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Making Five Milliom Primers for 
Cartridge Cases 


By Frep H. 





SYNOPSIS—‘ 


This articles gives an excellent ex- 


ample of how an apparently simple automatic 
screw-machine job has to be split up into several 
operations to secure maximum output of work ac- 
i / 


It also 
how special mach ines have been designed lo assist 


curate enough lo pass inspection. shows 
production on a single order for 5,000,000 primers, 
making it a particularly interesting job in this 
re spect. 





Five million primers, which screw into the base of the 
brass cartridge case and carry the percussion element, are 
being made by the American Multigraph Co., Cleveland, 
Ohio. These primers fire the charge in the cartridge case 
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THE COMPLETE PRIMER 
that expels the projectile from the gun, just as the per- 
cussion cap in the fuse of a shotgun shell fires the pow- 
ler inside. One of these primers does more, however, 
or it must not only fire the charge of powder ahead of 
it but prevent the gases from getting back into the breech 
{ the gun, 
The small exploding charge is contained in the small 
»per cup that fits into the base of the body. Just above 
is the anvil to receive the blow of the firing hammer. 
Next is the plug, which backs up the anvils and also 
ris a cover for the safety pocket in the anvil. Sur- 
rounding the central stem is a recess for a powder charge 
hat is ignited by the small exploder in the base. The 
explosion of this charge bursts through the paper cover 
and the copper closing disk, igniting the main charge in 
the cartridge case and firing the projectile from the gun. 
The reaction, however, forces gas backward and bends the 
points of the closing disk in. It is for this reason that the 
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small copper ball is used as a check valve in the anvil 
cavity. 

This ball normally 
ity and allows the flame to shoot through the three small 
holes in the anvil and out through three similar 
in the plug. The ball is forced against the plug, and to 
prevent its interfering with the flame reaching the pow- 
der in the surrounding cavity, a groove is cut in the in- 
side face of the plug to allow free passage no matter what 
the position of the ball. 

The general appearance of the primer and its parts 
is shown in Fig. 1. They are seen in place in a cartridge 
case in Fig. 2. While the primer is very simple as com- 
pared with the detonating fuse, it in- 
volves more problems than might appear, especially when 


rests on the lower side of the cav- 


holes 


time or even the 
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DISK 


CLOSING DISK 
5,000,000 are made on order. The 
which these problems have been met and solved reflects 
credit on the organization and should prove helpful to 
others in similar lines. 

The primer body is shown in Fig. 3. It is made from 
bar stock 1,410 in. in diameter. As the outside finish 
size is 1.4 in. with a tolerance of 0.004 in., this gives from 
0.01 to 0.014 in. to clean up, which means a very true 
running chuck to start with. The material must have a 
tensile strength of 26,880 Ib. per 
strength of 44,800 Ib. and an elongation of 30 per cent. 

As with work of this kind, it was expected to 
turn out the piece practically complete from the auto- 
matic machine, but the 
to have been that, no matter 


being one way in 


sq.in., a breaking 


most 
screw general experience seems 
the 
desired accuracy in this way. So in- 
stead of a complete primer body the automatic now turns 
it out without threads, with stock for 
and with the back sufficiently thick to allow 
facing in a separate operation. This back, by the way, 
must be perfectly flat. The slightest variation, either 
is sullicient to cause rejection of the 


good the machine, 
secured 


how 
cannot be 


finish counterbor- 


ing finish 


concave or Convex, 
piece. 

The first operation is performed on 1%4-in. Gridley 
four-spindle automatics, the tooling set-up being shown 
in Fig. 4. The sequence of operations is shown beneath 
the figure, the outside turning and’ the counterboring 
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being done simultaneously, 
ing. 


in both roughing and finish- 
This is made possible by the cross-slide forming 
tool being run into the flute of the counterbore, although 
the layout indicates an interference, as the counter- 
bore has been turned to show the shape of the cuttir 
edges. 

The outside was threaded when the work was started, 
but a hand sizing die was found necessary to maintain 


tool 


a7 
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Smokeless Powder 











FIG. 2. PRIMER IN PLACE IN CASE 


sizes. So a special threading machine, shown in Fig. 5, 
was built for this work. ‘The first-operation tools and 


gages are shown Fig. 6. 
SECOND OPpERATION—FaActna Primer Bopy 


From the Gridley the fuse bodies go to the face-milling 
attachment, shown in Fig. 7, that was built for the 
Brown & Sharpe vertical miller. The table holds 30 
bodies, gripping each body in a pair of jaws that are 
drawn down in a wedge-shaped pocket by the levers with 
rollers on the end, these rollers passing under a cam at 
the proper time. This draws them down against the 
face of the plate just before they pass under the single- 
pointed fly cutter which runs at top speed and makes a 
flat, smooth surface. 

Just behind the milling cutter is an ingenious device 
that stamps the back with the company mark “M 
ing one operation. 
by the small wedges 


> sav- 
This punch, or stamp, is actuated 
E which lift the punch and then 
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release it, a spring behind the punch giving it a quick 
blow which does the stamping. 

Details of this can easily be seen. The milling spindle 
A carries a single point fly cutter. Each set of grip- 
ping jaws has a roller B on the outer end which is actu- 
ated by the cams C and D. The first draws the jaws 


down, locking the primer, while the second D raises the 
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roller and the jaws for releasing and reloading. 


R 
the blow. 
the holding jaws. 


wedges raise the marking stamp and release it 


A very ingenious method was employed before th 


attachment was designed and built. It 
sisted of several steel blocks containing six holes thread 
to fit the primer body, as in Fig. 8. 


rotary 


These blocks we) 


loaded by boys at the bench who passed them to thi 
He simply laid them again-1 
the swit 


milling-machine operator. 


a raised edge on a magnetic chuck, threw 
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Special Fixtures—Tools in automatic; see Fig. 5. 
Production—150 per hr. per machine. 
Gages—See Figs. 5 and 6. 
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and allowed the table to feed the bodies under the sing! 
point fly cutter. While this was being done he stampe 
the letter “M” on the six he had just milled and passe 
them to the bench to be removed and the blocks reloade 
One pass of the table finished the face, and that metho 
secured very rapid production. The new attachmen 
however, cuts out the boys loading the blocks, as 
operator handles it. 
The thread milling comes next, being done at ti 

rate of 10 per minute on the special machine shown 
Fig. 9. This machine has one hob with alternately re- 


one 


Air jets keep the chips clear of the work ai 
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lieved threads, and two spindles which carry the primer 


The primer bodies are automatically gripped by 
the flange, carried against the hob, rotated and moved 
endwise at the proper speed, and moved away from the 


WOLLICS. 


hob, the other spindle then coming into operation. The 
time for loading and unloading, although there is no 


lost time, is at the rate of 6 seconds each. 
The fourth operation is to wash in gasoline, it hav- 
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FIG. 7. 


Machine Used—Brown & Sharpe 


BODY OPERATION 2: FACING THE HEAD 
vertical miller. 
pecial Fixture—Table for continuous milling. 
Production—500 per hr. 

es—See Fig. 14. 


S) 


small quantities only, kept in shallow pans, and every 
precaution taken to prevent flame from coming anywhere 
hear 1, 

The fifth operation is to mill the key, or wrench slots, 
another special machine, Fig. 10, being used for this 
purpose. Both of these machines are covered by patents. 
This slot-milling machine carries five horizontal milling 
spindles, three running in one direction and two in the 
other, and works on four bodies simultaneously. The 
bodies are placed in the cylinder of the machine, two op- 
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erators being kept busy in loading it. The bodies are in- 
dexed into position; the five spindles move sidewise, first 
one way and then the other, and in so doing mill the two 
slots in all The cylinder is turned at a 
rate of 40 bodies, or 10 movements, per minute, or 2,400 
per hour. 

The illustration shows two views and gives the essen- 
tial details. 


four bodies. 


The cylinder G is removed from the shaft 





FIG. 8 FACING HEADS—OLD METHOD 


F in one view. The five spindles are shown at A and 
the four holding fingers at B. The carrying 
the pawl D and actuated by the lever F indexes the cyl- 
inder by means of the ratchet //. 
and very efficient little machine for this kind of work. 

Tapping, 
tive drill with the aid of Errington tapping devices at 
the rate of nearly 500 an hour, the body being held in 
the fixture shown in Fig. 11. 


arm (€ 
It is a very compact 


the sixth operation, is done under a sensi- 


The body is set over the 


two pins, to hold against turning, and the fork is slid 


over the flange to prevent lifting. 


Tur SEVENTH OPERATION—FINISH COUNTERBORING 


Following the tapping cames the finish counterboring 
to get the seat for the percussion cap the correct distance 
from the face of the primer body and also to insure the 











MILLING 
ON PRIMER BODY 


FIG. 9. BODY OPERATION 3: THREAD 


Machine Used—Special thread miller. 


Production—450 to 500 per hr. 
Gages—See Fig. 13 
length of this recess being exactly correct, so as to hold 
the anvil and plug in proper relation to the tap. 

This counterboring is done under a sensitive drilling 
machine similar to that used for the tapping previously 
referred to. the fixture and methods being clearly shown 





312 AMERICAN 


in Fig. 12. The key slots of the fuse body are placed 
over the two locating pins, and the combined counter- 
bore and spacing cutter, A and B respectively, are 
brought down into the recess until the collar C rides 


be ie 

























FIG. 10. BODY 
Machine Used—Special five-spindle miller. 














FIG. 11. BODY OPERATION 6: TAPPING FOR ANVIL 
Machine Used—Vertical drilling machine. 
Special Fixtures—Errington tapping head and fixtures. 
Production—250 per hr. 
Gages—See Fig. 13. 





on the hard-steel bushing D. This insures the correct 
depth and can be handled very rapidly, a production of 
about 600 an hour being maintained throughout the day. 

The eighth operation is to wash again in gasoline, 
preparatory to the ninth operation, or final inspection. 
The inspection gages are shown in Fig. 13, the purpose 
of each being clearly shown by the caption beneath. 


OPERATION 5: 
Production—2,400 per hr. 
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The combination gage makes a particularly severe test. 
as it not only gages the diameter of the flange, the thre: 
and the front portion of the body, but also their « 
centricity. The tolerance is so small that the utmost ; 
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Operation 5 








MILLING KEY SLOTS 


Gages—See Fig. 13. 
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FIG. 12: BODY OPERATION 7: FINISH COUNTERBORE 
Machine Used—Vertical drilling machine. 
Special Fixtures—Holding fixture and tools. 
Production—600 per hr. 








curacy is required te have the body screw into this pice 
without binding on the nose and flange. 

It will be noted that master gages are provided fro 
which other gages are to be made, this being found nece: 
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sary where such large quantities are inspected. The wear 
on gages in cases of this kind is greater than might be 
imagined. 
‘(he method of boxing for shipment to the loading fac- 
tory is shown in Fig. 14. The boxes are 1234x1434x95¢ 
deep and hold 100 primers in each lawer. The primers 
are staggered in packing, as can be seen. A sheet of cor- 
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Fit fo Sample Enlarged View 44 Threads per i it to Sample /4 Threads per Inch, 
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force their way into the corrugated paper and make it 
impossible for any shifting to take place, thus effectually 
preventing injury. The boxes weigh about 180 Ib. ready 
for shipment. 

The anvil is made from a brass rod on a National 
Acme No. 515, the dimensions being shown in detail in 
Fig 15. This illustration also shows full details with 
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FIG. 13. INSPECTION GAGES FOR PRIMER BODY 


ugated cardboard is placed between each layer and also 
over the top. When packed in the box in this way the 
upper layer sticks up quite a little beyond the box. As 
the cover is nailed down, the thin edges of the primers 


























FIG. 14. BOXED FOR SHIPMENT 









all dimensions and tolerances, as well as the tool layout 
for the automatics. The sequence of sub-operations is 
form, counterbore, thread and cut off. The machines 
are single tooled and average 12,000 pieces in 2114 hours, 
which is the length of time the machines run each day. 
The tool layout is shown in Fig. 16, while the forming 
and counterboring tools are given in detail in Fig. 17. 


2090;" 36 Threads per Inch, Right Hand, 


Kaas >0000' T a100" British Standard, Whitworth 








Brass 
Finish all over) 





FIG. 15. DETAILS OF THE ANVIL 
The gages used for the machine operations are given in 
Fig. 18. All the gages for measuring the counterbore 
are cylindrical. Those which gage the depth, A and C, 
Fig. 18, have notches cut on opposite sides. One of these 
gives the low, and the other the high limit in each case. 
SEconD OPERATION—DRILLING 
The second operation on the anvil consists in drilling 
the three flash holes in the rounded end of the anvil. 
This work is done in the fiixture shown in Fig. 19, the 
drill being 0.05 and run in either a small Burke drilling 
machine or one of the new high-speed machines built by 
Langelier. The latter handle about 4,000 in 9 hours. 
The base of the indexing fixture is inclined so as to give 
the desired angle to the hole, and no guide bushing is 
found necessary, as the drill is allowed to project only a 
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short distance from the chuck. The anvil to be drilled is when the last hole is drilled a movement of the lever |) 
dropped into the opening A, resting on the plunger B, into the dotted position shown ejects the anvil by means 
and held by a slight movement of the knurled setscrew of the plunger B. This plunger is normally held in its 
(. It is indexed around by hand, from notch to notch; lower position by the helical springs, and the indexing 



























Operation 1 
































FIG. 16. ANVIL OPERATION 1: FORMING 
Machine Used—National Acme automatic No. 515. 
Special Fixtures—See Fig. 17. 

Production—550 per hr. 
Gages—See Fig. 18. 

















Operation 2 
FIG. 19 ANVIL OPERATION 2: DRILLING 

Machines Used—Langelier and Burke bench machines. 

Special Fixtures—Drilling fixture. 

Production—440 per hr, 
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FIG. 20. ANVIL OPERATION 3: SLOTTING 
Machine Used—National Acme slotter. 
Production—1,800 per hr. 
Gages—See Fig. 18. 


FIG. 17. THE TOOLS USED FOR TURNING AND 
FORMING ANVIL 















































FIG. 21. ANVIL OPERATION 5: SHAVE ROUND END 
Machine Used—Brown & Sharpe bench machine. 

















Special Fi» 
Knurled Production—550 per hr. 
Edge. a 0D. 0.359" Gages—See Fig. 18. 
P.D.= 0.3413" 
R.D.=0.3236" “ 
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FIG. 18. INTERNAL AND EXTERNAL GAGES FOR ANVILS FIG. 20-A. HAND BURRING THE SLOT OF THE ANVIL 
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lever can be moved only far enough to cause ejection 
when the holder is in one position. 

‘The third operation on the anvil is slotting in a Na- 
tional Aeme screw slotter provided with suitable holding 
plaies, and with a production of 17,000 in 9 hours. The 
burr is then removed from the slot by hand, the fifth and 
final operation being the shaving of the rounded end on 
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FIG. 22. 


THE PLUG, 
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Operation 1 
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FIG. 23. PLUG OPERATION 1: FORMING 
Machine Used—National Acme automatic No. 515. 
Special Fixtures—Forging tools. 
Production—600 per hr. 
Gages—See Fig. 26. 
050" 4p 
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High-Speed Steel Drill Rod 
PIG. 24. THE TOOLS USED IN THE AUTOMATIC 


mall Brown & Sharpe bench machine, consisting solely 
of a bed, headstock and cross-slide. The anvil is held 
a vrip chuck, the production averaging 5,000 in 9 hours. 
The third and fifth operations are shown in Figs. 20 and 
*l. The gages used on the anvil are shown in Fig. 26. 


THe PLtuac—Screw-MAcHINE OPERATION 


Making the plug is also a simple screw-machine job 
and is shown with full details in Fig. 22. The tool lay- 


out appears in Fig. 23. This work is also done on a 
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No. 515 National Acme automatic, the production being 
about 13,000 during a day’s run of 2114 hours. 

The tools are shown in Fig. 24. The circular groove 
in the face of the plug is cut by the single-lipped tool 
‘shown in Fig. 24, which is rather interesting. It has a 
helix equivalent to a 7-pitch thread cut on the end, so 
that it 
a circular forming tool. 

The second operation on the plug is to drill the three 
small flash holes in the fixtures shown in Fig. 25. The 
operation of this fixture is practically identical with 


can be ground back almost indefinitely, as with 
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FIG, 25. PLUG OPERATION 2: 
Machines Used—Langelier and Burke 
Special Fixtures—Holding fixtures. 
Production—350 per hr, 

Gages—See Fig. 26. 


DRILLING HOLES 
bench machines. 

















THE 


THE GAGES FOR PLUG 


FIG. 26. 


that of the one shown in Fig. 19, the same method of eject- 
ing the work being employed in this case. The produc- 
3.000 pleces 
There is no special 


so that 


tion is practically the same as with the anvil, 
being handled per day of $ 
accuracy required in the spacing of 
no drill bushing is found necessary. 

The Fig. 26. 
gage is the 
The three holes are gaged with a three-pin gage, but no 


hours. 
these holes, 
gages are shown in The screw-thread 
same as for the anvil, the others being special. 


special limits are set. 

Both the anvils and the plugs are shipped in lots of 
about 100 Ib., no assembling being done until they reach 
the loading plant. They are boxed in a substantial man- 
ner, no special packing being found necessary to prevent 
the threads being damaged in transit. 
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From A Small-Shop Notebook 


By Joun H. Van DEVENTER 
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Jigs for Machining Cylinder 
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for a Printing Press 


By Rospert Mawson 








SYNOPSIS—As the elements used on the cylin- 
ders must be accurately machined, the jigs em- 
ployed are of rigid construction. Further, the 
parts after being placed in the jigs are held 
securely so that they cannot be moved by the 
tools during the machining operations. 





The two-sheet rotary printing press manufactured by 
the United Printing Machinery Co., Woonsocket, R. L., 
was described on page 58. Articles illustrated on pages 
138 and 232 describe jigs and fixtures used in machining 
the various elements comprising this type of rotary press. 











FIG. 5 
JIGS FOR MACHINING CYLINDER DETAILS OF 


FIGS. 2 AND 2-A 

Operations—Drilling and reaming holes in face of feeder 
cylinder frame, Fig. 1. The rough casting is located by a V-block 
being forced against it with a knurled-heczd screw; straps, 
as A, hold the piece in position. The jig cover is then dropped, 
located by two dowels and held down with thumb-screws. 

Holes Machined—One 2/,,-in. drilled, one 3-in. reamed, one 
1/e-in. drilled, one 1%4-in. reamed, one 1°/,-in. drilled, one 
2-in. reamed, one ™/,-in. drilled, one }$-in. reamed, three 33- 
in. drilled, two 17/gs-in. drilled, one 1%-in. reamed, one 1-in. 
drilled, one 4*/q-in. drilled. 


FIGS. 3 AND 3-A 

Operations—Drilling and reaming holes in ears of feeder 
cylinder frame. The jig is located by a 3-in. turned plug A 
fitting into a reamed hole in the piece; the jig is then slid 
around until the hole B is central with the casting. After this 
hole is machined, it is used to hold the jig in position. 

Holes Machined—Two 1*!/,-in. drilled, two 1%4-in. reamed, 
one #}-in. drilled, one 1-in. drilled. 


FIGS. 5 AND 5-A 


Operations—Drilling and reaming hole in arm of trip- 
connection lever, Fig. 4. i 


The casting is located by a 2%-in. 


The operations on the parts covered in this article a) 
confined to drilling and reaming. The parts are 
feeder, cylinder frame, trip-connection lever, gripper-r 
coupling and cylinder eccentric, which constitute tly 
cylinder mechanism. 

The jigs shown, as well as the others mentioned, rep 
resent high-grade modern small-tool design and construc- 
tion actually meeting the requirements of commercial 
work and production. In most cases the parts are mille 
before drilling, the tools being supplied with fixed locating 
pads. Where rough surfaces are used for locating the 


jigs are fitted with adjustable stops which may be changed 
to accommodate any variations in contour of castings. 








PRINTING PRESS WITH WORK IN POSITION 


pin A that fits into a reamed hole. The piece is then accur- 
ately and rapidly positioned by being forced back against th 
pin B with the pin-headed screw C. 

Hole Machined—One 1%-in. spot drilled and reamed. 


FIGS. 7 AND 7-A 

Operations—Drilling and reaming gripper-rod couplin: 
Fig. 6. The casting, which has been previously bored an 
faced, is placed on the 1l-in. stud A. The part is located by 
V-block inside of which the circular boss rests. The strap !! 
is then swung over, and the nut, tightened against the stra} 
holds the casting securely. 

Holes Machined—Two }}-in. drilled, one *"/g-in. drilled an 
one j¥,;-in. reamed. The former holes are later remachined, th 
upper part being }!-in. drilled and %-in. spot faced, and th 
lower portion tapped with %-in. U.S.S. threads. 


FIGS. 9 AND 9-A 
Operations—Drilling and reaming holes in cylinder ecce! 
tric, Fig. 8. The rough casting is dropped into a V-block an’ 
the cover swung over. The knurled-head screw A then forcé 
the casting against a stop pin. 
Holes Machined—One %-in. drilled, one 17/q-in. drilled and 
one 1\%-in. reamed. 
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Drill Jig for Round Stock 
By W. Burr BENNETT 

Herewith is shown the design of a universal drill jig 
for round stock. It is adaptable to a large range of sizes 
and when equipped with a set of various-sized slip bush- 
ings, becomes a very handy jig to have around the shop. 

The jig consists of two bars held parallel to each other 
by four links . The lower bar A is a casting and forms 
the base. The top bar B, which is made of machine steel, 





DRILL JIG FOR ROUND STOCK 


carries the V-block 
attached to one end. 
eye-bolt the upper bar is pulled over horizontally and also 
downward, thereby clamping the work in place. 

In order that the top bar may tend to pull downward 
in all positions, the bracket which the nut bears against 
is set at an angle, thus inclining the eye-bolt from the 
horizontal and giving the desired effect. The dotted lines 
show the position of the V-block and top bar when used 
on smaller-sized stock. 


and bushing and has an eye-bolt 
By screwing up the nut on the 


Ra 


Improvised Taper-Boring Bar 
By Howarp Brapy 
A casting about 11 in. in inside diameter and about 
18 in. long came to the shop of the Traverse City Iron 
Works, Traverse City, Mich., to be bored and turned for 
use as a pattern. 





IMPROVISED TAPER-BORING BAR 
It was easy enough to put a slight taper on the outside 


by feeding in a little with the crossfeed and then finishing 
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with a file, but it was a different proposition to make : 
smooth finish in the hole, where a file could not be use: 
The work was done very simply, and the method can } 
used to advantage in a good many different ways. 


First a piece of 14%-in. shaft A about 44 in., or mor 
than twice the length of the casting, was cut off 


centered. Then a piece of 3-in. pipe B was cut off abou 
24 in. long, and cast-iron heads C and D were shrur: 
into the ends, which had previously been bored a 142-in 
slip fit. One head C was fitted to take a cutting tool / 
and the other to take a piece of x1-in. steel to fit in 
the tool post F. 

After the casting was chucked at G, the pipe was 
slipped on the shaft and the shaft placed on the latly 
centers, 

The tailstock was then set over to give the required 
draft to the pattern, and having fastened the piece of ste« 
in the tool post #’, the feed was put on and the operato: 
sat down. 

B 
Milling Multiple Surfaces with 
One Milling Cutter 


By Raymonp W. BECKMAN 


double-fac 
marked F. 


allow 


The illustration shows an inserted-blade 
mill that was designed to mill the surfaces 
They were first roughed out with the same cutter, 
ing 0.015 in. for finishing. 

We could not do this job with a gang, on account of 
the large dies of the cutters. We could not plane it, 
because that was too slow. So after trying several different 
kinds of end mills and face mills, we finally hit upon 
the idea shown, which has been working satisfactorily. 
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MILLING MULTIPLE SURFACES WITH ONE CUTTER 


The work to be machined gray iron casting, an 
it must be held within 0.0025 in, without scraping. Th 
cutter is made in two pieces to facilitate milling the slo! 
A. The body B contains two sets of threads—one fo 
the spindle ef the vertical milling machine and the oth 
for the body C. 

The holes D are first drilled and reamed ; then the slots 
are milled and the cutters set in place, the pins drive! 
in and the blades ground. 
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Tools for Making a 


Pressed- Steel Wheel 


EDITORIAL 





SY NOPSIS—In this article are shown the tools 
and methods used in making a pressed-steel auto- 
mobile wheel. Two types are being made at the 
factory, the operations here described being for the 
light, small cars. The wheels are made in halves, 
blanked, pierced and formed, the punches and dies 
used being here The halves then 
ground on the joint surface and the cups spot 
welded in position. Two parts—back and front— 
then flame welded and the 
smooth. The ends of the spokes are machined, a 


shown. are 


are joints ground 


special arrangement of gear cutter being used, 





The Hydraulic Pressed Steel Co., Cleveland, Olio, has 
recently developed a pressed-steel automobile wheel, as 
shown in Fig. 1. The first operation in making the 
front part of the wheel is blanking. One of the blanks 
is shown in Fig. 2. 

The punch and die used for blanking out the part are 
shown in Figs. 3 and 4. It will be noticed that the cut- 
ting edges of the punch and die are separate steel blocks. 
as it enables re- 

These tools are used in 
production for blanking 


This is an advantageous arrangement, 
pairs to be made more cheaply. 
a 900-ton press. The rate of 
the half-wheel is 300 per hour. On the punch may be 
seen the spring-operated pads for holding firmly thd 
sheet metal while it is being blanked. 

In Fig. 5 is shown one of the blanks used for making’ 

ie back half of the wheel. This is made in a manner 
similar to the way described for making the front. 

The next operation.is punching out the necessary holes 
in both the front and back blanks to fit Ford hub and 


bolts. The punch and die for this operation are 
shown in Fig. 11. The blank is set with four of its 
arms resting in the matrix at A on the die. The punch 


parts are hidden by the stripper plate on the punch, but 


CORRESPONDENCE 


the large center hole and the six bolt holes are all punched 
at one operation in a small single-acting press having a 
capacity of about 500 per hour. 

The next operation is forming the blank. In the case 
of the front half, this work is done in two operations, 
because the step on which is the clip used for securing 
the rim to the wheel is a very sharp bend, or draw, and 
when done in only one operation it shears through. The 
first-operation tool is shown in Fig. 9. The wheel blank 
is set on the the stud A. This stud fits the 
center hole of the blank, and each spoke is rotated about 


die over 

















FIG. 1. A COMPLETE PRESSED-STEEL WHEEL 























FIG. 2. A BLANKED SECTION OF WHEEL 











3. 3. BLANKING SECTION 





PUNCH FOR 
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this center against the stop pin B. The punch C in de- 
scending necks the end of the spoke. as shown in Fig. 
10. These tools are used in a small single-acting press. 

The next operation is the actual forming of the front 
and back halves. One of these halves is shown in Fig, 
6. The punch and dies for this operation are shown in 
Figs. 7 and 8. 

The blank is set with its center hole over the pilot in 
the center of the die and with the arms of the blank 
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resting in the matrix pieces AA. Then the punch 
made to descend. ‘This operation is performed in a 900- 
ton press and will produce about 300 per hour. 
tools are made with loose forming pieces so that the san 
body tools may be used for forming both the front ai 
the back sections of the wheel. 

The next operation for the front is piercing the hole: 
at the ends of the spokes for the clip bolts and shea: 


ing off the ends of the spokes. By means of a combina 
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FIG. 4. DIE FOR BLANKING SECTION 


FIG. 5. A BLANK FOR REAR HALF 
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FIG. 6. FORMING THE WHEEL 


FIG. 7. PUNCH FOR FORMING WHEEL 




















FIG. 8. DIE FOR FORMING WHEEL 


FIG. 9% NECKING TOOLS FOR SPOKES 
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FIG. 10. A WHEEL WITH SPOKES NECKED 


FIG. 11. 


PUNCH AND DIES FOR BOLT HOLES 


























FIG. 12. DRILLING WOOD CENTERS 


FIG. 13. GRINDING FIXTURE FOR SECTIONS 














FIG. 14. 


GRINDING THE WHEEL 


ticn punch and shear, this work is done at one operation. 

“rom the presses the blanks are taken to a large 53-in. 
disk grinder which has been especially rigged for grind- 
ing the joint edges of the two halves to a surface for 
Welling. This grinder and fixture are shown in Fig. 14, 
B \wing the grinding surface, A the carriage to which are 
fastened the blanks, holding them in a perfectly flat or 
level condition. (© is the handle for lowering the car- 
riave with the blank down on the grinding surface B, 
and D is the exhaust from a centrifugal fan. It car- 
ties the abrasive and steel dust away from the grinder. 





FIG. 15. 


SEQUENCE OF CUP OPERATIONS 


Fig. 13 shows one of the formed blanks held in position 
on one of the matrix plates by the spider A. This 
matrix plate, when used, is bolted to the bottom of the 
carriage A, Fig. 14. 

The method of operation is as follows: The carriage 
is drawn away from the grinder on the ways, a formed 
wheel blank is inserted and held rigidly in the matrix 
plate, which is bolted as already explained. The carriage 
is then shoved on its roller over the grinding surface B, 
Fig. 14, and, by means of the handle C, made to descend 
These ways 


gradually until it rests directly on the ways. 
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FIG. 16. BLANKING TOOLS FOR THE CUPS 
are adjusted so that the formed blanks are ground to the 
exact size and surface necessary when the carriage rests 
on them without the rollers intervening. 

The carriage is then drawn off so that all parts of the 
grinding surface may come in contact with the formed 
blank, leaving no high spots. The carriage is raised again, 
the spider A unclamped and the ground form taken out 
and another one put in. 

The dust caused by the grinding operation is carried 
through the hoods on each side of the ways, drawn out by 


FIG. 17. FIRST FORMING OPERATION 


stock is fed into the die at A against the stop B, the 
punch C making the blank. 

The first forming operation is performed with the tools 
shown in Fig. 17. The blank is fed into the die at A, 
and the punch B, fed down onto it, makes the first form- 
ing of the cup. In making the second forming, the tools 
shown in Fig. 18 are used. The part is fed onto the die, 
which is located by the circular contour shown. The 
punch A is then fed down by the machine and the second 


forming operation is made. The third, and final, form- 























FIG. 18. SECOND FORMING OPERATION 
a fan and forced through the pipe 2. The rate of pro- 
duction is about 125 per 8-hr. day. 

In Fig. 12 is shown a multiple-drilling head used for 
machining the wooden centers in the wheels. The center 
is placed on a plug A, the guide jig plate B is dropped 
down as the holes are drilled, and the tools are guided 
through bushings in the plate, as shown. 

The cups used in the spokes are made in four opera- 
tions, shown in sequence in Fig. 15. The blank is at the 
left, and the three forming operations follow at the right. 
The tools used for blanking are shown in Fig. 16. The 


FIG. 19, FINAL FORMING TOOLS 

ing operation is done with the punch and die shown in 
Fig. 19. The part is placed in the die at A and the 
punch B fed down onto it. The finished part is knocked 
out with the springs C, actuated by the convenient) 
located handle D. 

The rate of production for each of these blanking and 
forming operations is 1,000 per hour, and the work is 
performed on a small simple-acting press. The front 
parts of the cups are then punched and the ends sheare« 
to conform to the punching and shearing of the out 
or rim ends of the spokes of the front halves of the whe 
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FIG. 20. ASSEMBLING THE WHEELS 

















FIG. 21. A FLAME-WELDED WHEEL 
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The front halves, after being ground on the surface 
erinder, are ready to have the formed cups welded into 
them. ti work is done by laying the front half on 
the jig, shown in Fig. 20. By means of a small clamp 
the ae are located and held firmly in place, after which 
they are spot welded electrically. After a sufficient num- 
er of fronts have been thus welded, the front half with 
the cups welded in is assembled on a jig, together with 
a wooden filler block and a back. This jig holds the 
pieces firmly together at the center and aligns the hub- 
bolt holes of the front, back and wooden filler block. 
This assembled wheel, with the jig, is then clamped to 
the faceplate, as shown in Fig. 20, so as to hold the 
spokes and center in one plane while the back being 
spotted on electrically. One of the fronts with the cups 
welded in position is shown at A, a back at B, and the 
wooden block at the left of the table. The longitudinal 
seams of the wheel are then welded with oxyacetylene 
while the wheel is held securely in the fixture. The av- 
required for making the flame weld is 71% 


erage time 

minutes. 
One of the wheels after the flame-welding operation is 

shown in Fig. 21. The joint is burred with an emery 








FIG. 22. FRONT VIEW OF MACHINE 


wheel and afterward smoothed with an endless abrasive 
helt. It is expected that the longitudinal seams will be 
electrically welded in the near future, experiments along 
that line now being conducted. By this method the sur- 
facing will be eliminated and the cups inserted after 
the front has been welded. 

The last machining operation is milling the ends of the 
They are machined with a slight bevel, sufficient 
to allow the rim to be put on or taken off easily. To 
obtain this bevel, the wheel is carried on the fixture, 
which is off center. The necessary drive is obtained by 
gearing, as shown in Fig. 23. The wheel is held on 
the fixture, being located by the plug A, and each spoke 
rests in a matrix arrangement. Clamps are tightened 
to hold the wheel securely. The table carrying the re- 
volving cutter B is fed to a predetermined stop and the 
end of the spoke machined. The fixture and wheel are 
then indexed around by the machine and the operation 
repeated until all the spokes have been milled. The re- 
sult of the machining operation may be observed in the 
illustration. 

By referring to Fig. 23, it will be seen that the fixture 
is fitted with a roller support A to resist the machining 


spokes. 
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stresses of the cutter and secure a better-finished surface. 
The average time required to machine the spoke ends of 
a wheel is 8 min. 


Machine-Shop Oil Cans 
By A. D. Vance 


This article refers particularly to the small individual 
oil cans that are more or less common property in a 
shop and for that reason get very little care or attention. 
Of all the accessories of a machine shop, none are in 
a more dilapidated condition than the average shop’s 
oil cans—their spouts bent and cut off, 
showing hard usage and often direct abuse. 

The usual round design of the body lends itself readily 
to rolling off the bench, with 
damage to its appearance and usefulness. A polygonal 
without the faults of the 
present round body but equally cheap to manufacture, is 
much needed. 

Usually several kinds of oils are necessary for different 
the oi] cans should necessarily 
Where oil cans 


bodies dented, 


machine or consequent 


or equivalent design of body, 


materials and operations ; 
be easily distinguished from each other. 








FIG. 23. REAR VIEW OF MACHINE 


are all of the same size and form, small brass plates of 
different shapes have been soldered to the bodies of the 
cans to indicate the kind of oil contained, but this 
method, by thorough trial, has proved to be more pro- 
ductive of errors in filling the cans than where different 
shapes of bodies are used. 

The small brass plates on the bodies of the cans do not 
stand out with sufficient distinctness to make an imme- 
diate impression on the eye of the class of labor usually 
employed on this work, and many errors result. Seeing 
a difference in the shape of the body of the can, supple- 
mented by the feeling when it is picked up in the hand, 
makes the impression more definite and reduces the lia- 
bility of error. 

This principle of appealing to both the sense of seeing 
and the sense of feeling, while not of universal application, 
can be profitably used in many 

Oil cans made with different-shaped bodies, as shown 
by Figs. 1, 2, and 3, will not roll off the bench when 
tipped over. Not only do they look different, but by 
picking them up the difference is felt very plainly. 

A few cans have been roughly made by hand, from the 
to the shapes shown in the illus- 


Cases. 


commercial copper can 





326 AMERICAN 
tration, by forming the bodies over a hardwood block after 
removing the bottom, then fitting a new bottom in place. 
The circles A are slight U-shaped rings, formed in the 
bottom to give the required diaphragm action to eject 
the oil as usual. 

These roughly made cans proved very satisfactory. They 
did not roll off the bench, and very few mistakes were 
made as to the kind of oil they contained. 

This matter was never taken up with the manufacturers 
of oil cans, but I have every reason to believe that if 

















NONROLLING OIL CANS FOR DIFFERENT OILS 


cans were produced similar to the shapes suggested, 
would appeal very strongly to the foremen and the 
in the shop. 

The bodies can be spun of steel or copper, as is now 
done for the commercial can with round body, only 
requiring an extra operation in a forming die, at a very 
slight cost, to get the shapes suggested. 

The spout of an oil can is likely to get mashed between 
gears, caught between work and cutter, bent from falling 
on the floor, besides receiving direct abuse by the work- 
man’s cutting off the end to get a larger opening than 
is proper for the consistency of the oil being used. It 
is customary in some shops to have a supply of spouts on 
hand, with various-sized openings suitable for the several 
kinds of oils used, so that in case of damage the spout 
can be easily replaced. These parts can be obtained in 
quantities very cheaply, and by replacing damaged ones 
promptly a considerable amount of oil will be saved that 
would otherwise be wasted by using spouts with too 
large openings. 

Usually when a workman needs an oil can, unless one 
is in plain sight, he invariably looks around on the floor 
for it, and generally finds it. Very seldom is any provision 
made for taking care of the cans, so when work is finished 
on a machine, all tools, etc., are picked up, except the 
oil can. If it contains high-priced oil taken out on check, 
it remains on the machine or falls to the floor and rolls 
under the bench, where it stays until hunted up for 
another job. I should be very much surprised if the 
foreman of any shop started out on a tour of inspection 
for oil cans and did not find several reposing under a 
machine, or a bench in a dark corner. 


they 
meh 
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A bracket shelf, holding three cans, attached to the 
wall at the bench or to the machine, has been provide: 
in one shop and practically overcomes this trouble, as a 
vlace for the cans has been made, and they are suppose: 
to be in that place when not in use. It is just as easy 
to put an oi] can on its shelf as it is to put in their 
proper racks the special tools belonging to the machine. 

Each machine tool ought to be thoroughly oiled before 
starting up, and a small can of machine oil should be 
provided for each machine and kept full and on its shel! 
by the shop oiler. 

Methods of handling lard oil in cans vary in different 
shops, depending largely on their size, class of work, ete. 
Ordinarily a foreman’s order provides the lard oil, the 
workman uses what is required and leaves the can at 
the machine. Occasionally it is used for oiling the 
machine in the morning, and the repair department is 
perfectly familiar with the results which show up later. 

Oil cans, like umbrellas, are more or less public property 
and should be distributed to a workman or a group of 
workmen, holding someone responsible for the oil can’s 
being on its proper shelf when it is not in use. 

A little attention given to the much abused oil can wil! 
pay well in saving of oil, which is one of the many per- 
plexing problems of the shop. 

te 
Small Hand Punchings 
By Grorce G, Litre 

Small punchings can be made as shown by an arbo1 
press and a subpress. Two stop pins CC are driven into 
the base A and left standing sufficiently high to allow the 
punches to come down into the die far enough to work 
properly, 

Two stout open springs that have strength to pull the 
punches up out of the strip are placed one around eacli 














MAKING SMALL PUNCHINGS 


guide pin, the ends of the springs having been leveled 

This arrangement is very handy and will soon pay for 
itself where there is enough work to warrant making @ 
subpress and where no power presses are available. 

Care should be taken to have the cap of the subpress 
work smoothly, the stop pins of the right height and tl 
springs correct in length and size. 

The cap does not need to be secured to the ram of thi 
arbor press, though some means of holding the subpress 
in position is desirable. 











February 24, 1916 AMERICAN 


327 


MACHINIST 


Design and Characteristics of Four 
Torsional Springs 


By C. 





SYNOPSIS—Four torsion springs, a single flat- 
blade, double flat-blade, helical and “squirrel 
cage” were made and tested to find the most 
suilable design to use in a power meter where a 
straight-line characteristic of torque and deflection 
Details for design and curves of the 
The last mentioned spring was 


was needed, 
tests are given, 
finally adopted. 





In connection with the development of an apparatus 
for the direct measurement of mechanical power’ I had 
occasion to determine experimentally the operating 
characteristics of several forms of springs designed to 
Inasmuch as the 


transmit torsional stresses. some of 


designs gave re- 





sults more or less i —— A —— re Sor’ 
contrary to the { /\ \ b ae 7 
venerally accepted \\ rp 
g allyé ptec \ n = aa 
——" + A 
theory concern- \£4/° 4 ~  \ Me ” 
- Xe = -8F- . 


ing such types, a 
discussion of a 
few of those test- 
ed, together with 
records of per- 
formance, will be 
of interest. It is 
not claimed that 
what follows is necessarily new, particularly to those famil- 
iar with the design of springs, but so far as I am aware 
test curves like those which follow have not heretofore 
been published. A complete discussion of the theories 
underlying the shape of the performance curves will 
not be attempted, since the material offered herein is 
only a byproduct of another development. 


DETAILS OF THE SINGLE 
FLAT-BLADE SPRING 


FIG. 1. 


REQUIREMENTS OF THE SPRING 

The nature of the machine for which these designs of 
springs were constructed is such that a satisfactory spring 
must answer the following requirements: 

(a) The angular deflection or twist must be propor- 
tional to the torque producing it over a fairly large 
angle—that is, the spring should obey the straight-line 
law. 

(b) The spring should give the 
characteristics for both positive and 
that the power meter may be operated 

(c) The spring must return to the zero position when 
the torque is removed. 

(d) The effect of centrifugal force 
eliminated since the rotative speeds 
range, 

(e) The design should be simple so that changes neces- 
sary to accommodate a wide range of torque may be easily 
and quickly made. 

(f) The spring must occupy only a limited space. 
The first to 


same angle-torque 
negative stress, so 
in either direction. 


must be practically 
vary over a wide 


Several designs suggested themselves. 


~ 





‘See “Direct-Reading Power Meter,” “Electrical World,” 
Aug. 31, 1912. 





Moore 


be built consisted of a simple helical spring made of 
round stock, coiled to the proper pitch and diameter, and 
held rigidly in heads at each end as shown in Fig. 4. 
This gave fairly good results and will be referred to 
later. The machine described in the preceding reference 
was equipped with this spring. 


DESIGN AND CHARACTERISTICS OF A FLAT-BLADE SPRING 


It appeared later that a simple flat steel blade might be 
used (see Fig. 1). This form apparently answered favor- 
ably most of the requirements, particularly (b), (c), (d), 
(e) and (f), and was thought to be worth a trial. As to 
requirement (a), the formula for angular deflection in 
terms of torque indicated that at least for small angles 
such a spring would obey the straight-line law. At what 

point the change 


of blade shape 
would seriously 
alter the angle- 


torque characteris- 
tics could be deter- 
mined only experi- 
mentally. Accord- 
ingly a_ spring 
having the dimen- 
sions shown in Fig. 
1 was built and 
tested. The blade 
was of spring steel, properly treated and carefully 
It was held firmly at each end in the jaws as 





DOUBLE 
FLAT-BLADE SPRING 


FIG. 2. DETAILS OF THE 


made. 
shown. 

Test results are given by curve OA of Fig. 3, in which 
the torque in foot-pounds is plotted vertically and the 
deflections in degrees horizontally. It will be noted that 
the spring gets uniformly stiffer as the angle of deflec- 
tion increases, the curvature beginning practically at the 
zero point. Requirements (c), (d), (e), and (f) were 
fully met; but owing to the fact that even near the 
zero point the torque increased much faster than the 
angle, the design was not suitable to the machine in 
question. Obviously the shape of the curve OA is the 
same for negative as for positive torques, a fact verified 
by experiment. 

For this type of spring the generally accepted formulas 
are 

QM (b? + h?*) 


« « , 
43 h 3 45 


M=2 


9fb?h and a= 


where 
M = Maximum twisting moment in inch-pounds; 
f = Fiber stress in pounds per square inch; 


= Thickness of blade in inches; 

h =z Width of blade in inches; 

a = Angular deflection in radians per unit of 
length of blade; 

Q = A constant = 3.56 to 2.75; 

E£,= Modulus of elasticity in shear, taken usually 


at 12,000,000. 
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Substitution in the first formula (for maximum tor- 
que), using a fiber stress of 50,000 lb. per sq.in., gives 
a maximum torque of 130 in.-lb. If this torque be 
placed in the second formula a deflection of 0.0406 radians 
per inch of length, or 19.75 deg. for the entire spring 
results. 

The angle experimentally determined for the torque 
used is 12.1 deg. or somewhat more than half the 





Torque in Foot-Pounds 


| 4 6 7 8 10 Il I2 3 
Deflection in Degrees 
FIG. 3. PLOTTED RESULTS FOR TESTS OF 


FLAT-BLADE SPRINGS 


calculated values. This wide discrepancy between test 
and calculated values may partially be accounted for by 
the choice of the constant Q, although the value used 
is even lower than that indicated by values generally 
given. It is well known that the modulus of elasticity 
in shear is very close to 12,000,000 (for steel). There- 
fore, the increased stiffness is probably due to change of 
shape of the blade as stress is applied. 

If the effect of the jaws be neglected, the edges of the 
blade probably take the form of a helix as deflection 
occurs, whereas the center fibers remain straight. The 
stresses acting along the edges are therefore tension and 
shear and on the center portion shear alone. Assuming 
a 12 deg. twist, the edges of the spring will be 0.06 in. 
longer than the center portion, a condition not accounted 
for in the above formulas. 

On account of the simplicity of this design I was 
reluctant to abandon it, and thought that by removing 
material along the axis a straight line relationship near 
the zero point might be found having sufficient range 
to be practical. A double spring was therefore built 
naving dimensions shown in Fig. 2. 

A careful test of this spring gave results shown by the 
curve OB, Fig. 3. It will be noted that the curvature 


is somewhat less than that given by OA, but for practical 
purposes the linear relationship might be considered as 
limited to angles less than 2.5 deg. 


While this design 
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is an improvement over that shown in Fig. 1, the gain 
is so slight as to make the spring unsuitable. No 
attempt was made to find or develop equations applicable 
to this form of spring; but, in explanation, it might be 
said that in this type the inner and outer edges of each 
blade assume approximately the form of a helix, but of 
different lengths, so the result is similar to that given 
by the single broad blade. 
DesigN or A HELICAL SPRING 

Returning to the helical form of spring one having 
dimensions as shown in Fig. 4 was built. Other dimen- 
sions were as follows: 

Free length of stock 38.4 in., mean diameter of coil 
142 in., mean radius of helix 0.906 in. 

The heads were so constructed that the spring had a 
definite point about which to bend, thus fixing the free 
iength for all angles of deflection. One head was feather 
keyed to its shaft so that longitudinal motion was per- 
mitted as the stresses were applied. For this type of 
spring Lanza gives: 


zr .d? 64 IR? L 
Pan fad Dae —.=| .> 
32° Oh zr d+ '£ 
where 
P = Maximum pull at end of mean diameter of 


helix in pounds; 
Maximum fiber stress in pounds per square 


inch; 

d = Diameter of stock in inches; 

? = Mean radius of helix in inches; 

D = Deflection along the mean circumference of 
the spring in inches; 

1 = Free length of stock in inches; 

L = Load applied at end of mean radius of helix 
in pounds; 

E = Modulus of elasticity in tension = 30,000,000. 


Using a maximum fiber stress of 80,000 lb. per sq.in., 
the first formula gives for the above spring a maximum 
pull of 135 Ib. or a torque of 122.7 in.-lb. For this load- 
ing the second formula gives a maximum deflection of 
0.675 in. or 42.4 deg. The nature of the power meter. 
however, did not permit the use of angles much in excess 
of 30 deg. so, for purposes of checking, the maximum 












63 Turns, 4 Diam-~ LA 
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DETAILS OF THE HELICAL SPRING AND 
HOLDING FLANGES 


FIG. 4. 


values were not used. Using a torque of 7 ft.-lb. (or 
92.7 lb. applied at end of mean diameter of the helix) 
the calculated angle is 32 deg. 

Upon testing this spring it was found that angular 
deflection for a given torque depended somewhat upon 
the direction of twist, or whether the spring was stressed 
in such a way as to increase the number of coils or the 
reverse. Therefore stress which tends to wind up the 
spring will for convenience be designated as positive 
torque, and the opposite as negative torque. 
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Fig. 5 shows the results of a static torque test of this 
spring. It will be noted that a positive torque of 7 ft.-lb. 
vives an angular deflection of 33.8 deg. while the same 
value applied negatively gives 34.6 deg. For either 
positive or negative torques the points plot as straight 
lines within the limits of the test, but the slopes of the 
two lines are different. The equation for deflection in- 
dicates that the deflection varies as the product of the 


Positive 





PLOTTED RESULTS FROM STATIC-TORQUE TESTS 
OF HELICAL SPRINGS 


FIG. 5. 


load applied and the square of the mean radius, so that 
in use should the mean radius be seriously changed the 
deflection will not follow a straight-line law. It can be 
shown that within limits F is a function of D, which for 
small angles is a linear function. 

However, if the angle be made too large the general 
shape of the spring is no longer cylindrical but more 
or less cup-shaped, the smallest turn being at the middle 
of the length. This obtains for positive stresses. If 
negative stresses be applied the convolutions have in- 
creasing radii from the heads toward the middle, the 
center turn being the largest. We should expect, there- 
fore, that the angle-torque-characteristic curves would 
not be straight lines but curves. Positive stress should 
show increasing stiffness and negative stress decreasing 
stiffness. 

Within the limits of the test this change of stiffness 
amounted to about 2.5 per cent. although for either curve 
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FIG. 6. DETAILS OF “SQUIRREL-CAGE” TYPE OF SPRING 
the points plot so nearly straight that a straight line 
might be drawn through them with very little error. 
Upon doing so, however, the slopes of the two straight 
lines are sensibly different. When applied to the machine 
in question this fact means that the scale of the instru- 
ments would not be the same for positive as for negative 
rotation ; an objectionable feature though not necessarily 
detrimental. 


MACHINIST 329 


Obviously springs of this character should be long and 
wound to a large radius, so that the total number of 
turns will be as large as possible. The change of mean 
radius with deflection will, therefore, be small so that a 
linear relationship having sufficient range for practical 
purposes might be established. In fact two other springs 
of this type were constructed embodying the above feature, 
which gave static tests of the required accuracy. However, 
it was found that as the mean radius increased, the 
effect of centrifugal forces was more marked, each spring 
having what might be termed a “critical” speed which 
was below the maximum speed for which the power meter 
was designed. That is before the highest desirable speed 
was reached this error due to centrifugal force became 
so large that the accuracy of the meter as a whole 
was seriously impaired. Also these springs were cum- 
bersome to handle and changes were difficult. 

In passing it might be mentioned that the critical speed 
for the spring shown in Fig. 4 was not determined as it 


20 
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PLOTTED RESULTS FROM TESTS OF “SQUIRREL- 


CAGE” SPRING 


FIG. 7. 


seemed to be well above the highest speed at which the 
power could be operated. 

The next and final design tested was as shown in Fig. 
6. It might be termed a “squirrel-cage” spring since 
it consists of a set of parallel rods fastened rigidly at 
one end in holes near the outer periphery of a flange or 
disk, the opposite ends being inserted in corresponding 
holes in a similar opposed flange. One of these flanges 
is mounted on the driving shaft and the other on the 
shaft to which torque is to be transmitted. The rods 
shown in Fig. 6 were cut from drill rod #¢ in. diameter, 
and the flanges were spaced 11.25 in. apart. 

Fig. 7 shows results of a static test to determine the 
angle-torque characteristics. As will be noted this rela- 
tionship is linear. Careful test showed that the slope 
of this line is the same for positive as for negative 
torques. The design is very simple and easily constructed. 
Also changes are very easily made to accommodate various 
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torques by adding rods or removing them, as the case 
might require. In -.making such changes the rods are 
inserted or removed by twos on opposite ends of a 
diameter to preserve rotational balance. 

Obviously in designing this spring calculations are 
made for one rod only, the final result being obtained 
by multiplying that for a single rod by the number of 
rods used. Each rod may be considered as a simple 
beam fixed at one end and having load applied at the 
other. Tests at high speeds showed that this spring is 
unaffected by centrifugal forces, a result which might 
reasonably be presupposed since such forces act practic- 
ally at right angles to the forces of flexure which transmit 
the torque. This design gives a spring which answers 
favorably all the requirements as laid down. 

@ 
Molding a Cone Pulley Without 
Making a Pattern 


By L. M. Jonnston 


A short time ago I had to make a large cone pulley, 
which, as shown by Fig. 1, is somewhat out of the 
ordinary. It has a bearing A and a driving disk B cast 
on. Only two castings were required. As the pulley is 
large, it would have taken much time and timber to make 
a full pattern, and then there was the possibility of its 
never being required again. I thought it advisable to 
follow as cheap a way as possible in making the pulley, 
and therefore decided to strickle it up. Clean and 
accurate castings were obtained. 

In Fig. 2 is shown the method used. A bearing A, 
Fig. 1, and a disk B are made and a hole put through 
the center to fit the spindle A, Fig. 2. The floor is 








FIG.! The Casting 
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FIG6.2 The Method Used 
MOLDING A CONE PULLEY WITHOUT A PATTERN 


leveled above the spindle socket, and the disk slipped 
over the spindle and placed on the level bed. The molding 
box is then placed in position and the strickle B fixed. 
At the bottom end of the strickle is a piece C that rests 
on top of the bearing and keeps the strickle the correct 
height. The inside of the pulley is then run up, the 
strickle removed and the boss and webs D put in position, 
resting on the sand at the bottom and covering the recess 
left by C. The top box is put on and rammed up, all 
the risers, gates, etc., being provided for, when the top is 
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removed. The strickle # is put on and the thickness of 
the metal scraped away, leaving the cope correct for the 
outside shape of the pulley. The box is lifted, the disk 
drawn out of the bottom, and the mold skin-dried and 
placed in position again. The center cone is then set 
end the mold closed, when all is ready for casting. 
Although the strickles are all made to fit against the 
spindle, a gage is provided for setting them, as a check 
against any inaccuracy which might creep in. 


Thread-Gage Designing Chart 
and Formulas 


By R. G. Dickens 

In the illustration are shown a chart and a formula 
for use in the drafting room when designing the standard 
forms of thread gages. 

The manner of using the chart will be readily under- 
stood when it is noted that the vertical scale gives the 
size of gage required in inches and fractions, while the 
horizontal scale gives the dimensions needed. Therefore 
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Dimensions in Inches 


SIMPLE DESIGNING CHART FOR A WIDE RANGE OF 
THREAD GAGES 


for any desired size of gage, follow the horizontal line to 
the intersection point with lines B, C, D, E, F. G, and 
read directly the dimensions required for the gage. 

For instance, the dimensions required for a 1-in. gage 
are as follows: B, 4} in.; C, 2 in.; D, 4 in.; #, \% in.; 
F, Y in.; G, 34 in. 
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Foundation Templets 


By 


Paut M. MEYERS 





SY NOPSIS—A description of the needful equip- 
ment and the methods of using it in laying oul 
machinery foundations and locating the anchor 
bolts. The methods include the application of 
the 3-4-5 rule, the measuring rod and the radius 





board. 





When any machine which requires a foundation is to be 
installed it is frequently imperative and always desirable 
to locate accurately the anchor bolts in the foundation 
by using a templet. Where a new machine is to drive, 
or be driven by, some existing machine or appliance, it 
is usually necessary that the new machine be precisely 
located in relation 


Locating a tempiet usually involves the location of at 
least two center lines of the machine—the longitudinal 
and the transverse. In addition secondary lines must 
frequently be located. 

The laying off of one line at right angles to another is 
nearly always necessary in locating a templet. Therefore 
three practical methods involving the use of simple 
equipment for laying off such lines will be described 
These methods are (1) with a cord by the 3-4-5 rule, (2) 
with a measuring stick (3) with a radius board. Usually 
where a_ transit and the installation is a 
relatively large one, it will prove economical to use that 
instrument in projecting lines; but inasmuch the 
methods of laying off angles with transits are well 

understood by the 


is available 


as 
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of illustration and 
description. The 
necessity of accurate templet location is almost appar- 
ent. The location of the anchor-bolt templet deter- 
mines the location of the machine which the anchor 
bolts are to fasten down. Thus it is essential that the 
templet be placed over the foundation excavation in such a 
position that the machine, after it is installed,will be at the 
correct elevation and in correct alignment with the other 
units to which it is related. Locating a templet means 
setting it in correct alignment (in relation to whatever is 
to drive, or be driven by, the new machine) and setting 
it at the required elevation. Grout is commonly used 
between the top surface of the foundation and the bed- 
plate of the machine; hence allowance should always be 
made for the thickness of grout in locating a templet as 
to elevation. 


FIGS. 1 TO 3. 





*Copyright, 1916, Hill Publishing Co. 


METHODS AND DEVICES FOR LAYING OUT FOUNDATIONS 


desired to lay off a 
reference line in the 
general direction of BF’, so that it lies exactly at right an- 
eles to the direction of the line shaft DE. 

A plumb bob is dropped down over the shaft from B, 
and the point directly under the point of the plumb bob 
is marked on the floor. The plumb bob is now dropped 
down at A, and a point indicating this location is marked 
on the floor, The distance from A to B should be just 
t units in length; that is, it may be 4 ft. if we take 1 ft. 
as our unit, or it may be 8 ft. if 2 ft. is taken as the unit. 
With radii of respectively 5 units and 3 units, arcs are 
now struck from the points A and B. These ares inter- 
sect at C. They can be drawn by using a pencil, a piece of 
chalk or a nail tied at one end of a piece of cord and a 
nail tied in the cord at the correct distance from the 
marker, to act as a center. Then the line BCF through 
C will be at right angles to the shaft. The location of 
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this line may be preserved by stretching a chalk line over 
it, by marking it on the floor or by indicating the points 
of its course on walls, columns or girders. 

The measuring stick or measuring rod, or measuring 
pole (it has various names in different localities), Fig. 
3, may be used as shown in Fig. 2. For laying out lines 
at right angles to one another it is detailed in Fig. 4. 
It is merely a rod of clear-grained wood, preferably white 
pine, planed smooth on all four faces. It should be 2 in. 
or 3 in. wide, of %-in. stock and from 8 ft. to 25 ft. 
long, as conditions demand. An index or zero line should 
be scratched near one end of the rod, “squared” around on 
all four faces, and the rest of its length should be grad- 


uated in feet and half-feet, or in feet and inches. The 
graduations are marked on only one face of the rod. The 


rod should never be narrower than 2 in. on its wide face, 
because when it is used for laying out one line parallel 
to another the reference line (a string) lies over, and when 
the rod is at right angles it coincides with, the index 
line on the rod. If the rod be too narrow, the reference line 
may seem to coincide accurately with the index line when 
it actually does not. It is apparent then that, within 
reasonable limits, the wider the grad- 
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any desirable length, but 5 ft. is a convenient one. The 
nails should be so driven as to be at right angles to the 
wide faces of the strip. A hole O is now made in the center 
of the marker board. This hole may be made conveni- 
ently by driving one of the nails of the radius strip into 
the board. Then one of the nails F or @ in the marker 
board is inserted in the hole O and the marks locating 
the points C and D are scribed, using the radius strip 
centered at O asa tram. The radius board is now com- 
pleted and should appear as shown in Fig. 7. 

The method of laying off a right angle with a radius 
board is shown in Fig. 7. It is assumed that it is desired 
to lay off a line, as GZ, at the point G@ at right angles 
to the base line VY. The assembled radius board is 
placed on the ground or floor or on a couple of battens 
or horses, as shown. Then with one nail F of the radius 
strip in position in the hole O of the marker board, the 
whole device is shifted until the other nail G of the strip 
is at the point from which the line at right angles to 
XY is to be projected. Now the trestles or battens are 
adjusted so as to lie directly under the board, and it is 
shifted until the point B lies directly under the line YY. 
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Fig. 4, at right angles to AB, as 
shown in the first step. A stake, or 










































pin, Fig. 5, should be driven in the A i Neil oy 
. ° -Y xX @ __ Base Line-. __ BX” 

ground or floor at C. Then a length Wood Stake . ly 
3 units long (usually 6 ft. in prac- 
tice) CD is laid off along AB, as <0 T 
shown in the second step. Another pin A ¥ 
or stake is driven at D. Now a cord or Ground it 
. ‘ . ’ . : 4 IIx, Marker Board 
CM is stretched from (, as shown in Third Step >< || & 
the third step, in a direction, as nearly yl 7 Floor or Ground 
as can be determined with the eye, at SKE tater Board steell| | 
right angles to AB. Lay off a dis- Le Fig. J Pin) V5. 

Sin — | mw 3 ies WOODEN STAKE ; 
tance 4 units long (usually 8 ft. in FIG.4. APPLICATION OF 3-4-5 RULE = AND STEFL PIN FIG.7. METHOD OF USING RADIUS BOARD 


practice) CF and drive a pin or stake 
at F. Batter boards or trestles 
should now be arranged, on which the 
measuring stick, Fig. 3, may rest while it is being ad- 
justed. The trestles or batter boards should be as nearly as 
possible of such a height that the measuring stick when 
it is laid on them will lie just under the lines but will 
not touch them. Now swing line CM around C by moving 
M until the distance between D and F£ is 5 units long 
(usually 10 ft. in practice). The 3-4-5 triangle is com- 
pleted, which insures CF lying at right angles to AB, 

The radius board is an arrangement whereby right 
angles can be laid off with a minimum expenditure of 
time and labor. The arrangement, which is illustrated 
in Fig. 6, was, it is believed, first proposed by James F. 
Hobart and is described in his book, “Millwrighting.” 
The device comprises two components—the marker board 
and the radius strip, Fig. 6. Almost any plank may be 
used for a marker board, but it should preferably be about 
12 ft. long, % in. thick and 10 in. wide. It has a line 
AB scratched longitudinally along the center of one of 
its faces, which should be planed smooth. The radius 
strip is a wooden piece 2 in. or 3 in. wide, which has 
two nails G and F driven through it, one at each of its 
ends. The distance between the nails F and G may be 


FIGS. 4 TO 7. 


USING MEASURING STICK 


FOR LAYING OUT 


USED FOR MARKERS 
IN LAYING OUT 


METHODS FOR USING MEASURING ROD AND RADIUS BOARD 


Then a line GZ, passing over the hole A in the marker 
board, will be at right angles to XY. The angle AGB 
will be a right angle regardless of the location of B along 
VY. However, it is desirable to maintain the distances 
GB and GA about equal, because this tends to insure 
maximum accuracy. Although in description this 
method may appear complicated, it is really very simple 
in practice and doubtless provides the most rapid method 
for laying off lines at right angles to one another. The 
radius board is based on the geometric principle that any 
angle described in a semicircle is always a right angle. 
The method of using the measuring stick to lay off 
one line parallel to another is shown in Fig. 2. Assume 
that it is desired to locate the center line DE of a foun- 
dation, it being necessary that DE be exactly parallel with 
some reference line AC. This reference line in the case 
shown is a cord which may be strung between the centers 
of two columns or between a stake and some other point. 
A plumb bob B is hung at a convenient location on the 
reference line. Then the measuring stick is placed on the 
ground or floor, in the position shown in Fig. 2, and its 
outer end is shifted around O as a center until, to a per- 
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son sighting with one eye from a position P, the index 
line on the measuring stick, the plumb line and the ref- 
erence line coincide. Then the stick is at right angles 
to the reference line, and a mark is made on the floor at 
D at the required distance from the reference line. This 
operation is repeated with the stick in the position shown 
dotted, and the point Z is obtained. A line through D 
and £ is parallel to the reference line, at the correct dis- 
tance from it and is a longitudinal center line for the 
foundation and the templet that is to locate it. Obviously 
the line OD must be at right angles to AC. 

Typical examples illustrating methods of locating 
templets are given in Figs. 8 and 9. While these views 
show small (4-bolt) templets, the general procedure 
indicated is the same as would be followed for large 
machines. In each case it is necessary to locate a longi- 
tudinal and a transverse center line. 

The method in aligning a templet to a line shaft is 
shown in Fig. 8, which illustrates the interior of a mill 
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distance ON similarly laid off. The cord LN, represent- 
ing the transverse center line of the foundation, was 
drawn taut between the two stakes, located as shown. The 
templet was then adjusted over the foundation hole un- 
til the corresponding index lines on it coincided with the 
line LN. Then the templet was shifted until the distance 
JK measured from the truss center line was correct. It 
was then nailed securely to the stakes which had previ- 
ously been driven, and held firmly in position. The ele- 
vation of the templet was determined by measuring up 
from the floor line, and it was adjusted until it was level 
in all directions. The boards composing the templet were 
purposely left long enough so that they would extend 
beyond the excavation and rest on the stakes for support. 

The process of aligning a templet from a roof-truss 
center line is diagramed in Fig. 9. In this case a form 
was used for the foundation, and the templet, after being 
properly aligned and leveled, was nailed to the top edge 


of the form. The longitudinal center line of the templet 
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LINE SHAFT 


building where a motor to drive a line shaft is to be 
installed. The foundation center lines are located from 
the dimensions D* and D*, distances from the center line 
of a roof truss and center line of a line shaft respectively. 
In the case illustrated the soil was so firm that no form 
was required for the foundation, the excavation itself 
constituting the form. Hence the templet, after having 
been accurately aligned in the manner to be described, 
was held in position by nails driven through it into 
wooden stakes driven into the ground. The procedure 
in aligning the templet was as follows: A plumb bob 
dropped over the line shaft indicated its location with ref- 
erence to the ground. The plumb bob was adjusted at 
the point M and the distance LM laid off with a measur- 
ing stick (see Fig. 3). A tape line could have been used 
instead. Then the plumb bob was adjusted at O and the 


of the form and the face of the excavation to prevent the 
form from shifting while the concrete is being poured, 
Sometimes, if the form is not worth saving, the space be- 
tween it and the foundation is filled with earth before 
the concrete is placed, and the form is left in the ground. 


End Mill for Babbitt 


By A. KE. Honapay 
The illustration shows an end mill which has proved 
successful for machining babbitt or white metal. It is 
7\ 
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a regular end mill with every other tooth cut back to the 
angles given. It was found not to clog up with metal as 


a regular mill does. 
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Machining Gears and Pinions 
on the Boring Mill 


By J. W. TuHayer 


I had occasion recently to visit a shop in which a large 
number of rough gears and pinions are machined each 
day and was somewhat surprised to see these gears and 
pinions being set up and clamped on two small vertical 
boring mills while being machined. My surprise was the 
greater in view of the fact that the shop had four heavy 
turret lathes admirably adapted for this purpose. The 
foreman in charge was also surprised when I told him 
that many of these pinions could be finished completely, 
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FIG. 2. GAGE FOR IN- 
SPECTING PINIONS 


FIG. 1 CHUCK FOR 
BORING PINIONS 


that is, bored and faced, in less time than he could chuck 
them on the vertical mills. Now that I have demonstrated 
this fact to him, the method may be of added interest 
and value to readers of the American Machinist. 

The illustration shows the slip jaws used. They are 
bolted to the jaw of an ordinary three-jaw chuck. 
For the purpose of illustration, I have shown two jaws 
diametrically opposite, though this of course does not 
occur with a three-jaw chuck. After these slip jaws are 
fitted to the chuck jaws proper, they can be adjusted to 
the proper diameter and machined at A. Jaws bored for 
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12-in. pinions can be used for 10- to 14-in. pinions satis- 
factorily. 1 have used these jaws many years in 
machining gears up to 40 in. in diameter with perfect 
results. 

I inclose also a sketch of a gage used in inspecting 
pinions. It is simply a surface gage with a circular 
base, on which are turned different diameters to suit 
different bores. This tool is very satisfactory, and by 
its use the truth of a pinion relative to the bore can be 
quickly and accurately determined. The needle is first 
adjusted and the base is then revolved in the pinion. 
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Indexing Jig for Automobile 
Rear-Axle Housing 


By E. A. THANTON 


The indexing jig shown in Figs. 1 and 2 was made for 
drilling, reaming, chamfering, spot facing or tapping 
the various holes in an automobile rear-axle housing. 
There are 33 holes in all to be machined in this jig. 

The housing is located in the jig between two sliding 
plugs A and B. The hinged cover C is held down by 
means of two latches D and £. Two large slip bushings 
are shown at F and G. They have large wing-handles, 
so as to be withdrawn easily. The method of locking them 
in place is plainly shown, The indexing lock pins are 
double, in order to engage from eaeh end at the same 
time. They are worked by means of the hand lever // 
through a series of link levers at J, and on the opposite 
end at J. The jig runs on a track, so as to be pushed 
from one machine to the next. For this purpose grooved 
wheels are placed under it, as shown at K and L. 


The opposite side of the jig is shown in Fig. 2. Here, 
10 smaller slip bushings are shown in a circle. They 


are fitted with wing-handles the same as the larger ones 
and also locked in the same way. The jig was made by 
the Gem City Machine Co., Springfield, Ohio. 

















INDEXING JIG FOR VARIOUS OPERATIONS ON 
REAR-AXLE HOUSINGS 


FIG. 1. 
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Machining Drill Heads 
By E. V. ALLEN 

A multiple drill head in which the spindles are ad- 
justable for various layouts is an entirely different propo- 
-ition from one in which the heads are stationary. The 
ormer, principally suited to small lots of work, may be 
“juggled” until it conforms to the desired layout. The 
latter type, used for machining work in manufacturing 
quantities of an interchangeable quality, must be made ac- 
curately in the first place. The Hoefer Manufacturing 
Co., Freeport, Ill., makes a large number of multiple- 
spindle drilling heads for special layouts. For the pur- 
pose of accurately locating the holes for the spindles, this 
company has fitted two of its regular 32-in. drilling ma- 
chines with special tables. One of the machines fitted 
with a circular table 24 in. in diameter is shown in Fig. 2. 

The method of locating the spindle holes is to drill, 
bore and ream one hole, fit in a hardened and ground 
plug and then with a similar plug in the spindle of the 
machine locate the next hole by means of a micrometer. 








LOCATING MULTIPLE FIG. 2. 


SPINDLE HOLES 


FIG. 1. 


In the view shown, three locating plugs have been fitted 
in, and the spindle of the machine is set for a fourth. 
With this table, spindle holes to be set in a circle may be 
located the corrected distance from the center by first 
locating one hole the correct distance and then rotating 
the table. In this way, only the radial distances need to 
be measured after the first hole is located from the center. 

For convenience on most work, the sliding table is kept 
set with its center line in line with the spindle center. 
The machine table is carefully braced and leveled to avoid 
springing in any way, and the entire fixture is frequently 
carefully inspected to insure extremely accurate work. 





USING THE RECTANGULAR 
TABLE 
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The machine shown in Fig. 2 is fitted with a table 
having both cross and parallel feeds. The table is 22x27 
in., and the holes to be drilled, bored and reamed are lo- 
cated in the same way as on the other machine. The 
machine is shown with a boring tool in the spindle. It 
will be noticed that the machine table is well braced and 
that the work is not only securely clamped to the work 
table, but braced with small jacks at the corners to in- 
sure solidity. 

By using these tables and the plug method of locating, 
the spindles can be depended upon to be in the correct 
location, and holes drilled by the multiple heads will be 
according to the original layout. 
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Fatal Shrink Fit 


By FP. G. FLICKINGER 

Last Saturday afternoon a local machinist met sudden 
death in a manner that I believe may serve as a warning 
to others engaged on similar work. It to 
fit a new piston rod to a cast-iron 
piston head a 16x14-in. simple 
high-speed engine. The piston was of 


was desired 
for 


the ordinary hollow cored variety, 51, 


in. thick and divided into six ribbed 
compartments. Each = section had 
screwed into it a plug that was after- 





probably 
To 


the piston was heated 


holes 


off, the 


being used to remove the core. 


ward sawed 


get a shrink fit, 





outside over a fire to the desired heat, 
it being intended to drive the piston 
rod to a fit in the taper of the piston. 
When all was ready to do this and 





four men were standing close by, one 
man kneeled to turn over the piston. 
Just he did this, it let 
loud report, one piece tearing off the 


as go with a 
whole side of his face, another break- 
ing an arm and one taking off part of 


had 


and finger cut, but not seriously. 


his arm 
Th 


other two were only badly shaken up. 


his hand. Another man 


There must have been some water in- 


side the piston, but just how it got 


there is not certain. I believe that 
turning over the piston was the last 
straw, for no doubt the piece was 
unevenly heated. Perhaps the small 
amount of water, as it hit the hotter 


surface, went into steam and added just 
the pressure needed ‘to break down the 
strength of the casting. However, whatever the cause of 
the accident, the experience was costly and shows that 
similar jobs should be handled with the greatest care. 
Repairing Worn T-Slots in a 
Boring-Mill Table 
By 
A vertical boring mill, which had seen hard service for 
several years, had the T-slots in the table worn quite 
badly. The method of repairing them, shown in the illus- 
trations, was resorted to. 


RoLtanp V. Hurcuinson 
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The table was removed, set on the planer, and the 
T-slots planed out, as shown in Fig. 1. Carbon tool-steel 
strips were cut 34x1% in. and as long as the T-slot. They 
were made a tight fit sidewise at A and fitted back into 
their seats by wedges at both ends of the slots. While they 
were held back in this way, a *°/,,-in. hole was drilled 
at each end of a strip. A piece of a big wire nail was 





= trina Cored T-Slot, 


FIGS 4 AND 2. REPATRING SLOTS IN BORING-MILL TABLE 


then driven through both the cast-iron table and the 
tool-steel strips, holding the strips from moving endwise. 
The pull of the clamping bolts also tightens them in 
place. 

Fig. 2 shows the strips in position. Had table bolts 
with finished heads been used for the work in the first 
place, this repair would have been unnecessary. 


Machining Spiral Slots 
By W. C. MAKLEY 
The work shown at A in the illustration is to have 
eight spiral slots cut in it. As it is quite small, a 
shaper is used for this operation. The work is mounted 
in the two V-blocks B fastened to the shaper table, 
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MACHINING SPIRAL SLOTS 


blocks C and D being clamped down on the reduced 
diameter. The V-blocks are not clamped tightly on the 
work, but permit it to rotate freely. 

The bushings / are piaced on each side of the reduced 
diameter of the work in order to prevent its moving 
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lengthwise. One side of the angle plate F is bolted to 
the under side of the clapper box of the shaper, while 
the tapered plate G is fastened to the other end of thy 
angle plate. One end the reduced diameter of tly 


work has previously had a keyway cut in it (for carrying 


a gear), and the index plate // is placed thereon, thi: 
index plate turning with the work by means of a ke 
placed in the keyway in the work and in a keyway cu: 
in the index plate. 

Eight holes are drilled in the index plate, corresponding 
to the number of grooves to be cut in the work. A ba: 
J is fastened at one end by a stud A fastened to th: 
shaper table, a hole being ‘drilled in the head of this 
stud, in which is placed a pin holding the bar. A pin 

placed in J to engage one of the holes in the index 
plate, a small spring (not shown) holding the pin in the 
hole. A screw JL is placed in the end of the V-block, 
engaging a slot cut in the tapered bar, thus guiding the 
bar at its outer end, the head of the screw holding the 
tapered bar on the screw. After one groove is cut, th 
pin in the bar is withdrawn from the hole in the index 
plate; the latter is turned until the next hole engages 
with the pin, thus rotating the work. 

The spiral slot is formed by means of the tapered bar 
(¢ pulling the free end of the bar down, thus partly 
rotating the index plate and the work. A compression 
spring M is fastened to the outer end of the bar and 
also to the top of the shaper table, thus keeping the free 
end of the bar in contact with the tapered bar. 


2 
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Emery-Wheel Dresser Guard 
By Josertu K. Long 


Herewith is shown a guard for an abrasive-wheel 
dresser. In truing up wheels, the operator is in danger 
of getting chips in his eyes. Even if he wears goggles, 
they are soon nicked up by flying particles. 

The guard consists of a piece of ;'g-in. sheet steel of 
the shape shown and about 2 in. wider than the cutting 





GUARD FOR ABRASIVE WHEEL DRESSER 


wheels of the dresser. It is fastened by two ;'g-in. screws 
3¢-in. long. This guard affords a much needed protection 
and does not in any way interfere with the use of the 
dresser. 


The Lead Resources of the United States are capable of 
meeting consumption, and the production is limited only by 
the ability of the market to absorb the output from domestic 
mines and from ore and base bullion imported from Mexico 
for smelting and refining. The production of lead in the 
United States in 1880 was 98,000 tons, as compared with 542,000 
tons in 1914, or about 34 per cent. of the world’s production. 
The increased mine yield has resulted in part from larger 
recoveries of metal by more efficient milling methods. 
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Improvised Weight Feed 


The illustration shows an automatic feed which I 

igged up for a 1-in. machine on a long job of making 
‘-in. pins. The device consists primarily of a %4-in. 
pipe 16 ft. long, with a 14-in. slot at the top. The end 
next the machine is supported by an angle bracket bolted 
against the headstock, this end carrying a bushing of 
approximately the size of the bushing A. A pusher B is 
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IMPROVISED WEIGHT FEED 


made of steel and hardened and is an easy sliding fit 
in the 34-in. pipe. It is held against the end of the pipe 
by means of the weight C acting through the sash cord 
D with the pulleys shown. A pin £ is put in so that the 
pusher is held back to insert a new rod. A weight of 
6 lb. is found necessary to give the desired result in feed- 
ng the bar, a bag of sand being found most convenient 
for this purpose. O. S. METER. 
Milwaukee, Wis. 


Difficult Assembling Operation 


Sometimes an operation that appears to be perfectly 
simple turns out to be quite difficult. One such little 
operation, which might be said not to be mechanical work 
at all but which had to be done along with other work 
strictly in that field—merely the placing of rubber gaskets 
in recesses provided for them—proved a difficult task. 

The dimensions of the fitting are shown, in Fig. 1, 
and also the gasket, Fig. 2. The device used for the 
work is shown in Fig. 3. The fitting was dropped into 
a pocket of just the correct size, with the drilled end 
toward the hole A. This hole was of the same size as 
the hole on the inner end of the fitting and bell-mouthed 
toward the outer end. It was highly polished, to 
facilitate the forcing of the rubber gasket into position. 

The inserting mechanism consisted of the rod B, of the 


same size as the hole A, and a piece of hardened drill 
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passing through the center of B and having a 
Over the projecting 


rod C 
head D one-quarter inch in diameter. 


tit of the rod each gasket was slipped, ready to push 
into place. 
The inserting operation was a two-handed job, the 


handle £ serving to push the gasket through the guide 


hole A and partly into the whole in the fitting before 


the head D would finally squeeze through the center 
hole in the gasket. Meanwhile the concave end of the 
> £ ) 
(ey =~ y Fig.3 The 
“DS 2 Device Used 
r o af af for Assembling 
Ul 5 
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A DIFFICULT ASSEMBLING OPERATION 

rod B was brought forward, filling the hole completely. 
It pushed the gasket before it and into the recess, with 
the head D on the inner ' the gasket acting as a 
hold-back. The “feel” proved a better guide to the proper 
depth than a stop. When the gasket was felt to line up 
with the recess, a couple of slight back and forth move- 
ments of the rods forced the gasket into place. 

So close was the fit that withdrawing the head D back 
through the center hole failed to displace the gasket. With 
this method a thousand gaskets were successfully inserted 
Donatp A. Hampson. 


side ol 


per day. 
Middletown, N. Y. 
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Method of Drawing Taper Pins 


In drafting-room practice there innumerable 
occasions when it is necessary to draw taper pins. The 
illustration shows a device which has proved useful for 
It avoids looking up a table of the pin 
then the 
again 


arise 


this purpose. 
numbers and their corresponding diameters, 
conversion to the nearest fractional equivalent, 
dividing this result in half and laying it out on either 














METHOD OF DRAWING TAPER PINS 
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side of a center line at the proper angle, namely 4 in. 
taper per ft. 

In constructing the device an old triangle or any other 
transparent material may be used. The figures are 
punched, and the lines are drawn with a scriber, then 
blackened with india ink. 

The horizontal lines designated by the pin numbers 
ranging from 00 to 10 are laid off on the line AC, equal 
to one-half their respective pin diameters (large end). 
The line AB is drawn with the same angle as that of the 
standard taper pin. 

When using this contrivance it is only necessary to 
place the horizontal line corresponding to the desired pin 
number on the center line of the shaft and the line AC 
tangent to the outer circle, through which the pin is 
driven. To draw the other half of the pin, invert the 
device, still maintaining the same relation of the line 
AC and the horizontal to the center line of the pin. 

New York, N. Y. Epwarp FIs. 
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Double Slotting Fixtures 


The illustration shows a fixture I designed and made 
for slotting brass crosshead shoes, two slots at once. The 
fixture is attached to a No. 1144 Brown & Sharpe plain 
milling machine. 

The fixture drills and slots both the openings, which 
are 1,\; in. wide by 2% in. long, in metal *4 in. thick. 





DOUBLE-SLOTTING FIXTURE 


The fixture can be adjusted to cut from 314-in to 6-in. 
centers and to slot all sizes of shoes. The cutters run 
left-handed. The fixture works very well and has been 
in use one year or more, reducing the time of slotting 
from 7 to 3 min. for each shoe. 

Grove City, Penn. H. W. BartHoLoMEs. 
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Air Pump for Pumch Presses 


The illustration is of a device for blowing away the 
work or punchings from the top of the die in blanking 
and forming operations. The fulcrum stud A 
through a hole in the end of the shaft on the press and 
is threaded to allow for the adjustment of stroke obtained 
by the threaded rod B. A collar clamped on the end of 
the shaft would also answer the purpose. 

The pump is in position at the side of the press at C. 
Plate F is screwed to the side of the press and has a hole 
drilled through the center to allow for the extension of 


passes 
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clamp D, as shown at F, to take care of the oscillation of 
pump C. 

The device is adjusted so that when the ram is return- 
ing, the plunger is descending, as shown at G. When 
the ram is descending, the plunger is ascending, as shown 
by dotted lines. This may appeal to some as a cheap 
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Plunger Ascending 


AIR PUMP FOR PUNCH PRESSES 


contrivance to overcome the annoyance of removing light 
or extremely small work from the die by hand, particularly 
when it is not convenient to connect an air blast to the 
press, Grorce F, KUHNE. 


Rutherford, N. J. 


Stock Stop for Taper Pims and 
Cams to Operate It 


On account of considerable trouble in making taper 
pins to the proper length, the stop shown in Fig. 1 was de- 
signed for use on a No. 0 Brown & Sharpe automatic screw 
machine. It is fastened to the rear cross-slide, as shown. 
It has a spiral face that the stock hits up against when 
fed out. 

The reason for the helical face is to get adjustment so 
that the pins are cut off to the proper length. It is evident 
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that when the piece is turned, a point on the helical sur- 
face comes nearer to the spindle, or vice versa, according 
to which way it is turned. The helical provides for about 
‘; adjustment, as the high part of the helical surface can 
ve turned to the stock, the washer A removed and the plate 
put directly up against the cutting-off tool holder, to which 
ihe helical plate is fastened with the same screw that 
holds the tool. 

Fig. 2 shows a set of cams designed to go with this stop. 
They are different from ordinary pin cams inasmuch as 
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more important parts such as the receivers and the bolts, 
the material used by our own Government in the manu- 
facture of the Springfield rifle, which is known as class 
C steel and has the following chemical analysis: 


Per Cent. 


Ph cc6sunde bkeewaus oo uceee bene eeu ouveweas 0.30 to 0.35 
: enigc shana Geen nies saen Wax bihekibawue 1.00 to 1.30 
TT ahead ted Ss aa OAR eee OAs eee ao aa kee on 0.05 to 0.10 
DRE <ccatdacue ded ce ceed awe awecarewamenas Not over 0.06 
ET AddeRebdGscoskGwks es haRSKeRREee ARE ea Not over 0.06 


One point in this specification that may be of sufficient 
importance to warrant further explanation is the high 


™" manganese content. This element is 
© . . 
99 ~ most necessary, as it not only increases 
Mark - Rise 0 . : ca . s 
{ Order Number and el [OO the physical qualities, but neutralizes 
? - ~ a . . 
" aes Axl | \ the harmful effects of the phosphorous 
. ™ am \ 
+ \. \ and sulphur as well and tends to make 
\ \ g \ the crystals of the steel smaller, so 
\ \ @ \ \ that they adhere to each other more 
\ \ \ 2 ; 
a $ ee \ firmly. 
=> H = a 5-7 \ ") 
Ie) 3 | Ise ) | Whether components have been made 
zz ;} i of this steel in its cold-rolled state 
Ij \ Grind Hole or whether they have been forged under 
, g ) after Hardening ce. ; 
/ 5 eS Nal | / the hammer, it is necessary that they 
/ L , ~?S £ , > Ra . 
i oot \. Par a be annealed before machining. To 
) Oh Z AS) rr 7 Ky, ing * : : . My 
K & %& \S Grind after hardening os carry out this annealing process, it is 
l - \ , 
oN te 40° necessary that the steel be heated from 
As ie aid - 





\-Std.6$ Cam Blank 


Mark: Lead Cutoff Cam shown in Full, Mark,Cutoff 
Spindle Speed 1800 Guide Carn shown in dotted Lines 
Gears 34, 110,120,74 Mark - "Guide” 

Net 2400 ,» , 


Taper Pins33 x! 


FIG. 2. CAMS TO OPERATE SCREW-MACHINE STOP 


they allow the cutoff tool to come back 14 in., permitting 

the stock to pass. The stop is held in this position until 

the stock is clamped in the collet. Then it lets the rear 

cross-slide back far enough for the taper turning tool 

to pass. In this way the pins are all cut to the exact 

length. tayMoND W. BECKMAN. 
Dayton, Ohio. 


Some Materials for Firearms 


Owing to the demand for certain materials required 
for the construction of war munitions, it has been found 
necessary to arrange for the use of others in order to 
satisfy contract requirements and meet delivery demands. 

Generally speaking, the material that has been in the 
greatest demand, owing to the numerous large contracts 
which have been placed in this country, is the so-called 
smokeless barrel steel. This material has the following 
ciemical analysis: 


Per Cent. 
SD, 02 in chk we Ae we wae eka ee Mee weae 0.40 to 0.50 
FOO OD OO Oe 1.10 to 1.20 
rn reer eer er err 0.20 to 0.30 
PRO csccdeateaceaksatesé 660440000 ns00508 Not over 0.08 
EE one ea pine é 66 Cbawe NESSES NGE SS dSRE Oh Not over 0.06 


This material, used in its untreated condition, which 
is the condition in which it is converted into rifle barrels, 
will possess the the following average physical properties: 


Tensile strength per square inch........ 105,000 to 115,000 Ib. 
Elastic limit per square inch............ 65,000 to 70,000 lb. 
I A Ee ed er eee eee ee eee men 20 per cent. 
Reduction of area........ bikie Gee eae ee 45 per cent. 


Previous to the outbreak of the war in Europe, 
American manufacturers of firearms had to a considerable 
extent profited by the experience of the Ordnance Depart- 
ment and adopted for their product, especially in the 


a rat 
welt for Taper™ 
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10 to 20 deg. above the lowest absorp- 
tion point, or to about 1,285 deg. F., 
This will make the steel easy to work, 
keep the grain size as small as possible 
and remove entirely the effects of cold- 
rolling or forging. When thus treated, 
this material should possess the follow- 
ing average physical properties: 

Tensile strength per square inch.......... 92,000 to 97,000 Ib 
Elastic limit per square inch............... 55,000 to 60,000 Ib 


Elongation in De Men dsb a eeeevanaxeeeaaenane About 28 per cent. 
SOS Ge Modis cuceececsctweetcescacns About 56 per cent 


Owing to the difficulty in obtaining smokeless barrel 
steel in sufficient quantities, some concerns have begun 
the use of a 314 per cent. nickel steel for this component. 
The analysis of this material follows: 


Per Cent 
ee ee ee ee ra eee 0.40 
DP cccccacweckenabeetebdcues es eCurmenacacseet 0.57 
2.  o.ctkech thee t ited eet was tnekekeee eed webenk ee 0.27 
Te: tac cca a edb’ sae aeeeian natn aeees Geen cheno 0.04 
i anieese cu wiekb dod 6a eae aa aoe Wee wna eke eae 0.04 
DE USKRACERSSAWOR ODOR Ded a RERsdwedeKiduesbaknns 3.35 


When heat-treated as follows—heated to from 1,425 to 
1,440 deg. F., at which temperature it is held for 114 hr. 
and then quenched in oil, then annealed at 1,020 to 1,045 
deg. F. and held for 114% hr., when it is allowed to cool 
with the furnace—its physical properties will be as here 
given: 


Tensile strength per square inch...........eee08% 133,000 Ib. 
Blastic limit per Square INCH. ....cccccsescccecses 120,000 Ib 
PPR EUOTE TE DB Blinc svcccccccncecesucesescesece 20 per cent. 
SE BE err 40 per cent. 


One concern using large quantities of nickel steel in 
the manufacture of firearm components has standardized 
its heat-treatment of this material. The results of this 
standardization, as well as the details of the procedure, 
follow: 

Nickel steel should always be heat-treated, using a 
pyrometer to check the required temperatures, as a few 
degrees’ variation in the temperature makes a large vari- 
ation in the resulting physical properties. Extreme care 
should be taken in heating nickel steel to see that the 
pieces are heated thoroughly and uniformly throughout. 
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The treatment of nickel steel may be divided into two 
general classes: (1) Those components which can _ be 
heat-treated after all machining operations are completed ; 
(2) those components which, on account of their liability 
of warping and scaling, cannot be treated after machin- 
ing and must be heat-treated in the bar or forging before 
any of the machining operations are started. 

In the first class the components will be heated to 
1,500 deg. F. and quenched in oil. When cold they will 
be drawn to 600 deg. F. When the components come 
from the oil they should not be “file hard,” but they 
cannot be successfully machined after this treatment, 
which is applicable to such parts as screws, pins, studs, 
etc. Components treated in this manner will have the 
following physical properties: 

About 212,000 Ib. 


About 200,000 Ib. 
About 14 per cent. 


Tensile strength per square inch 
Elastic limit per square inch 
Eiongation in 2 in 

If a piece of steel put through this heat-treatment is 
loaded to any amount below its elastic limit, when the 
load is removed the piece will return completely to its 
original dimensions ; but if loaded beyond its elastic limit, 
it will take a permanent set. In other words, the elastic 
limit shows the greatest safe load that can be applied to 
a piece of this steel and is of more practical importance 
than the breaking strength. The elongation is an indica- 
tion of the ductility of the steel, the greater the elongation 
the more ductile being the steel. 
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in its function and where the component is required to 
hard as well as tough. Tool steel—1 to 1.50 per cent 
carbon—is used where the component is required to be 
very hard, where it must be hard, but bears very little 
strain or shock, where it must resist abrasion and where 
a sharp edge must be maintained. 

Hartford, Conn. Cuartes F. Scrrpner. 
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Air Press for Straightening 
Steel-Car Sheets 


The sketch shows an air press for straightening sheets 
for steel cars. 

The foundation consists of four concrete pillars, on 
which are four 12-in. 2014-lb. channels 11 ft. 10 in. 
long from side to side. On top of the channels are four 
6-in. 1214-lb. I-beams laid in the opposite direction, and 
on these, the cast-iron faceplate 514% in. thick by 6 ft. 
by 8 ft. 6 in. 

The uprights in all consist of eight 8-in. 1114-lb. chan- 
nel irons, 10 ft. 814 in. long. Two extend up from each 
pier and are on the outside of long channels laid hori- 
zontally and securely riveted to the uprights. A %- in. 
plate is placed between the horizontal pieces to strengthen 
the parts, and the vertical channels are well latticed too. 
The I-beams are held. down on the long channels by a 





In the second class the material is 
heated to the same temperature as in 





the first class—namely, 1,500 deg. F.— 





andquenched in oil. When cold it is 
then reheated to 1,200 deg. F. Ma- 
terial treated in this way will have 
about 50 per cent. lower tensile 
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strength and elastic limit but consid- 
erably greater elongation. 
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In general, annealed nickel steel has 
an elastic limit 40 per cent, greater 








than ‘that of machinery steel. 

In addition to the foregoing mate- 
rials, extensive use is made of spring 
steel and carbon tool steel in the manu- 
facture of firearms components, and the 
physical properties required in these 
two materials are as follows: All Rivets # D 
Spring steel (hardened and drawn to blue): 


Tensile strength per 
BGURTO INCR ..ccecces 
Elastic limit per square 
inch 
Elongation in 4 in..... 


195,000 Ib. 


115,000 lb. 
About 2 per cent. 
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Tool steel (annealed): 
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Cast Tron 





Tensile strength 
square inch 
Elastic limit per square 
inch 


85,000 Ib. eo 
~sy 7? ——— 


65,000 lb. 
.-About 14 per cent. 
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Elongation in 4 in.... 

The following shows under what 
conditions nickel steel, spring. steel 
and tool steel should be used in the 
production of firearms components in order to obtain the 
best results in the firing and action tests: Nickel steel— 
3.5 per cent. nickel, 0.50 to 0.40 per cent. carbon—heat- 
treated, is used where great strength is required, where 
the component must resist compression, shock and vibra- 
tion. where the component must stand heavy blows and 
where it must be tough rather than hard. Spring steel— 
0.90 to 1 per cent carbon—is used where the component 
is required to take a spring temper or to act as a spring 
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SSS FOR STRAIGHTENING STEEL CAR SHEETS 


bolt and two plates, one under the inside flanges of the 
channels and the other on top and extending over the 
flange, or web, of the I-beams. 

The uprights are riveted at the top to the horizontal 
channels in the same manner as at the bottom. 

Four 114-in. bolts support the cylinder. This air cyl- 
inder is 30 in. inside diameter. Air is admitted above 
and below the piston for lowering or raising it. 

Renovo, Penn. JosEepH K. Lone. 
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Influence of the Automobile 
om Machine-Tool Design 


On page 81 is a discussion of the “Influence of the 
Automobile on Machine-Tool Design,” which touches 
upon a phase of the machine-tool industry that does not 
seem to have received due consideration in the past. 
While the points brought out cover quite a number of 
the marks left by the development of the automobile 
industry on the design of machine tools, there are several 
other features which I have in mind that may be of 
interest. 

Probably one of the most extensive and far-reaching 
effects of the development of automobile manufacturing 
is the growth of the jig and fixture and other methods of 
securing interchangeability of parts, both as regards 
economy of manufacture and convenience to the ultimate 
purchaser. 

While the convenient and simple change-speed mechan- 
isms that have been brought to such a high state of 
perfection in the automobile cannot be considered as 
being the one and only cause of the adoption of quick- 
change speed and feed units on machine tools, their 
influence has had a most decided effect. 

When automobile design was in its infancy in this 
country during the late nineties, ball and roller bearings 
were so unreliable and expensive that their use was neces- 
sarily very much restricted. As the service that these 
types of bearings were required to render was of such 
great severity as regards grit, shock and neglect, it was 
absolutely necessary that great strides be made in their 
manufacture and design. The rapid growth of the auto- 
mobile brought this great new field to the attention of the 
anti-friction bearing manufacturers who, up to this time, 
kad produced no ball or roller bearings suitable for any 
service more severe than they might receive in such a 
light-weight vehicle as the bicycle. As the result of this 
impetus, these bearings have been brought to an extremely 
high state of efficiency. They are now available, when 
properly mounted, for the most arduous duties that they 
may be called upon to perform in many types of machine 
tools. Advancement along these lines has been slow, ‘ut 
constant. 

The rapid increase in the power and speed of motor 
vehicles brought a very important factor to the minds 
of engineers—the fatigue of steel under constant shock 
and vibration. This fact necessitated the codperation of 
the steel manufacturers. It gradually led to the alloying 
of nickel, vanadium and tungsten, thereby greatly 
increasing tensile strength and the reduction to a mini- 
mum of the effect of continued vibration. About this 
time the increasing use of high-speed cutting steels made 
much greater speeds and feeds of machine tools not only 
desirable, but necessary. The immediate result was that 


such a great increase of shock, stress and strain was 
imposed that cast iron, cold-rolled and machinery steels 
were not at all suited in many cases to the service they 
were called upon to perform. The alloy steels, developed 
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in the first place for automobile use, were the answer to 
this problem. 

In the early types of machine tools before the advent 
of high-speed steels the matter of lubrication did not 
receive very great consideration. Almost all bearings 
were supposed to receive their proper supply of lubricant 
by the use of an oil can at each individual point once or 
twice a day. As the severity of the service increased, this 
method of lubrication was found to be inadequate. In 
casting about for an answer to this problem the machine- 
tool designer found a suggestion in the multiple-jet, drip 
and automatic forced-feed oiling systems, which were 
being developed to such a great degree in automobile 
design. This feature is a comparatively recent adoption. 

The automobile is a fine piece of machinery, when 
properly built, and no piece of mechanism of its size has 
previously been produced on such a large scale. This 
Vast production has necessitated the design of many 
special and automatic machines, which have created a 
new line of thought in the design of machine tools. 

Several of the influences of the automobile on machine- 
tool design mentioned in this article were touched upon 
in the editorial, but 1 have added points that provide 
further food for thought along the line of the adoption 
of other features of automobile design by the machine-tool 
designer. NorMAN R. EARLE. 
Central Falls, R. I. 


> 


Mechanical Aids for the 
Crippled Soldier 


The efforts now being made to adapt victims of the 
European War to the new order of things, as brought out 
in the editorial, Vol. 45, page 825, applies no less to the 
victims of industrial accidents in our own country. The 
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future of these persons who are deprived of the use of 
an arm or a leg depends on their mentality and their 
willingness to assist themselves and on the amount and 
manner of assistance given them. 
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A man with a slightly deformed hand or limb is often 
seen begging on the street, while another with much 
greater disadvantages holds a position which would seem 
to belong only to a person of sound limb having the use 
of every faculty. That such men should be given the 
advantage of employment on lighter work for which they 
are adapted is obvious. 

Railroads and large corporations have solved this prob- 
lem to a degree, so that positions such as watchmen, 
crossing and switch tenders, and numerous other light 
jobs fall to the lot of the cripples from other departments, 
or to men well advanced in years who have given the best 
of their life to the service. 

However, a large proportion, with proper encourage- 
ment, may still follow their chosen work in the mechanical 
trades; witness the great number of mechanics having 
artificial legs. The ambition to keep active is shown in 
the case of a man injured in a railway accident. 

This man had his left arm amputated near the shoulder, 
thus depriving him of its use in any manner. His right 
hand was amputated and was replaced to some extent by 
a steel hook and an artificial hand. Both legs were ampu- 
tated, fortunately below the knee, the right close to the 
ankle. Artificial legs were applied in both cases. While 
he is as helpless as a babe in his personal care, he is able 
to walk without the assistance of so much as a cane and 
is considered a competent automobile driver, doing a 
renting business. 

The automobile, which is left-hand drive, center con- 
trol, of American make, is fitted especially for his use 
and would be very inconvenient for an able-bodied man 
to handle. The steering is accomplished by the use of a 
steel leather-covered sleeve which fits the forearm, being 
fastened by means of a clamp to the steering-wheel rim 
and having a joint to allow freedom of action. 

This device is fastened about midway between top and 
bottom toward the right, when the wheels are set dead 
ahead. The steering action, except on sharp turns, is a 
slight movement of the forearm to or from the body. 

The clutch and service brake are incorporated in the 
same pedal, which makes easy control possible. The 
emergency brake is of the pedal type and is operated by 
the right foot, as is also the accelerator pedal. 

The spark is what is known as a set spark and requires 
no advance at high speeds. The cane handle for gear 
shifting is cut off and bent at a right angle toward the 
left and fitted with a stirrup. The ease and rapidity with 
which the gears can be shifted by the right foot is sur- 
prising. All switches, door latches and starter buttons 
are fitted with extensions so that they are operated by a 
push from the artificial hand. 

After a demonstration of this kind one ceases to wonder 
at the opportunities open to ambitious crippled men. 

Fresno, Calif. O. D. Carrer. 


German Employment Methods 


The recent correspondence dealing with the employment 
methods of American industrial establishments has been 
very interesting. It illustrates clearly the lax methods 
of employing help prevalent in this country and the 
growing demand for improvement. 

Many German methods do not meet the approval of 
Americans, but we certainly must admire the splendid 
structure erected about German industries. The employ- 
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ment of a man in a German factory is considered an 
important event. The German manufacturer does not 
wait for some man to come along and apply for a 
position and then endeavor to ascertain the man’s ability 
by a few questions. The manufacturer applies to govern- 
mental bureaus and is entitled to and receives a thorough 
record, showing the places where each applicant has 
previously been employed. 

A man who wishes to leave his employer is expected to 
give a notice of two weeks or more, depending upon the 
character of work in which he is engaged. Sometimes 
clerks are expected to give three months’ notice. An 
employer who wishes to discharge a man must also giv 
a correspondingly lengthy notice. These notices are 
very formal affairs, and it is usual to go through them 
with considerable ceremony. Ordinarily the emplove 
who is about to leave mails his notice, so that the canceling 
stamp of the post office can be submitted as actual prooi 
of the time the notice was sent. 

An employer, in discharging a man, must give the 
employee a notice of two weeks or more and then must 
permit him to spend one hour each day in searching for 
another place. The employer is permitted to state what 
hour this shall be, but he is expected to give the employee 
full pay while so engaged. 

The employee who leaves without giving his employer 
due notice as prescribed by the industrial rules will find 
it quite impossible to obtain employment elsewhere. 
Every employer demands references from previous em- 
ployers. The employers are looking after their own 
interests by taking such steps, and this is one point which 
American manufacturers might do well to imitate. 

Americans would probably resist any attempt to intro- 
duce such methods into this country at this time, but all 
must admit that such a system is fair both to the employer 
and to the employee. The employee is guaranteed at least 
a two weeks’ notice and is given an opportunity to find 
other employment before he is thrown his own 
resources. ‘The employer, on the other hand, does not 
run the risk of finding his entire factory shut down 
because his help has left him at the invitation of some 
outsider. He does not find a department demoralized 
because some foreman has left to go with a competitor, 
and he has an assurance that a clerical employee who has 
spent some months in learning new duties will not leave 
him before he has a chance to “break in” another clerk. 

Ultimately we may expect some such means of control 
of both elements as now exists in Germany. It is likely 
to be the result of a series of progressive steps, each of 
which throws some of this regulation onto a Government 
W. F. Rockwett. 


on 


commission. 
Dorchester, Mass. 
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Counting the Number of Teeth 
im a Wheel 


A method that I used in finding the number of' teeth 
in a gear has not been mentioned in the discussion. Sup- 
pose the number to be 136. I set a pair of dividers so 
that the points enter two spaces. Then I count the teeth 
between them—say, 7 teeth. Then I mark the start- 
ing space and step around 7, 14, 21 . 133. By 
counting and adding the remaining three teeth I get 
the total—136. J. SCHWING. 

Buffalo, N. Y. 
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Machinist Instruction im the 
Public School System 


Machinist instruction in public schools is a part of 
the general subject of industrial education. While this 
.t the present time is only in its infancy, it is receiving 
the thought of some of our ablest educators. Until the 
arious methods of instruction have been given the tests 
| time, we, as individuals, may only express our opinions 

rr what they may be worth. 

In continuation of the point raised by George Heald 
on page 122 my own experience indicates that the time 
limit is an essential element in vocational education and 
in line with commercial practice. It is not necessary or 
possible to make as small an allowance as would prevail 
in a factory; but unless a specified time is allotted for 
each job, the student is apt to get the impression that a 
first-class job is of more importance than time, whereas 
in commercial work the time limit is of equal importance 
on the usual run of shop work. 

It is also found that if a student is work 
beyond a certain period on one piece, his interest begins 
to wane and the work becomes distasteful to him; this 
indicates the danger line and is to be avoided. 

Therefore, a reasonable time limit should be set for all 
jobs. As some students are much brighter mechanically 
than others, they will finish their work sooner. When 
the limit is reached, the entire class should be started on 


forced to 


new work, thus renewing their interest and assuring a 
better grade of work. Upon completion of the second 
piece the slower students should return to the first exer- 
cise, for which they will have a renewed interest, while 
the faster workers will proceed with their third project. 

The slower students will realize their deficiencies by 
this time and will put forth their best efforts to be on an 
equal footing, or nearly so, with the more advanced 
students. Should they fail in this, then the assumption 
will be fairly justified that they are not fitted for that 
particular class of work. Wititiam J. SANSOM. 
Madison, Wis. 


Economics im the Shop 


Your editorial on page 739, Vol. 43, “Economics in the 
Shop,” is a subject of great importance and one on which 
the writer has spent much thought. The self-evident 
truth, “The greater the production the greater the amount 
available for distribution,” has been presented in many 
forms, and the workmen have been urged to produce and 
to base their demands for compensation upon evidences 
of production. Probably the greatest trouble in England 
today is the limiting of production, which even the 
extremities of the war have not been able to overcome. 
So little is produced that there is little to distribute, and 
England has been obliged to purchase outside articles 
that she should manufacture and to borrow the money 
with which to pay. England has thus mortgaged future 
production and, unless production is increased, will be 
unable to pay off the mortgage. 

However, there is little use of preaching economics to 
the workmen when their everyday experiences contradict 
the teaching. 
and over again that a greater production means less for 


themselves. Under such circumstances can anyone blame 


them for limiting production? If a man can get $1 


Rate cutting has shown the workmen over 
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apiece for producing certain articles when he makes only 
four of them a day and but 80c. apiece when he makes 
five, why should he make five? Yet this is the kind of 
economics that many manufacturers have been teaching 
the workmen for years. 

Consider an actual example that occurred in a large 
Eastern shop only a few weeks ago: Four pieces for a 
boring-mill operation were ‘put out in the shop at a piece- 
work price of $2.25 each. Every boring-mill operator on 
the day shift refused to touch the job, but a man on the 
night shift took it and completed four pieces in one 
night. 

A few days later 16 of the same pieces came into the 
shop, but carried a price of $2 each. This time everyone, 
including the night man who had taken the former job, 
After standing in the shop 


o $2.25, and the 


ieee 


refused to take the work. 
for several days, the price was put back t 
same night man started work on the job. This time the 
job could not be completed in one night and was there- 
fore continued by the day man, but he was able to 
compete only one piece as against four by the night man. 
The day man complained to the night man, who instructed 
him so that he was able to finish three pieces on the sec- 
ond day. Of course, the night man completed the job 
on the third night. 

When payday arrived, the day man received $2.25 for 
the day in which he finished only one piece, but the night 
man added $1.75 out of his own pocket in order that 
his fellow worker might not be short in his pay. Neither 
the workman nor the company was teaching true econom- 
ics, and both teachings were dangerous. The company 
taught that a greater production meant less pay, while 
the workman taught that pay would be given without 
production. The company was at fault in carelessly set- 
ting a rate, in reducing the rate and in not instructing 
the workmen. No doubt the higher officials of the com- 
pany know nothing of this case or of similar instances 
and would correct the evils if known. 

Thousands of cases of rate cutting could be cited, and 
all have tended to teach the workmen to limit production. 
Conditions are rapidly becoming serious, and it would 
pay employers to begin to instruct the workmen in 
economics by showing them that increased production 
means increased compensation. Such practical demon- 
strations constitute the only way in which shop economics 
can be taught, and it behooves manufacturers to begin 
teaching before it is too late. C. J. Morrison. 


New York City. 


A Lever, Its Fulcrum and the 
Machinist’s Strap 


John E, Sweet's article on page 163 is a good one and 
ought to attract the attention of employers and foremen. 
From my own experience I wish to say that nine out of 
ten shops have straps such as described by Professor 
Sweet, and nine out of ten machinists and tool makers 
use these straps against their will. They know that they 
are not doing a practical thing; but this kind is all they 
have in hand, and they cannot stop their work to make 
proper ones. They feel that it is up to the shop to pro- 
vide them. Why do not the foremen or employers have 
some of the boys make up a set of well-proportioned 
straps? Lovis KrvGer. 
Chicago, Ill. 
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Preventing Rod Vibration on 
Automatic Screw Machines 


In the devices shown on page 75 for preventing rod 
vibration Raymond Grant seems to have gone to consider- 
able trouble. Of course, if the machines are in close 
proximity to the office or drafting room, they would have 
to be practically noiseless. 

We have eliminated a great deal of the noise and, at 
the same time, thoroughly protected the corners of square 
or hexagonal rod by a simpler method. The iron 
pipes for holding the metal are removed altogether. In 
place of them are installed long wooden pipes, which are 
obtained from a manufacturer of wooden bushings for 
pulleys. 

Only a small proportion of the work on our automatics 
requires odd-shaped rod, and to this may be due the fact 
that the wood shows very little wear. 

Mr. Grant is evidently using single-spindle machines, 
However, that should 

H. D. Murruy. 


whereas ours are four spindle. 
make no difference. 
Jersey City, N. J. 


2) 


Turning a Large Pulley 


The illustration on page 427 of Vol. 43 
of events that happened some years ago, when I was an 
apprentice. The shop was a large and growing one in 
the eastern counties and was managed by one John Buck, 
a very energetic engineer who never stopped at anything. 
Contracts were taken on one after the other, ever grow- 
ing in dimensions and power and requiring larger and 
heavier flywheels, until they grew to such size that the 


reminds me 





JZ 





PULLEY 


TURNING A LARGE 
old flywheel lathes were inadequate. So Mr. Buck set 
to work, with bricklayer and joiner, to rig up a lathe 
that would be suitable for turning flywheels up to 24 
ft. in diameter and weighing 20 tons. 

A pit was dug out some 4 ft. deep by 5 ft. wide and 
about 20 ft. long, the sides and ends being bricked as 
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shown. ‘Two cast-iron guides were placed upon the top 
of each side wall of the pit. These girders weighed about 
2 tons each and were planed on their upper faces, upon 
which two old standards, found in the yard, were 
mounted. These carried a mandrel 8 in. in diameter, 
and upon this was keyed a large spur wheel having double 
flanged arms, to which three dogs were attached, so placed 
as to act as drivers. By means of bushings any wheel of 
8-in. bore or over could be turned upon the same mandrel. 

The drive was through a pinion geared into the large 
spur wheel. The pinion was driven by a wormwheel and 
worm, upon the shaft of which was a pair of 18-in 
diameter tight and loose pulleys driven by a high-speed 
engine. A pair of double slide rests was fitted to each 
end of the pit, resting upon the girders. The traverse of 
these rests was by rack and pinion actuated by a chain 
worked on a crank attached to the end of the mandrel. 
Some hundreds of very large flywheels have been turned 
on this machine. Il. MAPPLETHORPE. 
West Bromwich, England. 


Side Shield for Emery Wheels 


It has often been mentioned in the pages of the Amer- 
ican Machinist that it is objectional and dangerous to 
grind on the side of an emery wheel. Although this seems 
to be a self-evident truth, very little has been done to 
make a wheel foolproof in this respect. In a recent issue 
painting the side of a wheel was suggested. This method 
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SIDE SHIELD FOR EMERY WHEELS 


will work well in a civilized shop, but sometimes an 
inquisitive person will be possessed to scrape off the paint 
and leave the side of the wheel unprotected. 

, The illustration herewith shows a sheet-metal shield 
for preventing this abuse. It consists of two sheet-metal 
sectors, shaped as shown, fastened to the inside of the 
long arms of the work rest and covering both sides of 
the wheel. As the wheel wears down the work rest will 
be moved in closer; hence the wheel sides will always be 
covered. The shields should be arranged to slide under 
the guard and should be shaped to cover as much of the 
exposed sides of the wheel as possible. 

Bridgeport, Conn. W. Burr BENNETT. 
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Federal Aid for the Promotion 
of Vocational Education 


The report of the Committee on Education of the 
Chamber of Commerce of the United States of America 
indorses the principle of liberal appropriation by the 
Federal Government for the promotion of vocational 
education in the states. The committee accordingly 
recommends that the Chamber of Commerce of the 
United States should reaffirm its belief in this principle. 

It will be recalled that in May, 1914, Congress inaugu- 
rated a new series of appropriations to be devoted “to aid 
in diffusing . useful and practical information on 
subjects relating to agriculture and home economics” 
and made permanent appropriations accordingly. In the 
present year the Federal appropriation is $1,080,000, and 
this is to increase without further action on the part of 
Congress until in six years it will be $4,580,000, at which 
figure it will continue year after year. To each dollar of 
these appropriations the states will have to add at least 
a dollar from their own funds, and the Federal law pro- 
vides for efficient use of the appropriations by preventing 
their investment in buildings or other plant facilities and 
by limiting to 5 per cent. the part that may be spent for 
printing. 

This committee earnestly believes that both general 
and national welfare require that the Federal Government 
should at once extend its aid to the states for training in 
trade and industrial subjects, just as it has, with great 
success and national benefit, for many years assisted the 
states in agricultural instruction. This help, it is 
believed, will develop vocational education much more 
rapidly and effectively than can be done by the states 
alone. It is not suggested that the Federal Government 
should do more than extend its financial assistance and 
its encouragement, which will come from its appropriation 
and from the examples set by the interest shown. 

The administration of the schools is to remain wholly 
in the hands of local authorities, the instructors being 
municipal or state employees instead of Federal. Just 
how advantageous this plan may be remains to be seen. 
It depends so largely on the politics of the state, which 
as a rule, change more frequently than the national 
policies, and may on that account not be entirely advan- 
tageous. 

Instruction that this committee has in mind is of a 
vocational nature for the great number of children who 
now leave school at 14 years of age and go to work. This 
training the committee believes to be imperatively and 
immediately necessary as a distinct Federal asset. The 
committee recommends that the Federal appropriations 
should be allotted among the states on a uniform basis 
and should bear a uniform relation to appropriations 
made by the states for like purposes. 

In order that the Federal Government may have admin- 
istrative means of giving effect to any Federal laws 
making appropriations for vocational education, it is 
recomended that a Federal board be created to administer 
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the proposed national functions in vocational education, 
this board to be representative in its personnel of the 
interests vitally concerned and to be given compensation 


sufficient to command in its membership the great 
ability appropriate for the task to be performed. The 
committee further recommends that the Federal board, 
however constituted, should be required to appoint 


advisory committees of five members each, representing 
industry, commerce, labor, agriculture, home-making and 
general or vocational education. The members of these 
committees should receive reimbursements for traveling 
expenses and compensation for the time they actually 
spend in the active discharge of their duties. In order 
to prevent undue expenditure for committees of this 
kind, the aggregate amount to be spent for all advisory 
committees in any one year might be limited to $50,000. 

No one can deny the advisability of vocational educa- 
tion, but the great difference of opinion comes in deter- 
mining what to teach and how and where to teach it. 
Advocates of the corporation school feel that this is the 
only correct way to teach the mechanical trades and that 
it is impossible to obtain practical results outside the shop. 
Vocation- or trade-school advocates, on the other hand, 
point out that only the very large manufacturing plants 
can maintain schools of this kind and that the smaller 
shops must either give inadequate apprentice instruction 
or draw their boys from the trade schools. Then, too, 
there is a decided difference of opinion as to what kind 
of instruction should be given. 

We believe much good can be accomplished by a suitable 
advisory board, but much depends upon the experience 
of its personnel. If those who are supposed to represent 
vocational education bring to such a committee only the 
usual idea of the schoolmaster, as is so evident in too 
many of the so-called trade schools, we have but little to 
hope for in this direction. We strongly believe that it 
is fully as essential to have the boy know why he per- 
forms each operation as to learn how to do it, both from 
the viewpoint of making him a better workman and to 
give him an added interest in his work. If we are only 
to teach how an operation is to be performed, this is a 
comparatively small task in most cases, as can be readily 
proved by the astonishingly short time in which an abso- 
lutely green boy will learn to perform a simple operation 
on almost any kind of machine. 

One of the first things to be decided upon is how much 
a hoy is to be taught. If vocational schools are simply 
to train operators for the special machines used in a 
particular locality, it is an easy and uninspiring task. 
But if the schools are to add to the mechanical knowl- 
edge of the country, so as to increase its productivity, 
no matter in what shop a boy happens to find a job, it 
is an entirely different proposition and one which should 
and will attract the attention of the best men. Voca- 
tional education must be conducted along broad, and in 
many cases radical, lines if it is to fulfill its promises 
and be of real value to the country as a whole. 
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The Most Foolish Suggestion 


“It’s a good thing, push it along,” seems to be the 


motto of a few interested persons who are hurrahing 
for industrial preparedness on one side, and on the other 
suggesting that the United States Government should 
buy the jigs, fixtures, cutters, tools and special machines 
now being used in this country for the manufacture of 
munitions for the belligerent nations of Europe. If 
these hints take concrete shape, they will form the most 
stupendous attempt to sell junk to the Government that 
history has ever recorded. The suggestion is “the most 
foolish” one that has been made in connection with Amer- 
ican industrial preparedness. 

The machines, special tools and small tools designed 
to manufacture European ammunition over here are of 
very little use for any other purpose. European muni- 
tions do not correspond with American standards, and the 
equipment now in use to produce them would have to 
be built over and revamped before it could be used for 
American Most of the foreign ammunition 
seems to have been planned by men who had a spite 
against manufacturers, for much of the machine work 
called for is as nearly impossible of accomplishment as 
can be imagined. As these munitions are being made 
for at least six European governments, there is no such 
thing as standardization. For example, four different 
screw standards are emploved—metric, Whitworth, United 
States Standard and A. S. M. E. Standard. In addi- 
tion there are square and buttress threads and a non- 
descript lot of bastards, without pride of ancestry. How 
can anyone suggest handing down to our posterity the 
equipment to manufacture such a collection of freaks! 

Under no conditions should anyone urge on the Gov- 
ernment the purchase of the special tools now in our 
munition factories, on the plea that some day these tools 
will be of value to the United States. They never can 
he of value. Every dollar spent for them would be worse 
than wasted. It would be far better to squander national 
funds on “pork” than on such jigs and fixtures, 

What should done is to have ordnance 
experts get tovether with skilled mechanics and design 
sensible ordnance and ammunition that can be manufac- 
tured in machines with tools. Once 
this is done, let the American munition manufacturers 
adapt to make American war material any part of their 
machines and tools that they choose. In this way, and 
in this way only, can the present munition equipment be 
made to serve the interests of the United States. 
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Leader and Leadership 


A party of travelers was sitting in the buffet car of an 


overland train, headed eastward down the mountains. 
The train had been going “steadily by jerks,” so to 


speak—now running along at a good speed, now standing 
still, now under bare headway, but all the time getting 
farther and farther behind schedule. 

Presently the train, after running for almost ten min- 
utes, came to a stop, with much grinding and whistling 
and general disturbance; then the quiet of the car—a dis- 
gusted sort of quiet—was broken by one impatient 
traveler, exclaimed, “If that blasted locomotive 
would but get out of our path we could make goed head- 
way !” 


who 
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This is a true story, but its veracity is not its only 
good attribute. It serves admirably as a parable to 
illustrate a condition that unfortunately obtains in a good 
many businesses, particularly manufacturing businesses. 

If a business is to get anywhere it must advance. If 
it hustles right along, everybody works with a will and 
with enjoyment of the passing landscape—especially 
when passing locals and sidetracked affairs. But when 
the advance is steady by jerks, then instead of vim there is 
sluggishness; instead of enjoyment there comes disgust— 
real, live disgust that stimulates desire to engage passage 
with a competitor. 





Sometimes there are perfectly good reasons for this 
unsteady sort of advance, and it cannot be helped. Inci- 
dentaliy, it makes all hands concerned feel much better 
if they know why. But usually it is because of vacillating 
policy—or no policy at all—or of plain ignorance. In 
a manufacturing plant this factor of plain ignorance is 
a common one, often accompanied by  self-sufficiency— 
ignorance of true conditions in the plant, of the desire in 
the heart of every good mechanic to see things move, 
combined with placid self-sufficiency on the part of the 
management, based on the belief that it is probably the 
best management in captivity. 

Now, if that locomotive really had been taken away, 
the train would have met quickly with destruction, which 
is a way of saying that an enterprise needs a leader. Still, 
there should never be the feeling that the leader is in the 
way; instead, it should be perfectly plain that the leader 
really leads. 


2) 


Lack of Attention to Want Ads 


There has been much discussion of the ethics of firms 
that advertise for men and ask for detailed information 
as to experience, family, etc., and then do not reply to 
applicants. It is discouraging to spend an evening in 
writing a detailed account of one’s experiences and never 
get even an acknowledgment. A letier of this kind means 
much more to a mechanic who is not accustomed to letter 
writing than it may appear to those who simply dictate 
a letter, either to a stenographer or to a machine. After 
a few experiences men become discouraged and then cease 
to apply, often depriving themselves and employers of 
the opportunity for mutual benefit. 

Much unnecessary correspondence on both sides can be 
avoided by being more explicit in advertising. Many ads, 
which almost ask for the color of one’s hair, forget to men- 
tion what type of automatic screw machine is to be run or 
the class of work. Advertisements for pattern makers fail 
to specify whether wood or metal patterns are meant, etc. 

A little more care about the details of an ad, to make 
sure it covers all the points, will often prevent applica- 
tions from those who do not meet the requirements and 
who would not answer if the conditions were made clear. 

There are many good men in the wrong position, 
through no fault of their own, who would be of more value 
to themselves and to others in the right position. It is 
no more a favor to employ than to be employed, if the 
services and remuneration are mutually satisfactory. 

By remembering that any transaction of this kind is, 
or should be, mutually beneficial and by putting oneself in 
the other fellow’s place, many unpleasant experiences can 


be avoided. 
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Shop Equipment News 
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Universal Hoist Controller 


While the 
primarily to meet the requirements of 
hoists, it is planned for other classes of service and 
can be arranged to be operated by a hand lever instead 


form of controller shown was designed 
rope-operated 

















UNIVERSAL HOIST CONTROLLER 


primary a.c., 30; 


Capacity, 5 hp.; maximum amperes, d.c. or 
and sec- 


secondary a.c., 60; maximum volts, d.c. or primary 
ondary a.c., 550. 
of by sheaves and ropes. Practically the same controller 
can be used on any kind of alternating-current motor. 
In the design lightness and compactness were of prime 
consideration. The resistance and switch gear are 
mounted in the same frame, and the entire mechanism, 
including terminals and all live parts, is inclosed with 
perforated steel covers. Ball bearings are used through- 
out. The resistance is of the graphite compression type. 
The controller shown represents a line recently devel- 
oped by the Allen-Bradley Co., Milwaukee, Wis. 


&S 


ad 


Heavy Horizontal Turret Lathe 


The turret lathe shown in the two views has been built 
especially for adapter and similar shell parts, but can 
be used equally well on other work. 

The same rigid spindle construction is used as with 
the other lathes built by the T. 


H. Symington Co., ° 
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Rochester, N. Y., the turret being arranged on a horizontal! 
axis with stops in another turret or circular plate on the 
same shaft. The turret is located in its various positions 
by means of the long grooves on the turret periphery, th 
tools being swung into cutting position by the handles 
on the stop plate. 

Undercutting and cutting off are secured by turning 
the turret after the tool is correctly located. Stops for 
controlling this movement are located on the periphery 
of the stop plate, the turning movement being accom- 
plished by means of the handwheel at the right. The 
tools are fed into the work either by the hand pilot wheel 
or by power, the feed being tripped at any desired point. 


z 


Annular Ball Bearing 


The type of annular ball bearing shown, claimed to be 
capable of sustaining a thrust load of 50 per cent. of the 
rated radial load, without adjustment, is a recent product 
of the Schatz Manufacturing Co., Poughkeepsie, N. Y. 
The arrangement of the outer race, which provides two 

















ANNULAR BALL BEARING 


points of contact, is designed to take care of the end 
thrust. By this arrangement, the balls have three points 
of contact, two points in the outer race rings, and the 
third located in the imner race ring as will be seen. 





r 

















FIGS. 1 AND 2. 


TWO VIEWS OF A HEAVY 


HORIZONTAL TURRET 








348 AMERICAN 

It will be observed that the outer race is in two parts, 
each of which has a curved recess generated on its inner 
periphery, thus forming a raceway for the balls. <A 
curved ball track is generated on the outside of the cone 
or inner race ring and is designed to allow precise co- 
axial rotation. The curvatures of the raceways in the 
outer race rings and in the cone are 4 per cent. greater 
than that of the ball. The two point contact of the outer 
race is so arranged that the points are located at a given 
angle at either side of the center line of the bearing while 
the center line passes through the third point of contact 
at the inner race. Diagrammatically, the three point con- 
tact gives a triangular support designed to permit high 
end thrusts. 

The cup rings are a press fit in the outer case and after 
assembling the case is closed over the cups, thus perma- 
nently fixing the interrelationship between the various 
parts of the bearing. ‘The ball separator is made of 
pressed steel and is a self-locking design without rivets. 
All parts of the bearing are made of high-carbon chrome 
alioy steel except the case and ball separator and all the 
parts are heat-treated. Standard dimensions are used 
throughout. 


. 
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Duplex Hydraulic Press 
While the press shown was originally designed for 
vuleanizing purposes, other uses will readily ‘suggest 
themselves to prospective buyers. With this type of press, 
the production may be practically doubled while holding 
labor cost down and using the floor space of a single press, 
It is built for 1,500 lb. accumulator pressure, Which gives 

















DUPLEX HYDRAULIC PRESS 


Pressure capacity, 15 tons on each side; rams, 5 in. diam- 
eter, with 4%-in. stroke and with spring returns or “pull- 
backs”; platens, 12x14 in. and steam heated through swing 
joints; die space, 4% in.; height from floor to lower platen, 
3 ft.; height over all, 6 ft. 7 in.; diameter of base, 24 in.; 
weight, 1,450 Ib. 
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15 tons on each side. Either side of the press is operated 
independently, the operations being controlled by means 
of Metalwood single-lever quick-acting operating valves. 
Piain flat platens can be furnished if desired. 

This press is made by the Metalwood Manufacturing 
Cc., Detroit, Mich. 


Bench Taper Gage 


In addition to regular toolroom requirements the form 
of taper gage shown is calculated to be adapted for man- 
uiacturing purposes, 

The method of application is apparent. If desired, 
tlie head can be readily removed from the post and used 
in a horizontal position on the bench. 

The gage plates are hardened and ground, and the 


clamping screws and nuts are hardened. The base and 














ADJUSTABLE BENCH TAPER GAGE 


greatest 
weight, 


Capacity, from nothing to 
height to center line of gage, 30% 
23 Ib. 


No. 14 B. & S. taper; 
in.; least, 23% in.; 


frame are finished in baked black enamel. In use, the 
gaging joint can be adjusted to the height of the eyes and 
the gage so placed that the operator may look through it 
toward the light. The plates are set to a master plug 
gage. 

The gage shown is a recent product of the Hartford 
Special Machinery Co., Hartford, Conn. 


“3 
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Portable Radial Drilling 
Machine 

A portable radial drilling machine, designed primarily 
for drilling, tapping and reaming holes in heavy pieces 
which cannot conveniently be brought to the regular type 
of radial, is the latest importation of the Wiener Machin- 
ery Co., 50 Church St., New York, N. Y. The machine 
is made in several styles. 
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Electric Welding High-Speed Steel 
Bits to Mild-Steel Shanks 


By 





SY NOPSIS—This article briefly outlines the two 
methods of electric welding of high-speed to mild 
steel for the making of cutting tools. As the vari- 
ous applications at once suggest themselves to the 
practical shop man, no attempt is made to show 
other than the primary principles, 





Until the recent scarcity and high price of the various 
makes of high-speed steel caused many manufacturers to 
look into methods of economy, few paid any attention to 
the saving possible by using a mild steel for all but the 
actual cutting parts of different shop tools. The electric 
welding of high-speed steel to mild steel is not new by 
any means, as a few shops have practiced it for several 
There are two methods employed in the electric 


vears. 
butt welding and spot welding—each of which 


| yrOCess— 

















FIG. 1. BUTT WELDER WITH WORK IN PLACE 
will be described with sufficient detail to give an idea of 
the saving involved hy application of the welding process 
and how the work is actually done. 

The electric butt-welding process is principally em- 
ploved for welding such work as drill bits, reamers, boring 
tools and the like, made of either carbon or high-speed 
steel, to mild-steel shanks. The process is practically the 
same as for any ordinary butt welding. However, lathe, 
planer, shaping or other tools of that class may be easily 
made when suitably shaped pieces of high-speed steel are 
it hand. The judgment and commonsense of the shop 
man need only to be exercised according to the steel he 
has, the machine on which the work is to be done and the 
purpose of the tool. Very small or flat pieces, in gen- 
eral, lend themselves more readily to the spot-welding 
process. This, however, as just said, is a matter of good 
judgment, coupled with the machine available. 

A Vollans butt-welding machine with two pieces of 
and a high-speed 


steel in the jaws is shown in Fig. 1, 
A, Fig. 2. 


drill welded to a soft-steel shank is shown at 


ETHAN VIALL 


Al B is a round piece ol high-speed stee] welded to a 
soft-steel piece of similar size. The flash left by the ma- 
chine is easily ground off, and it is almost impossible to 
tell where a good weld has been made. The strength, too, 
is all that can be desired. In butt welding two pieces of 


round stock of the same size, a “take-up,” or shortening, 
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FIG. 2. BUTT WELDED HIGH TO MILD STEEL 

















SPOT-WELDING A LARGE TOOL 


FIG. 3. 
of approximately one-fourth of the diameter must be 
allowed for. The time required for welding together two 
pieces of 14-in. round-steel stock is about 10 sec., using 
between 15 and 20 kw. 

Larger stock, say 114-in. diameter round or its equiva- 
lent in other shapes, requires more time in order to pre- 
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vent burning and to give time to heat up properly. The 
maximum time for 114-in. stock under any circumstances 
should not be over 3 min., costing less than Yc. for cur- 
rent for the weld. The saving in the cost of the tool by 
this process of course varies with the proportion of high- 
speed steel to that of mild steel used. The work, however, 
is not difficult, and any standard electric welder may be 
used, provided it is of sufficient capacity for the sizes to be 
welded. 

The tempering of the cutting part of the tool will vary 
somewhat with the kind of high-speed steel employed and 
the use to which it is to be put. Im many cases the high- 




















FIG. 4 A SPOT-WELDED TOOL AND ONE READY 
TO WELD 


speed part may be placed in an air blast as soon as taken 
from the welder. In other cases the usual heating meth- 
ods may be employed. Any man at all familiar with ordi- 
nary butt-welding methods will be able to make tools 
with but little experimenting. Even a novice can quickly 
vet the “hang” of setting and clamping the pieces and 
watching the heat so as not to melt away part of the steel 
fore the rest has time to heat up properly. 

The same general rules that must be observed in regard 
io too rapid heating for butt welding must be applied to 


pot welding. ‘Too 
Either Steltite or 


‘apid crowding down ver tee! 

] p~High- speed Stee Cold-rolled 
of the welding points }\..>~ Spot Welded —_y” Steel 
may burn holes in the | \ a 
steel, cause it to shat- \ _ ene 
ter, or do other dam- a : wat oaincea Naess ai 

| 








age. Part of a Vollans 
spot-welding machine, 
made by the Detroit 
Electric Welding Co., Detroit, Mich., is shown in 
Fig. 3. Here the operator is shown holding a tool between 
the welding points, ready to apply the current. This 
same tool after welding is shown at A, Fig. 4. At B is 
shown a mild-steel shank and at C a high-speed steel cutter 
(or the same kind of tool. The method of fitting in and 
shaping the high-speed steel bit is of course variable with 
the use to which it is to be put. Side-cutting tools, bor- 
ings tools and others may be as readily made as the type 


FIG. 5. METHOD OF SPOTTING 
THE HIGH-SPEED STEEL 


shown, as the principle is the same in each case. 

On the particular tool shown, the high-speed steel bit 
is 114 in. wide, 214 in. long and 1 in. thick. The shank 
is of 1x2-in. cold-rolled steel about 14 in. in length. Those 
so inclined can figure out the saving on this type of tool 
over one made of solid high-speed steel at the present 
prices ! 

There are two spot welds in this bit, and the actual 
time taken was less than 2 min. The locating of these two 
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spot welds is indicated in the type of tool shown in Fig. 5. 
The beauty of this kind of weld is that very thin pieces 
can be used when properly supported from underneath. 
The kind of steel makes practically no difference, and 
Stellite may be welded in this way as successfully as high- 
speed steel. 

Thin pieces can be welded quicker than thick ones. 
Stock 14 in. thick may be welded under favorable condi- 
tions in about 4 sec., using 13-kw. current. Welds of this 
kind will vary in cost according to local conditions, but 
will average about 16 or 17c. per 1,000 welds. It was esti- 
mated at the time the spot welds were made on the tool 
just described that about 20 kw. of current was used, 
though no accurate method of measuring the current was 
at hand. In using a spot welder in this way, water 
should be connected to the machine, to keep the welding 
points as cool as possible and thus avoid burning. Finally, 
let it be repeated again—do not try to heat the work too 
rapidly, but allow it to come up slowly to welding heat. 
The larger the pieces the longer the time required. 





NEW PUBLICATIONS 











LOCATION OF CARBURETION-SYSTEM TROUBLES MADE 

EASY A chart by Victor W. Page. Published by the 

Norman W. Henley Publishing Co., New York City. Price, 

This book follows the work of the same author on gasoline 
motors and should help many automobilists to understand the 
anatomy of the gasoline system of their cars. If one’s auto- 
mobile happens to have the type of carburetor shown, together 
with a pressure feed, the information will have a more direct 
value than if these conditions are different. The troubles 
seem to include about everything but “flooding,” which is an 
exasperating difficulty and one that is not always easy to 
remedy. 


VALVE GEARS. By Charles H. Fessenden. One hundred and 
seventy 6x9-in, pages; 171 illustrations; cloth bound. Pub- 
lished by the McGraw-Hill Book Co., New York City. 
Price, $2. 

This volume is intended to be used as a textbook rather 
than for reference purposes. The Zeuner and Bilgram dia- 
grams are explained and used to illustrate typical valve- 
layout problems. An unusually complete discussion of port 
openings and passage areas is followed by a description of 
the construction and the method of laying out slide, riding- 
cutoff, Corliss and poppet valve gears. Chapters on direct- 
acting pump valves and on shaft governors are also included. A 
short chapter on valve setting gives directions for locating 
the valve by measurement and also a number of indicator 
cards illustrating faulty setting. 


THE GASOLINE AUTOMOBILE—By George W. Hobbs, B.S., 
and Ben. G. Elliott, M.E. Two hundred and fifty-three 
pages, 64x94 in.; 253 illustrations. Published by 
McGraw-Hill Book Co., Inc., New York. Price, $2. 

This book has been largely prepared from data given in a 
series of lectures in twenty-three cities in the State of Wis- 
consin during the winter of 1914. The purpose has been to 
give information on the subject of automobiles so that anyone, 
whether he operates a car or not, can understand the mechan- 
ical principles underlying automobile operation. 

The contents of this volume are presented under the fol- 
lowing well-illustrated chapters: General Construction, En- 
gines, Power-Plant Groups and Transmission Systems, Fuels 
and Carbureting Systems, Lubrication and Cooling, Batteries 
and Battery Ignition, Magneto and Magneto Ignition, Starting 
and Lighting Systems, Automobile Troubles and Remedies, 
Operation and Care. 

It will be thus seen from a résumé of the various subjects 
as given in the contents that the book takes up in detail the 
various elements used on the several types of automobiles, 
leading up to the concluding chapters on automobile troubles 
and their remedy and on the operation and care of the car. 
In the second chapter, under the title of Engines, the theory 
of the gasoline engine is briefly explained. Enough is given, 
however, to enable the reader to know the difference between 
two- and four-cycle motors and to what the names refer. 
But the purpose of the book is to teach not the theory of the 
automobile, but rather its practical side. 
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The volume is uptodate, containing good examples of eight 
and twelve-cylinder power plants. The chapters on ignition, 
both battery and magneto, also the chapters on various start- 
ing and lifting systems, are full of valuable information, fill- 
ing a long-felt want in automobile textbooks. 

In the last chapter, on the operation and care of the auto. 
mobile, is given a fund of advice that should prove of great 
value to the reader. The volume as a whole should be of 
great service to anyone interested in automobiles, whether 
or not he operates one 


POWER, HEATING AND VENTILATION—By Charles L. Hub- 


bard Cloth; 6x9 in Part I1—Steam Power Plants Two 
hundred and ninety-nine pages, 183 illustrations Price, 
$2.50 Part Il Heating and Ventilating Plants Three 
hundred and eight pages, 207 illustrations Price $2.50 
Part Il1I—Combined Power and Heating Plants Four 
hundred and eight pages, 220 illustrations Price, §$ 


Published by the McGraw-Hill Book Co., Inc., New York 


The three volumes of this treatise consider the design, con 
f plants, as indicated by the titles 


struction and management « 
given, and are a reprint of a set of three books by the same 
author and with the same general title, which was published 
in 1908 and 1909. The present edition has been rearranged to 
a considerable extent, and a few changes have been made 
The section on electricity has been omitted and matter on 
steam turbines, power-plant design and economics adde 
Otherwise the original text and illustrations appear to 1} 
been retained 

Part I briefly describes boilers, engines and other auxiliar 
apparatus used in the power plant. Part II considers heat 
ing furnaces and boilers and heating and ventilating syste! 
for all classes of buildings Part III combines the material 
used in the first and second parts. The following review 
while applying only to Part III, will therefore give an idea of 
the scope of the other two volumes 

The first chapter includes requirements for heating and 
ventilating office and loft, municipal and factory buildings 
hotels, hospitals and theaters 

In succeeding chapters are discussed the relative merits of, 
and data needed to design, steam, hot-water and hot-blast 
heating systems. The methods of calculating and constructing 
systems for transmitting heat from a central station to a 
group of buildings are somewhat briefly explained The last 
200 pages of Part III are devoted to the uses of power and 
steam in various types of large buildings, the selection and 
operation of boiler plants, use of engines and turbines and to 
a general discussion of condensers, pumps and other auxiliary 
equipment. The book concludes with examples showing the 
methods of calculating operating costs for a technical high 
school, hotel, machine shop and a hospital 


DESIGN OF STEAM BOILERS AND PRESSURE VESSELS 
By George B. Haven and George W. Swett Four hundred 
and sixteen 6x9%-in. pages; 197 illustrations; 54 tables; 
clothbound Published by John Wiley & Sons, Inc., New 
York. Price, $2.50. 

At least three-quarters of this treatise is generally ap- 
plicable to boiler design, while the remainder relates to specific 
design of selected types. The design of water-tube boilers 
has not been included. According to the authors, their pro- 
portions can rarely be determined by calculation, but are 
largely the result of ripe experience and well-established 
precedent. The book opens with a brief review of the present 
status of the industry, considering boiler materials, construc- 
tion, superheaters, grate setting and water circulation. This 
section concludes with a summary of the Massachusetts boiler 
rules directly affecting steam-boiler design. Next comes a 
discussion of the stresses in cylinders, spheres, flat plates, 
dished heads and spiral seams. The treatment is a summary 
rather than a derivation of the best-known methods of caicu 
lating stresses The chapter on riveted joints outlines the 
calculation of efficiencies and concludes with tabulations 
showing maximum pitches, efficiencies and calking distances 
for the common joints A chapter is devoted to such consid 
erations as water consumption, fuel combustion, grate sur 
face, tubes and furnaces and to the general dimensions and 
proportions of boilers. The principles laid down are used to 
work out complete designs of a horizontal return-tubular, a 
dry-back Scotch, a vertical multi-tubular and a locomotive- 
type boiler and a vulcanizer tank In each case there are 
given First, general specifications for the particular type 
next, a complete solution of the problem based on the as- 
sumed data; and finally, the complete calculations and draw- 
ings of the actual apparatus In addition to the examples of 
the designs of complete boilers, a number of problems ars 
scattered through the text to show the use of the formulas 
and data given. A feature that should make the book valu- 
able to those interested in boiler design is the large number 
of tabulations and plots. These ave mostly calculated from 
the formulas, but the former comprise also properties of 
standard materials of boiler construction 
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PERSONALS 
; ee 
Lorenzo S. Waite has been appointed general superin 


tendent of the Becker Milling Machine Co Hyde Park, Mass 

G. Janson representing AKktiebolagat Ryden & Bouthron 
Stockholm, who has been in this country, sailed for Europe on 
Feb. 17. 

W. Poesse, formerly foreman at the works of the Franz 
Premier Cleaner Co., has become superintendent of the newly 
organized Domestic Electric Co., Cleveland, Ohio 

Edward J. Muller, for over 30 years associated with the 
Fuchs & Lang Manufacturing Co New York, N. Y., most 
recently as treasurer and general manager, has retired from 
active work and will be succeeded by Albert J. Ford, who has 
been associated with the Fuchs & Lang organization for a 
considerable time 

Emil Gairing recentl general superintendent of the 
Baker-Rauch-Lang Co., Cleveland, is now factory manage 
for the Eclipse Interchangeable Counterbore Co Detroit 
Mich cS Michell is now office manager for the same 
concern, which recently bought out the Wiard Chuck Co., and 


has established a new shop 


OBITUARY 


CUTTEULEAOADAOEDODEEEDEDEDEOROEOROEOEORGEODOEOEDDGEORGEOEDEDEDEDEDECEDEDEDEEEUEDETUREDEGEDESEDEDEREGEEEOEDEOEOEOEOEOEGOGEOECEOEOUDOOGEOGULOOO RODE EOROEOEEOHOHED = 


Christopher Columbus Bradley, president of C. C. Bradl 
& Son, Inc., Syracuse, N. Y., died on Jan. 29 

Clifford E. Lipe, for some years associated with the Brow! 
Lipe Gear Co. and the Brown-Lipe-Chapin Co., Syracuse, N. Yy 
died in that city on Feb, 7 

Walter F. Carr, who was formerly chief engineer of the 
Falk Co., Milwaukee, Wis., and for the past few years con 
ducted a consulting practice in Seattle, Wash., died in that 
city on Feb, 2 
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sennenennnesenennecenens ‘ senvenvnnenonennnensneveneeseesesvenenenncenonsonsenen: Consenevenneneeenenes 


The International Acheson Graphite Co., of Niagara Falls, 
N. Y., has changed its name and will hereafter be known as 
the Acheson Graphite Co 

For the manufacture of fractional horsepower motors for 
light service a number of former employees of the Franz 
Premier Cleaner Co, have organized the Domestic Electric Co., 
Advance Building, Cleveland, Ohio The officers are: Cc. A 
Duffner, president; Victor C. Lynch, secretary; H. C. Kellogg, 
treasurer 
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| FORTHCOMING MEETINGS 


in 
weranenenannanins VUOULUHEEENON SDT ONRRONCEDENEEHONESAOONEEEHOONODEEFEHEEHEN ER 


Terres Ss 





A course of free lectures on military engineering will be 
given under the auspices of a committee representative of the 
four national engineering societies, by Captains Robins, Coiner 
and Ardery, Corps of Engineers, U. 8S. A This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Plattsburg next summet 
All engineers interested in preparedness will be welcome 
but attendance at these lectures does not imply obligation 
to subsequent camp duty Through the cordial attitude and 
cooperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers These lectures will be given 
weekly, having begun on Feb. 14, under the following divis 


Feb. 28, 1916—Field fortifications, siewes and demolitions 

March 6, 1916 Seacoast defenses and battlefield illum 
inations 

March 13, 1916—The construction, maintenance and repair 
of roads, bridges and ferries; the selection and preparation of 
fords 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonment the service of general construc 
tion; and th special services, including all public work of 
an engineering nature which may be required in a territory 
under military control 

March 27, 1916—The construction, operation and main 
tenance of railways under military control and the constru: 
tion and operation of armored trains 


American Society of Mechanical Engineers Spring meet 


ing Apr. 11-14, New Orleans, La Hotel Gruenwald Calvin 
W tice, secretary, 29 West 39th St.. New York City 
American Society for Testing Materials Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 


delphia, Penn 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated 
Feb. 17, Jan.14, Feb. 19, 


1916 1916 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 $9.50 
No. 2 X Northern foundry, New York 19.75 19.50 14.25 
No. 2 Northern foundry, Chicago . 18.50 18.50 13.00 
Bessemer, Pittsburgh 21.45 21.45 14.55 
Basic, Pittsburgh 18.70 18.70 13.55 
No. 2 X, Philadelphia 20.00 20.00 14.25 
No. 2, Valley..... . 18.25 18.50 13.00 
No. 2 Southern, Cincinnati 17.90 17.90 12.40 
gasic, Eastern Pennsylvania 19.50 19.50 13.50 
Gray forge, Pittsburgh 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger from jobbers’ warehouse, New York: 


Feb. 17, Jan.14, Feb. 19, 


1916 1916 1915 
Steel angles, base 2.70 2.50 1.85 
Steel T's, base... re ry 2.75 2.55 1.90 
Machinery steel (bessemer) 2.70 2.50 1.80 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York 


Feb. 17, Jan. 14, Feb. 19, 


1916 1916 1915 

No. 28 black. 3.50 
No. 26 black 1.40 
Nos, 22 and 24 black 3.35 
Nos. 18 and 20 black 3.30 
No. 16 black... 8.45 
No. 14 black. 8.35 
No. 12 black. 3.30 
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No. 28 galvanized ) 
No. 26 galvanized 5.35 
No. 24 galvanized. ’ 





Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow 


Black— Galvanized 

Feb. 17, Feb. 17, Feb. 17, Feb. 17, 

1916 1915 1916 1915 
%, to 2-in. steel butt welded 75% 81% 591, 72% 
21,- to 6-in. steel lap welded 74% S0° HS be ' T2%e 


At these discounts, the net prices in cents per ft. follow 


Diameter, In 


% 2 88 2.20 1.66 3.15 
1.25 3.24 6.89 4.67 
1% 5.75 1.38 9.32 6.30 
lle 6.88 5.25 11.14 7.55 
2 9.25 7.05 14.99 10.15 
21 15.21 11.70 24.28 16.70 
3 19.89 15.25 31 21.80 
1 8.3 ?1.80 § 31.00 
D tS.48 29.60 42.20 
6 49.92 38.40 54.60 





Swedish Drill Steel—The following prices are base in cents 
per pound to consumers f.o.b. warehouse, New York 


Carload lots and over.. 6.50 

Over 10 tons, less than carload 7.00 

Over 1 ton, less than 10 7.50 

Over 500 Ib., less than 1 ton 8.00 

Less than 500 Ib 8.50 
Hollow steel 

Carload lots and over 10.50 


Over 10 tons, less than carload 11.00 


Over 1 ton, less than 10. 12.00 
Ove. 500 lb., less than 1 ton. 13.00 
Less than 500 Ib seaceaeaeds 14.00 


Swedish Steel Sheets—-To consumers requiring fair-size 
quantities tool steel sheets sell at l6c. base and spring steel 
sheets at 12c. base These prices are f.o.b. warehouse, New 
York 

Swedish (Norway) lIron—This material sells at $4.50 
base per 100 lb. f.0.b. New York In coils an advance of 50c. is 
charged 


Bar lIron—Prices are as follows in cents per pound at 
the places named: 


Feb. 17, Jan. 20, 
1916 1916 
eRe: CREEL x ctcccctaceuser , . 2.20@2.30 2.10 
Pe Se seen eas cheb bbae ene . 2.40@2.45 2.20@ 2.25 
Es is mee aa eee ouetate ars 2.70 2.50@ 2.60 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 15% off list 


METALS 


Miscellaneous Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Feb. 17, Jan. 14, Feb. 19, 


1916 1916 1915 
Copper, electrolytic (carload lots)... 27.25* 24.00 14.75 
US ik eit 06 oh. 5° tse savin tela acne ia ..- 42.00 $1.00 36.25 
mene ... : ; . 6.30 5.90 3.85 
Spelter .. ‘ ‘ . 20.50 17.62% 8.75 
Copper sheets, base...... ; seus Bee 30.00 19.75 
Copper wire (carload lots) 35.00 30.00 15.50 
Brass rods, base...... 37.00 35.00 16.50 
Brass pipe, base 40.00 38.00 17.50 
Brass sheets ee : ‘ ois okt 37.00 16.75 
Solder % and ‘% (case lots).... 26.50 24.50 





ST. LOUIS 


Lead ca ae ed ee ae . 6.15 


5.77 
ol) ist in a ano a ean aaa en ; 6.20 18.50 ora 
*This price prevails for deliveries required up to June. 


Old Metals—In New York, the following are the dealers’ 
purchasing prices in cents per pound 


Feb. 17, 


1916 
Copper, heavy and crucible........ sk ae ease eo eine 23.00 
Copper, heavy and wire.... P SP Pe hae 22.00 
Copper, light and bottoms... ; ; ~-- 20.00 
CS ain a nwinlinca arte ; Od 5.25 
Lead, tea i meee ; _— 4.75 
EE 6. cnitian sees ' 14.00 
OS eee ait te ; re 11.50 
oo, B WOreOW TOG WHRON CUPID, 26 ccc sc cide ten wewsnes 13.50 
SETS iat bated estan sch AS ae de ane ena latieres atria eee eS ee ee 13.50 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 





10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In and Over and Over and Over and Over and Over 
Rounds—Squares 
to 31.50 32.00 32.50 33.00 
4, to 31.25 31.75 32.25 32.75 
% to 1% 31.00 31.50 32.00 32.50 
l to 2% 81.75 82.25 32.75 33.25 
Rounds 
7 to 3 32.50 33.00 33.50 36.00 37.00 
Squares 
3 32.50 33.00 33.50 $6.00 37.00 
Rounds 
314 to 3 32.25 32.75 33.25 35.75 36.75 


Squares 
3 to 3 2.25 32.75 33.25 35.75 36.75 


Rounds—Squares 


to 33.00 33.50 36.00 36.50 37.50 

4 to 6 36.00 36.50 37.00 34.50 38.50 

7 36.50 37.00 37.50 38.00 39.00 
Flats 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per lb. over corresponding size of round 
rods 

For cutting to any specified length not shorter than 1 ft. 
add le. per Ib. 

The scrap allowance is 18c. per Ib. delivered at works. 


Copper Bars from warehouse, New York, sell at 39.5c. per 
pound. 


Babbitt Metal—In New York, quotations are as follows 
in cents per pound: 
55 @60 


a eS eee eee 
25@30 


Commercial grade ...... 


Antimony For spot delivery on Chinese and Japanese 


brands the quotation is at 45c. per Ib., duty paid 
7 


Aluminum—Quotations were made in New York as follows 
pound: 





No. 1 virgin, 98 to 99° or — 57 @60 
Pure 98 to 99 7 oes — e- . 56@58 
Remelted No. 12 alloy. 46@49 


SHOP ACCESSORIES 
Coach or Lag Screws—Quotations from New York ware- 
house are now 65 from list. This is for fair-sized orders. 
Bolt Ends with hot pressed nuts now sell at the base price 
of 50 from list price This is for fair-sized orders from 
New York warehouse. 


Tap Bolts—The discount from New York warehouse now 
sell at 20% from list 
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Manufacturing British 18-Pounder 
High-Explosive Shells--V 


By E. A. SUVERKROP 





SYNOPSIS—After the bases have been faced off, 
the shells are trucked to the banding department, 
where the copper driving bands are assembled on 
the shell bodies and pressed into the driving-band 
recess. Then the bands are turned to correct di- 
ameter and shape with a formed tool. This work 
comprises the last real machining operation. 





The machine equipment here consists of two triple- 
cylinder hydraulic pumps, an accumulator to give a pres- 
sure of 1,200 lb. per sq.in. and two banding presses—one 
built by Lymburner and the other by the West Tire Co. 
The Lymburner press is shown in Fig. 53, with a shell in 
place in the closing dies. Under normal conditions only 
one set of the pumps and one of the presses are in use at a 
time, the others being kept in reserve in case of a break- 
down. 

To the right in Fig. 53 is one corner of the assemb- 
ling bench. This bench is about 4 ft. wide by 10 ft. long 
and accommodates the assembler, who prepares the work 
for the men who serve the banding press. 

The shells, as previously stated, are trucked to the 
department. The copper bands come in boxes from the 
copper mills. Two sizes of boxes are used, holding 700 
and 1,000 bands respectively. The dimensions of the cop- 
per bands are as shown in Fig. 54. The banding gang, 
when everything is going right, consists of three men. 
One man assembles the copper bands and the bodies of 
the shells, and two men handle the shells into and out 
of the banding press and operate it. When the gang is 


working, the operation is about as follows: 
A number of copper bands from one of the boxes are 
dumped on the assembling bench. The truck boxes with 











FIG. 53. THE COPPER-BANDING PRESS 


the shell bodies are placed conveniently for the band 
assembler. He takes a shell from a truck box and a copper 
band from the pile on the bench. Laying the band on the 
bench, he enters the base of the shell into it. Owing to 





*Previous installments appeared on pages 1, 45, 145 and 
221 Copyright, Hill Publishing Co., 1916. 


the way the copper bands are shipped and to the fact 
that they are annealed dead soft, they are usually enough 
out of round to cling to the shell. The assembler then 
raises the shell and the band, which clings to it. With 
the shell as a ram he bunts the band on the base of the 
shell, using the bench to bunt it against. When the 
band is as far on as it can be driven in this way, he lays 
the shell on its side and taps the band lightly with a 
hand hammer at several places on its perimeter, to ex- 
pand it slightly so that it can be slipped along the body 
to its position over the driving-band groove. It is a 
fairly snug fit sidewise in the groove; but as it has been 
expanded sufficiently to pass over the body, it will not 


= 








FIG. 54. ROUGH COPPER DRIVING BAND FOR 18- 
POUNDER HIGH-EXPLOSIVE SHELL 


remain in position in the groove. To assure that it 
remains in place till it is compressed, the assembler closes 
it into the driving-band groove at two diametrically oppo- 
site places by blows with the hand hammer. He then 
stands the assembled shell and band on its base in a 
position convenient for the operator of the banding press. 

The banding-press operator takes the shell and centers 
it base downward in the dies of the press. He then opens 
the operating valve, which causes the six dies, connected 
with the six cylinders of the press, to close on the driving 
band and force it into the driving-band groove. ‘The oper- 
ating valve is then reversed, and the dies open. As soon 
as the work is clear of the dies, the operator gin 's the shell 
a slight turn, approximately the twelfth part of a circle, 
so that the ridges formed on the compressed band between 
the dies in the first squeeze are about in the centers of the 
individual dies. The work is then given a second squeeze. 
After the second squeeze, the bands are given the hammet 
test, the work is credited, and the shells are trucked to 
the band-turning lathes, which are located near the band- 
ing presses. A banding gang has assembled and pressed 
copper bands on 3,300 shells in 10 hr. This production 
ig much higher than I have seen mentioned in the litera- 
ture on the subject. It is, however, correct. 

One of the original band-turning lathes is shown in 
Figs. 55 and 56. The arrangement of the tool holder on 
the lathes now used is slightly different, as shown in 
Fig. 57. The taper of the jaws and the pitch of the 
thread on the chuck are such that it is self-closing. The 
operator places the base of a shell in the jaws of th 
chuck and brings the cup tail center up against the nose 
of the shell. The lathe is then started. The inertia of 
the shell and the friction cause the chuck jaws to tighten 
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FIG. 55. TURNING THE COPPER-DRIVING BAND 


themselves automatically on the base of the shell. The 
operator feeds the tool in to the stop. As soon as the 
stop is encountered, the tool is withdrawn. 

The too] leaves a slight burr on the edge ot the coppel 
driving band. This burr must be removed with a band 
scraper, shown at B, Figs. 55 and 56. In the old type 

band-turning lathe the scraper rest was separate, as 
shown at A in Fig. 55. The operator placed it over the 
top of the tool post, as shown in Fig. 56, when he was 
ready to scrape the burr off the edge of the driving band. 
The present type of scraper rest is shown at A, Fig. 57. 
It is pivoted and remains on the tool post above the tool 
while the band is being turned. 

A mere touch on the edges of the copper band removes 
the burrs. Owing to the fact that the copper is turned at 
a much higher speed than would be possible with steel, 
the formed tool is made slightly narrower than the copper 
band, so that there will be no chance of the tool coming 
in contact with the steel body of the shell and thus destroy- 
ing its edge. After scraping, the chuck is opened with a 
pin spanner, the shell taken out and the gage passed over 
the band by the operator for the only and final inspection. 
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OPERATION 32: BANDING 


Machines Used—tTriple-cylinder hydraulic pumps; accumu- 
lator; banding press A 

Fixtures and Tools—Bench B; hand hammer C. 

Gages—None. The hand-hammer test is used on the bands. 

Production—From one banding press and three men, 330 
per hr. 

References—Figs. 53 and 54. 
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FIG. 56. SCRAPER REST READY TO REMOVE BURR 


The speed at which driving bands can be turned de- 
pends on the skill of the individual operator, and this 
varies between wide limits. On the day when the 3,300 
shells were banded three workmen turned the bands of 
these shells at the rate of 1,100 each in 10 hr. This output 
means that besides turning the bands each man raised 
and lowered for a distance of approximately 4 ft. 16,500 
lb. of shells in 10 hr. Those familiar with the diffi- 
culties of turning copper will appreciate this performance. 
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OPERATION 33: TURN COPPER BAND 


Machines Used—Lathes., 

Tools and Fixtures—Special collet chuck; cup center for tail- 
stock; formed tool A; scraper rest B; scraper C. 

Gages—Gage D from rib to base; E, form of driving band; 
F, outside diameter of driving band; high and low gages 
G and H for rib: ring gage I, base of shell: low snap gage J 
for driving band; K and L, high and low for groove in 
driving band. 

Production—One machine and one man, 110 per hr. 

Note—Soluble oil and water used as lubricant 

References—Figs. 55, 56, 57, 58; and for position of inspector's 
stamp see standard marking chart, Fig. 10. 
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FIG. 57. DETAILS OF BAND-TURNING LATHE ACCESSORIES 


High-speed steel is used at the Dominion Bridge Works 
for the formed tools for turning copper driving bands. 
The contour of the form-turned driving band is shown in 
Fig. 58. The life of a tool is dependent on a number 
of factors and therefore varies greatly. From 100 to 430 
copper bands have been turned by a tool at one grinding. 
As it must be kept very keen, the operator touches up the 
edge of the tool with an oil stone about every 30 bands. 
An emulsion of soluble oil and water is used to lubricate 
the cut. After turning, the shell is subjected to a rigid 
inspection in which nine gages are used. They are shown 
in operation sheet 33. In Fig. 59 is shown the latest 
drawing of the 18-pounder high-explosive shell, which is 
known as Mark III and supersedes Mark II. Having 
passed inspection and having been stamped and credited 


OPERATION 34: VARNISHING 


Machines Used—Bowser tank A. 

Special Appliances—Draining screen B; thread-protecting 
bushings C; bushing wrench D. 

Gages—None. 

Production—Five men can screw in bushings and varnish 3,000 
shells in 10 hr 

Note—Shells drain on B for 10 min. 

Reference—Fig. 60. 
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to the operator, the shells are trucked to the varnishing 
department. 

Varnishing is done in a variety of ways, each shop dif- 
fering from the others. In the No. 2 shell shop the first 
operation in the varnishing department consists in screw 
ing bushings into the fuse hole in the shell. These bush- 
ings are made of cast brass and are very light. They have 
a hole entirely through them, and their object is to pro- 
tect the threads in the nose from the varnish. Once 
screwed in they remain in the shells till after the baking. 
The operation of screwing in the bushings is a simple one. 
The men enter the bushings in the shells and screw them 
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OPERATION 34 (ALTERNATIVE A): VARNISHING 
Machines Used—None. 
Appliances—Varnish pot A; special long-handled brush B; 
sheet-steel slip bushing C, to protect the fuse-hole threads 
Gages—None 
Production—One man, 100 per hr. 
Reference—None 
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down as far as they will go by hand. Then with a flat 
cranked key, which engages with the Jugs projecting in- 
wardly from the upper part of the bushing, the men screw 
the bushings down as far as they will go. 

Varnishing at this works is done with a Bowser oil 
tank, as shown in Fig. 60. The tank is filled with var- 
nish. The shells, with the bushings screwed in their noses, 
are placed conveniently for the operator who handles the 
They are taken one at a time and placed 
as shown at A in Fig. 60. The operator then turns the 
crank #, filling the shell with varnish. The shell is then 
inverted over the screen C and left to drain, as shown 
at ), for 10 min. The capacity of the pump eylinder is 
such that a single stroke of the handle B just fills the 
shell. ‘The most tedious part of this method is waiting 
for the shells to drain properly so that the film of varnish 
will not be too heavy in the bottom of the shell. An objec- 
tion to this procedure is the excessive amount of cleaning 
By this manner of varnishing, 


Bow ser tank. 


necessary after baking. 





























OPERATION 34 (ALTERNATIVE B): VARNISHING 


Machine Used—Varnish-spraying machine. 


Special Appliances—None 

Production—One man, one machine and two helpers, 250 
per hr 

Reterence—Fig. 61 

five men can serew in the bushings and varnish 3,000 


shells in 10 hr.; but the shells are left very dirty on the 
outside, and it takes 12 men 10 hr. to clean olf the excess 
of varnish from the outsides of the 3,000 shells. 

At another works the method is as follows: Each var- 
nisher is provided with an ordinary round varnish brush. 
On the end of the brush is a brass powder tube from a 
shrapnel shell. The thread of the shell to be varnished is 
protected by a slip bushing that is instantly inserted. 
The varnisher, with the shell standing on its base on the 
bench, dips the brush in the varnish and inserts it in 
the fuse hole in the shell. He then holds the brass powder 
tube between the palms of his hands and, rubbing them 
back and forth, causes the brush to rotate at a fairly high 
speed. The centrifugal thus up the 
bristles of the brush to fly outward and deposit the var- 
nish on the sides of the hole in the shell. At the same 
time that the brush is caused to rotate as described, the 
hands and brush are reciprocated up and down so that the 
varnish is evenly distributed all over the inner surface of 
When carefully done, no varnish is smeared 
the shell, which of course eliminates 
By this 
method three men can varnish 3,000 shells in 10 hr. 

In one of the large factories in the United States the 
varnishing department is laid out as shown in Fig. 61 
Just previous to var- 


force set causes 


the shell. 
on the outside of 
the cleaning operation after the shells are baked. 


and run in the following manner: 
nishing, the shells are thoroughly washed in gasoline in 
the tank A. When taken from the tank, they are placed 
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on vertical tubes ) projecting from the top of the sheet- 
iron box B to dry. The arrangement of the box B is as 
follows: It is made of sheet iron on an angle-iron frame 
and is inclosed on all sides. Inside the box is 
Outside the box is a motor-driven 


a series 


of steam-heating coils. 
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FIG. 58. FORM OF DRIVING BAND 


Y 


blower C, which drives air in over the coils. The top of 
the box is perforated to receive the short pipes D. The 
lower ends of these pipes open to the hot-air space in 
the box; and the upper ends, to the atmosphere. All the 
air that passes into the box from the blower must pass 
out through these pipes. 

At £ is the varnishing machine made by the Spray 
The operation of var- 
nishing with this outfit is as follows: By the time the 
pipes D are all filled with shells the first shell is not only 
dry, but has attained a temperature of approximately 150 
deg. F. The operator of 
the varnishing machine has two helpers to assist him. A 
hot shell is taken by the first helper from a pipe D and 
placed nose down on the table of the varnishing machine. 
The varnisher lifts it and places it over the spraying 
nozzle. The mechanism that does the actual varnishing is 
an atomizer, the nozzle of which is vertically disposed. 
Surrounding the nozzle is a sheet-metal bushing that 
is small enough in diameter to enter the fuse hole in the 


Engineering Co., of Boston, Mass. 


and is ready for varnishing. 












shell. It is of sufficient length adequately to protect the 
thread in the fuse hole from the atomized varnish. 
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HIGH-EXPLOSIVE 18-POUNDER MARK III SHELL 


Alternative Method 
of securing Base Plug 


FIG. 59. 
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[In some cases the weight of the shell opens the air valve 
of the atomizer; in others the valve is operated by a foot 
lever. In either case the time consumed is very short. 
The atomizing nozzle sprays the varnish over the inner 
surface of the shell so evenly and in such accurate quan- 





an, 
} 


wr 


[ 








—S I B a 
a | 


> =~ = 
> = 


= = 
== > 

















OPERATION 34 (ALTERNATIVE C): VARNISHING 
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in the nose of the shell. The valve of the atomizer 1s 
controlled by the thumb of the left hand. The atomizer 
is operated by air at 90 lb., from the shop compressed-ail 
service. While the varnish is being spraved in the shel] 
from the atomizer held in the left hand, the operator's 
right hand keeps the shell rotating on 
the rollers. As the work is in plain 
view of the operator and the atomizer 
valve is under control of his left thumb, 
no bushing is used or necessary to pro- 
tect the thread. By this method 


1) 
Nneiis I 


one man can varnish 1,000 s 


\ \\ WN d 


10 hr. The work is very good, the 
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number of rejects for poor varnishing 
g to only L per cent. 

After varnishing in the No. 2 shell 

shop, the shells are 


amounting 


\ Wh \ 


Naced in steel racks, 


Machines Used—Hand-operated atomizer A connected to shop air service two of whi h are shown on a tru k 

Special Appliances—Roller shell support B; gloves for handling the hot shells. : é : 

Production—One man and one atomizer, 100 per hr. in | gr, 65, The main frame of the 

Reference—Fig. 62. , . ; owe . 
rack is of angle iron. The bottom is 


tity that, while the surface is entirel) covered, there is 
no excess or dribbles of varnish. The shell is removed, 
and the second helper places it in the tray /’, which takes 
the shells to the baking ovens. In the meantime the 
first helper has another shell ready. With this outfit one 
varnisher can varnish 2,500 shells in 10 hr. 

Another method of varnishing, employed in one of the 
large shops in the United States, also uses an atomizer. 
The device was made at the works, where they have had a 
great deal of experience in varnishing and lacquering 
brass goods. Just before varnishing in this factory the 
shells are cleaned in hot caustic soda, after which they 
pass through two washings in boiling water to remove all 
traces of the caustic soda. They go direct from the last 
boiling-water bath to the varnishing operation and are so 
hot (approximately 150 deg. F.) that the varnisher has 
to protect his hands with gloves. 

On the bench G, Fig. 62, is the fixture //, which has 
two rollers / about 3 in. in diameter and 6 in, long. The 
operator takes a shell with his right hand and lays it on 
the rollers 7. In his left hand he holds the atomizer J. 
The atomizer has a long nozzle which the operator enters 
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FIG. 60. OIL TANK USED FOR VARNISHING 





of flat steel strips and the partitions of %¢-in, round steel. 
The racks are 7 shells in width and 11 shells in leneth. 
They stack one on top of the other. The furnaces are at 
present two in number, as shown in Fig. 64. The small 
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OPERATION 36: CLEANING VARNISH OFF OUTSIDES 
Machines Used None 
Appliances Used—LDenches: scrapers; w t bushing wrench 
l’roduction—One man, 25 shells per hi 
Reference—None., 


furnace A is wide enough to take one truck and high 
enough to accommodate a truck with two racks super- 
imposed, as shown in Fig. 63. The large furnace B is 
two trucks in width and will accommodate just twice the 
number of shells that the small one will. 

Both furnaces are heated by Bunsen burners at the bot- 
tom, the hot gases from which are led upward through 
{] 


oor, SICLCS 


thin sheet-iron ducts that entirel) cover the 


and roof on the inside of the ovens. The shells are sub- 


jected to a temperature of 300 deg. F. for 6 hr. Super- 
heated steam has been tried in some shops; but as one engi- 
neer put it, “The superheater should be in the oven to get 
results.” In another shop the shells are heated to 350 
deg. before the varnish is applied. This treatment gives 
fairly good results. 

About 20 per cent. of the shells have the fuse-hole 
threads clogged with varnish, which is removed by retap- 
ping the fuse hole. Owing to this condition the method 
of handling the shells has been recently changed. B 
turning back over this series of articles it will be noticed 
that the shells were hand tapped in operation 19. This 
operation has now been entirely eliminated, and there 
is no plug thread gage used in the inspection on the thread 
of the nose at that stage of manufacture. The hand- 
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tapping operation now takes place after varnishing. This 
change not only results in the elimination of an opera- 
tion, but assures that all the threads of all the shells shall 
be clean and of correct size. 

After tapping, the shells are trucked to the Govern- 
ment inclosure to undergo the final Government inspec- 
tion. As stated in the third article of this series, in the 
paragraph beginning just over operation sheet 22, “At the 
preliminary Government examination a shell may be 
selected for proof.” When a proof shell has been thus 
selected, passed through the various manufacturing opera- 
tions to rapid completion and submitted for proof, the 
final examination of the other shells in the lot is proceeded 
with in the usual way without waiting for the proof results 
from such shells; but they are not accepted by Government 
inspectors till after proof results have been received. The 
finished shells weigh 14 lb. 13 0z. 24% dr., with an allow- 





FIG. 61. LAYOUT OF SHOP USING VARNISH SPRAYER 





FIG. 62. VARNISH ATOMIZER FOR INSIDES OF SHELL 


ance of plus 1 oz. 3 dr. or minus 2 oz. 5 dr. The opera- 


tions for the final Government inspection are enumerated 
in Table 3. Shells that are found correct are stamped 
with the inspectors’ work marks in the following manner. 
These marks are also indicated in Fig. 37. 

A work mark is placed immediately below the fuse hole 
to indicate correctness of the fuse-hole examination, gag- 
ing and external examination. The serviceable sign is 
stamped above it to signify the correctness of the final 
examination and external gaging. The serviceable sign, 
which is the British broad arrow with a C, will not, how- 
ever, be stamped until results of the proof and varnish 
tests are received. While awaiting receipt of these, the 
shells may be painted. Reports on the preliminary and 
final inspections are kept on forms supplied by the Govy- 
ernment. 

From each consignment of varnish and paint that the 
contractor proposes to use, one-quarter pint is taken by the 
inspector, put in bottles supplied for the purpose and 
forwarded by express to the Government analyst. 


MACHINIST Vol. 44, No. 9 


Varnish is also scraped from varnished shells. A sample 
at least 14 oz. in weight must be obtained, and this gov- 
erns five lots of shells. The contractor is not informed 
from which shells scrapings are to be taken. Formerl) 
the inspectors were permitted to take varnish samples 


























OPERATION 35: BAKING THE VARNISH 
Machines Used—None. 
Special Appliances—Two furnaces A holding two and fou 
trays B respectively; thermometer; clock; trucks C. 
Production—With both furnaces, 200 per hr. 
References—Figs. 63 and 64. 


from proof and defective shells. When this was done, 
little time was lost. At that time also the contractor was 
kept in ignorance of the specific proof shells from which 
the samples were to be taken. He was also required to sub- 
mit proof shells with as smooth and dry surfaces as were 
required for the general run of shells. Any failur 
on the part of the contractor to comply with these orders 
resulted in the withdrawal of the privilege of expediting 
the completion of the proof shells. The scrapings are 
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OPERATION 37: HAND TAPPING THE FUSE HOLE TO 
FINISHED SIZE 





Machines Used—None. 

Special Tools and Fixtures 
tap wrench C. 

Gages—High and low plug gage with angular seat on one end. 

Production—One man, 30 per hr 

References—Figs. 4 and 5 for details of vise; Fig. 34 for sizing 
tap. 


Hinged vise A; adjustable tap B; 
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FIG, 638. TRUCK AND STEEL VARNISHING RACKS 


forwarded by express, in the bottles supplied, to the 


Government analyst. 

All samples—liquid varnish and scrapings—must le 
clearly labeled. The label for the liquid sample shows the 
firm which supplied the varnish, the firm which received it, 
the amount of the consignment and the date received. 
The bottles containing the scrapings are labeled to show 
the name of the firm, the lot or lots from which the sample 

TABLE 3. INSTRUCTIONS FOR FINAL INSPECTION OF 
18-POUNDER HIGH-EXPLOSIVE SHELLS 


No. of Per Cent. 

Opera- To Be 
tion Operation Done 
13° Testing base plate for looseness............ 100 
14 Screw-gage fuse hole, high and low.. 100 
15 Examination of screw threads in fuse hole 100 
167 Depth of recess in fuse hole......... i Optional 
17 Diameter and angle of recess....... . 100 
18 Internal examination for flaws and varnish 100 
19 Seid 2. en cn Kern eeb ee aan enw 100 
20 Width of driving band and distance from base. 100 
21 Form of driving band , arias uricie ae ei ee 100 
22 Distance of fixing screw hol aa iata ah ‘ 100 
23 Hammer test, driving band...... Jeshteneee 100 
24 Form and radius of head..........sceee- <i 100 
25 Cee MORE sccweseeeeteecences ; ; - 100 
26 ET EF eee ie da alm tarei i wes 100 
27 Examination of markings on body and base. 100 
28 Examination of heat number............ ; 100 
29 Diameter rear part of driving band......... 100 
30 Diameter driving band, high and low. ion 100 
31 Greasing and fixing plugs and setscrews.. 100 
32 Ring-gage diameter over paint............ 100 


*This test will be made by the inspector in the open shop 
as soon as the base plate has been inserted and machined 
off. +The forming of the recess in the fuse hole is itself 
optional. tAll shells that measure 3.286 in. or over are 
marked with a cross in green paint below the driving band. 
In the loading station these shells are fitted to cases that are 
large in the mouth. 
is actually taken and the lots which will be governed by 
the sample. 

The results of the analysis are reported to the inspection 
office at Quebec, which notifies the manufacturers when 
the lots successfully pass the final Government proof and 
varnish tests. 

When scraping the varnish from the shells, the follow- 
ing points are to be strictly attended to: 

1. The nose of the shell down to 2 in. from the fuse 
hole outside and also the threads are to be wiped clean 
with a clean piece of rag or waste. 

2. The scraper is to be in a polished and bright condi- 
tion and kept for this purpose only. 


> 


3. The examiner is to have clean hands. 





FIG. 64 THE SHELL-BAKING OVENS 


t. The paper on which the serapings of varnish ar 
collec ted is to be ( lean and Is not to have bee n previousl\ 
handled. 


5. There must be no steel in tl 


e scraped samples 

\s it is practically impossible to scrape varnish off 
the surface of the shell without scraping some of the steel, 
the fifth requirement has given the inspectors som 
trouble. ‘The steel can be readily removed from the scrap- 
ings with a bar magnet before sending them to the Govern- 
ment analyst. A small electromagnet, where direct cur- 
rent is available, could be easilv rigged up, and it would 
do the work more thoroughly. 


Machining a Brake Handle in a 
Turret Lathe 
By F. P. Terry 
The illustration, Fig. 1, shows a brake handle made 
of a mild steel stamping and used in munition work. 
The old-time foreman would have placed the machining 
of this handle under the heading of “All work.” This 
term 1s fairly correct when we consider that handles A 
and B have to he hored and turned, Lik shank turned 


all over and threaded, a fine thread cut at J. an internal 
square thread at # and a clearance hole, as shown at C. 
No doubt a good number o 


this job, and it may be of interest to give the methods 


firms have been up against 


] 


we used to turn out a large number of these handles, 

It was quite impossible to get them out in anything 
like the time desired, with the engine lathes we had to 
spare, and I decided to make it a six-operation job for 
the turret lathe. Two machines were used, and the 
result was very satisfactory. 

In Fig. 2 is shown the handle A gripped in the ordinary 
toggle chuck for the first operation—boring the hole at 
A—with an extended socket to clear the shank of the 
handle. One drill only was put through, as the condition 
of the hole was not important, the only necessity being 
that it should be fairly true. This operation was 
completed very quickly, and no difficulty was experienced 
regarding the balance of the piece 
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Fig. 3 shows the second operation. In turning handle 
A for this operation a piece of bar stock was turned, as 
shown at B, to act as a mandrel, the block C acting as 
a driver and a balancing piece combined. The mandrel 
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Two long taps were made, the fixture A having a cored 
hole, as shown at C, to give clearance for the taps. 

In carrying through these operations with two lathes, 
it was possible to vary the sequence of the operations, 
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DETAILS OF OPERATION IN MACHINING A BRAKE 
HANDLE TURRET LATHE 


was turned to a light push fit, so that the handles could 
be easily twisted off after turning. 

The third operation is shown in Fig. 4. 
the clearance hole C in the shank, which is gripped 
the toggle chuck, and presents no unusual features, the 
turret stop being set to give the required depth of hole. 

In Fig. 5 is the fourth operation, turning and thread- 
ing the shank. A piece of bar stock was turned a light 
push fit as shown, for a mandrel, and a driver B was used. 
The fine thread at D was 1%% in. in diameter, 12 threads, 
and required special dies. It was quite impossible to buy 
these and equally as difficult to attempt to make them 
for the present-day die head, which is of course one of 
the improvements. Fortunately I had a very old geometric 
die head long since laid away for a well-earned rest, which 
had been made before we knew as much about dies as 
we now know, and it was a simple matter to make a 
special set of dies in the toolroom to do the job. 

The fifth operation—turning and boring handle B—is 
shown in Fig. 6. For this operation a special fixture 
A was made. A pattern was made to suit the set of the 
handle, and a casting in gun metal was made from scrap 
cuttings from the shop. The handle is a snug fit in the 
fixture and is held in place by a slip plate (not shown) 
and setscrews in holes 8. 

The sixth and last operation—boring and tapping the 
square thread at £, as in the fifth operation—is shown in 
Fig. %. <A similar fixture A was made, a slip plate 
(not shown) securing the handle place for tapping. 


This bores 


one turret getting ahead with operations one and two, 
and the other taking up operations three and four. 

By putting this job on the turret lathes, we not only 
obtained good results as to output, but we also provided 
a very interesting change of work for the operators—a 
point that is very often overlooked, although it means 
more than is usually supposed when the day’s output is 
considered. 
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Correcting Imaccurate Spacing 
By Jacop KircHMER 


In making a piercing die in which the spacing of the 
holes required great accuracy, I found that the distance 
between A and B, Fig. 1, was out about 0.0002 in. 

In order to correct this inaccuracy in a simple way I 
made a broach, as shown in Fig. 2, 0.0002 in. larger than 
the size of the holes I had bored in the punch holder, 


on 
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CORRECTING INACCURATE SPACING 


I then set the broach in hole A so that by forcing it 
through in a small press it would bring the centers of 
holes A and B the required distance apart, which it did 
to my satisfaction. 
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lOoliday in 


By Joun H. 


March 2, 1916 








SYNOPSIS—Salt-water sailors are 
be without equal in the art of 
but their laurels are in danger when smali-shop 


supposed lo 
“spinning yarns,” 
men get together. This article recounts some con- 
versations whi h took place in Dave Hope's office 


onah oliday. 





Although it was a legal holiday, I took a chance at 
finding Dave Hope in his shop. Many shop men visit 


the plants on Sundays and holidays so they can look at all 


of the hard work lying about without having to dig in 
and do it. 


“missus” for the avoidance of a trip to church may explain 


This and the plausible excuse it offers to the 


inany nine and ten o'clock Sunday morning shop gather- 
ings, 

Clouds of smoke coming from the partly open door of 
Dave’s office made me think that something must be on 
fire. but it was only a combination of cigar clippings and 
Pittsburgh stogies. Dave himself was busily engaged in 
furnishing draft for a corncob pipe in which a charge of 
black clippings was being fried in its own juice. Sandy 
McPherson and Reddy Burke, dressed in their best, were 
at work on cigars so full of bends as to be beyond measur- 
ing except with a flexible rule. 

It is not customary among men of the type gathered 
here to be profuse in their greeting—in fact, it is a great 
compliment if the smoker momentarily removes his pipe 
or cigar. So I was well satisfied to take the chair indi- 
cated by Dave’s pipe stem and place my feet on the office 
table in the space made there for them. 

The silence was broken by Sandy, who sat facing the 


{ 


glass outer door. “Here comes the largest builder of 
steam engines in the state,” he remarked in an offhand 
way. 

SETTLING A STRIKE BY PsycioLoGy 

I wondered why such a prominent man was visiting 
Dave Hope’s small shop, but saw Sandy’s joke as the man 
entered. His amidships dimensions were so large that it 
looked as if he would stick in the doorway, but a skillful 
wiggle born of experience brought him safely through. 
He passed the vacant chair and seated himself on an 
unopened packing case, letting his weight come down 
vradually as a boy does when testing thin ice before ven- 
turing on it. 

“Thought I’d find you fellows here,” he remarked, after 
being introduced to me as Tom Dodge, foreman of the 
assembling department of the Apache Iron Works. 
“They won't let us fellows into the big shop on holidays 
except to work, and the wife’s relations are visitin’ us at 
the house, so I thought I'd come here for a little rest.” 

“Sort of locked out by both of your bosses—eh, Tom ?” 
queried Dave. 

“Say, speakin’ of lockouts,” remarked Tom; “did you 
hear how our foundry boss, Barney Olds, dodged a strike 
last week ?” 

No one present had heard, so Tom forthwith started 
to tell. 

“Laborers are scarce now—so many of ’em havin’ gone 
back to Italy to fight the Austrians. So when a guinea 
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a Small Shop 


"AN DEVENTER 


comes to the foundry yesterday Barney puts him to work 
at once, 
"Bout 
Parney an’ tells him that either the new guinea must go 
bad ¢ 
is suspected of stickin’ a 
time 


an hour later the molders’ committee waits on 


0! they will. It seems he’s a vg and has got into 


several stabbin’ and 


scrapes 


three-cornered file between a molder’s ribs 


bac k. 


+. ’ 
Barney savs, 


some 


“Ally 
a bee line for the cleanin’ shed to can him. 
him that the 


in’ out, which brings him onto the scene in three jumps 


vht, bovs: out he goes!’ and make: 
Five minutes 


afterward somebody tell vulneas are walk 


‘Hold on there! Where’re you goin’?’ he asks. One of 
the guineas who can speak English says: ‘Data man li 
belonga to da une; you canna heem, we queet. That 
puts Barney in bad for sure, because he can’t replac 


that bunch ina month. Hk 
end says: ‘All right, boys; 


rives a couple of qui k thinks 
vet back to work; that fellow 
can stay here as long as he wants to.’ 

“Barney goes back to his office an’ calls up the chiet 
of police. ‘Send a uniformed officer down right away,’ 
he says, ‘an’ tell him to come in the cleaning-shed door 
through to the 


and to walk office and ask me what's 
wanted!’ 

“Inside of ten minutes along comes the officer, lookin 
As soon as he sticks his red nose and brass 
the 
business engagement and goes out through the window 
tells him it’s a 


The cop goes back satisfied, the molders are 


fer trouble. 


buttons inside the door, new guinea remembers a 


“Barney gives the officer a cigar and 
false alarm. 
satisfied and the guineas are satisfied because their pal 
left of his own free will. Everybody’s happy, all because 
of diplomacy and skychology.” 


AND His Diamonp Founpry 


lloprr 


Tom Dodge, by relating this experience, had evidently 


DAVE 


started a train of recollections, for Dave Hlope took four 
or five quick pulls on his pipe, cleared his throat and 
addressed the members of the hol day club. 


“Speaking of foundries,” he remarked, “reminds me 
of one of my foolish adventures, the object of which was 
to get diamonds out of molding sand. I don’t blame you 


if you laugh,” said Dave, in answer to a chuckle from 
the fat foreman, “but remember that this happened a 
good many years ago. I had a little foundry and machin 
shop in Massachusetts in those days and did quite a bit 
of work for the textile plants. 

“A fellow walked into my place one morning who had 
didn’t 
inventor, or crazy enough for a perpetual-motion origi- 


} 
Mit 


me guessing. Ie look hungry enough for an 


mill man, o1 


for 


nator, or prosperous enough for a 
enough for an agent. I 
clergyman or a teacher, and came close to it at that, for 
his card read ‘James W. Hemphill, B.A., Professor of 
Geology, State Normal School. After I knew 
found that the letters B.A. after his name stood 
for ‘big appetite.’ 

“He wanted to talk to me privately, so I stepped out 
there not being room enough inside the 


put him down either a 


him a 


while I 


side with him 
piant for a private conversation. 
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“*Mr. Hope,’ he began, ‘I have a plan worked out to 
get diamonds out of your foundry.’ 

“T saw which way the wind blew and figured it was 
best to humor him. ‘If you can do that,’ I said, ‘you're a 
better planner than I am.’ 

“That fellow started in with a line of talk that was 
certainly convincing. He told me he had studied geology 
until he knew just how all the minerals of the earth had 
been made, and that diamonds were nothing more than 
bits of carbon like plain black coal that had been heated 
by vok anoes and then squeezed under enormous pressure 
in rock. I began to get interested at this and think there 
might be something in the scheme after all. ‘I can see 
where there is plenty of heat in the foundry,’ said I, ‘but 
doggone if I can see where the pressure is coming from.’ 

‘That’s the important part of my discovery, he said, 
‘and before I disclose it we must sign a partnership con- 
tract.’ 

“The contract. provided that he was to furnish the 
method of making diamonds out of graphite, and was to 
produce the real article inside of three weeks, during 
which time I was to pay him his board and lodging and 
advance him $10 a week. As soon as the process was 
successful 1 was to come across with $250, and after that 
it was to be share alike. 

“We didn’t want it noised around that we were oper- 
ating a diamond foundry, so all of our work was done at 
night. The prefessor took chunks of graphite as big 
as the end of your thumb and had me set up a number 
of 14-in. snap flasks, using a block about 3 in. each 
way for a pattern. He stuck a nail dipped in clay wash 
into the nowel of each mold and set a chunk of graphite 
on the head of each nail. The molds were left to be 
poured in the next day’s heat. The professor said that 
the melted iron would heat the graphite white hot and 
then the shrinkage of the iron in cooling would furnish 


the squeezing. 
The Art or MakiIne Diamonps IAs Its Dirricu.tries 


“Next night we took the blocks and sawed them nearly 
to the center and split them. There wasn't anything 
to be found in any of them except a little dirt and a 
blewhole. The professor scratched his head and_ said 
the graphite we had used wasn’t the right quality. 

“We tried lumps of coal the next night, but with no 
better results. Then I suggested that the center of the 
mold was the wrong place to get any squeeze—that iron 
always shrinks away from the center in a solid chunk 
and that we should not put the graphite in the center, 
but halfway between the center line and the edge. The 
professor agreed and I rammed up three molds, the pro- 
fessor sticking in the graphite chunks. 

“Next evening I was on hand ahead of the professor 
and decided not to wait for him. I split the first block, 
with the same result as the night before—nothing there 
except what remained of the nail, and a blowhole. 

“I got a surprise in the second block. When the pieces 
fell apart I could see a small dark object sticking out of 
one of them. My first thought was that it was the original 
piece of graphite, but it proved too hard for that, for I 
couldn’t touch it with a smooth file. 

“The professor arrived just as I was getting a chisel 
undercut finished around the thing to pry it out. He 
wasn’t half as excited as I. “Try it on the window glass,’ 
he said. It left a mark on the glass like a skate track. 
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“Come on, professor,’ I yelled, grabbing my hat, ‘I’m 
going to take this to Davis the jeweler and see what we’v« 
got.’ 

“Davis took the thing into his back room and came 
out after a few minutes. ‘Its a rough diamond, Mr. Hope.’ 
he said, handing it back. ‘Not much good for an orna- 
ment, as the color is poor, but all right for commercial 
use. It’s worth about $35, I should say.’ 

“It took a pretty big flask to hold $35 worth of cast 
iron. and if a 3-in. hole in the sand could turn out a dia- 
mond of that value, I saw where Dave Hope would 
become a millionaire very shortly. 

“The professor took the diamond to send it to the col- 
lege laboratory and have it analyzed so we could tell what 
to do to make the next ones whiter in color. Then I paid 
him his $250. 

“We waited anxiously to hear from the college before 
making any more diamonds. On the third day the pro- 
fessor thought it would be a good plan for him to go to 
the college and hurry the analysis along. I carried his 
erip to the station for him and bought his ticket, as he 
had no small bills where he could conveniently get at 
them. I guess that analysis must have been a hard one, 
for he hasn’t been back since!” 


Reppy Burke Ciears His Decks ror ACTION 


After finishing this bit of history Dave loaded up afresh 
with cigar clippings; Reddy Burke, on the other hand, 
was going through a process of unloading, part of which 
consisted in discarding the butt of his cigar, the other 
part in getting rid of a surplus of Navy Plug. 

“Shpakin’ of doiminds,” said Reddy, “remoinds me 
of what happened to a surveyor up in Maine. Worruk 
hein’? slack, he was kapin’ his hand in be drawin’a map 
of his back yarrud. He left the corruk out on his ink 
Lottle one noight whan the job was nearly complate, an’ 
a poor unforchunate fly fell into the bottle. Be good 
luck an’ parsivairance the insickt managed to crawell out 
again, restin’ his fate on terry-fimy wance more—or in 
other worruds on the map. Bein’ slightly intoxykated 
be the smell of the ink the poor crayther wandered zig- 
zag over the pahper, lavin’ mysterious tracks behind him. 
Whin he reached the lokashun of the auld apple tray his 
Lead began to clear a bit, so he buzzed the ink off of his 
wings an’ away he flew. 

“Next mornin’ whin the surveyor looked at his map 
he let out out a whoop that ye could hear fur a block. 
‘°Tis the spirrits have done it,’ says he, ‘an’ be the same 
token they’ve come to the pahrty that will apprayshiate 
it!’ With that he took a good squint at the big blot near 
the apple tray, so as to fix its lokashun in his head. 
grabbed a shovel and made for the shpot. He dug an’ dug 
until the sweat ran down his back an’ his hands was 
bhlistered. ‘Begorry,’ says he, ‘I wish the spirrits had done 
the job right, an’ wrote down the dipth as well as the 
locashun. Well, here goes another lick for luck,’ Savs 
he, an’ at that his shpade hit against somethin’ that 
had a ring to it. The shpade was too slow for him thin, 
so down on all fours he wint and clawed up the dirrt 
wid both hands. It wuz a shmall iron box ——” 

Reddy stopped abruptly, for his discarded cigar had 
set fire to the waste paper basket and there was a general 
rush to get to the door before the fat man could block 
the exit. Some day I mean to find out what was in that 
box. 
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Cone-Pulley Speed Table* 


In the accompanying table are shown ideal speeds ar 
ranged in geometric progression. They will be found 


useful inh designing Iachine tools or m similar worl 


However, as only a small part of the table will be used 
for this purpose in any one case, no doubt its greater 
usefulness will be in checking up old machine tools mack 
with odd gear-speed ratios. The geometric ratios con 
piled are from 1.10 to 1.60 inclusive; in the lower ratios 
each is applied to 40 speeds and in the higher up to a 
speed of about 1,200 r.p.m. 

The table is somewhat similar to one compiled by P 
V. Vernon and published on page 80 of the “Handbook 
for Machine Designers and Draftsmen,” by F. A. Halsey. 

The chief difference is that in this table the ratios ar 
expressed as multipliers, while in the former they ar 
given as percentages. The other difference is that thi 
speeds increase, reading down the column, instead of de 
crease. The arrangement given in the table shown here, 
it is believed, will be handier than the one referred to 

To use this table, proceed as follows: Find the desired 
ratio of the progression at the top of one of the columns. 
The numbers in this column are multipliers that, multi 
plied by the lowest speed in revolutions per minute, giv 
the other speeds of the series, the multiplier for th 
highest speed being the overall ratio of the set. 

More often the problem must be worked in the Oppo 


site direction, in which case divide the highest by thy 


lowest desired speed, thus finding the overall ratio of th 
set. In the left-hand column find the number of speed 
desired and follow its line to the right until the valu 
nearest the desired overall ratio is found. At the top ol 
this column will be found the ratio of the progression, the 
numbers in the columns forming, as before, multipliers 
that, multiplied by the lowest speed, give the other speeds 
of the set as accurately as is possible without smaller 
ratio increments, those given being small enough for all 
practical requirements. 

A column based on Mr. Barth’s ratio (¥ 2 = 1.189) 
is included. In this series each speed is exactly twic 
that of the fourth one above it This relation is most 
convenient, and the low value of the ratio of the pro 
gression permits close adjustment of the speed to the 
requirements. However, it introduces more speeds than 
many designers will admit. In such cases the modified 


ratio (VW 2 1.41), which is also included in the table, 
may be used if it not considered too large, though it 
should alwavs be so considered. It th s series each speed 


is twice that of the second one above it. 


Definite Boiling Points of Metals 
All metals have definite boiling points under atmos 


nherice pressure, lower boiling points at lower pressures, 


and can evaporate at any temperatures down even to thei! 
freezing points, if the pressure is sufficiently reduced, 
according to Prof. J. W. Richards. 

The metals will also vaporize at low temperatures in 
the presence of an indifferent gas, if the latter is renewed 
as fast as it becomes saturated with the vapor of the 
metal. It is even true that metals, like ice, have som 
vapor tension in the solid state, quite sufficient to caus 


their vaporization. especially in indifferent gas. 


*Copyright, Hill Publishing Co., 1916 
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Jigs for V-Motor Parts 


By Rospert Mawson 





SYNOPSIS—In this article are shown jigs used 
in machining some of the detail parts used on an 
S V-motor. When machining the intake manifold, 


V-blocks are used lo locate the casting in position, 





On page 19 was described the 8 V-motor manufac- 
tured by the Ferro Machine and Foundry Co., Cleveland, 
Ohio. Articles illustrating various jigs, fixtures and 
methods used in machining different parts used on this 


f <a) 

















motor appeared on pages 14, 98, 186 and 272. In this 
article other parts are discussed in a similar manner and 
the same high-grade small-tool construction will be 
observed. 

The operations on the oil-pump gear housing are 
milling, drilling and boring, the tools used being shown. 
It will be observed that on the tools employed for per- 
forming machining operations on the cylinder an index 
pin fitting into the correct location brings the surface 
to be machined into position. 














FIG. 8 











FIG. 10 


JIGS USED IN MACHINING DETAILS OF 8 V-MOTOR WITH WORK IN POSITION 


FIGS. 2 AND 2-A 
Operation—Milling manifold. The rough casting is located 
by V-blocks at each end and held by a strap at the lower end. 
Knurled-head screws are tightened against the upper end. 
Surfaces Machined—Joint surfaces on pipe, using a 4-in. 
mill at 75 r.p.m. with a feed of 0.083 in. per revolution. 
FIGS. 3 AND 3-A 
Operations—Drilling and counterboring gas and water inlet 
flanges in manifold. The casting is located by a V-block at 
each end and held down by two knob-operated screws. 
Holes Machined—Two 1,,-in. drilled and an annular recess 
counterbored 1})x2,, in. 
FIGS. 5 AND 5-A 
Operation—Milling gear housing. The rough casting is 
placed on four adjustable pins and held by the clamp A, 
Surface Machined—Milling joint surface, using a 6-in. mill 
at 62 r.p.m,. with a feed of 0.015 in. per revolution. 
FIGS. 6 AND 6-A 
Operation—Drilling gear housing. The milled casting is 
placed on hardened-steel blocks A and forced against the 
V-block B with the knob-headed screw C. The cover is then 
dropped down and held with the thumb-screw D. 
Holes Machined—Six jj-in. drilled. 
FIGS. 7 AND 7-A 
Operation—Boring gear housing. The milled and drilled 
casting is located on dowels that fit into drilled holes. The 


open-sided clamp A is tightened against the casting with a 
knob-headed screw. 

Holes Machined—Tools in the turret are fed through bush- 
ing B and the first hole bored, reamed and faced. The casting 
and fixture C are then slid to the second position, against a 
stop pin, and the second hole machined. 


FIGS. 8 AND 8-A 
Operation—Drilling bearing-cap bolt holes in cylinder, 
page — The casting is located by dowels in reamed holes. 
Four straps, as A, are then tightened to hold it in position. 
Holes Machined—Six j,-in. drilled, which are later tapped 
with %-in. U.S.S. threads. 
FIGS. 9 AND 9-A 
Operations—Milling head-joint surfaces on cylinder. The 
casting is placed on adjustable poppets A, and held with 
straps at each end. The adjustable poppets B are then tight- 
ened against the side to resist the cutting stresses. 
Surfaces Machined—Cylinder-head joints, using two 16-in 
cutters at 16 r.p.m., feed of 0.190 in. per revolution. 
FIGS. 10 AND 10-A 
Operations—Drilling and reaming valve holes in cylinder 
The casting is located by dowels in reamed holes and held 
by straps A. 
Holes Machined 





Sixteen 1"/,-in. dfilled and reamed 1% in. 


The jig is indexed on its axis, the positions obtained by the 
pin B. 
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Making Gear Racks from Pipe 
By J. A. DeTurK AND Gustav H. Rapesavan 


The method of gear-rack cutting explained herewith 
has produced parts used in special thermometer-plate 
engraving machinery with satisfaction in every respect. 
In the manufacture of these thermometer plates accuracy 
in all machined parts of the engraving machine is essential 
to produce the proper calibration of the scale. The gear 
racks perform important time operations in relation to 
other parts of the machine, and the machine is governed 
entirely by the forces acting through the racks. In 
choosing stock, steel pipe of extra-heavy strength, of a 
diameter not smaller than 12 in., is selected. The thick- 
ness is governed by the thickness of the finished rack, and 
extra-heavy strength pipe finishes nicely to 7g in. 
Standard thickness will finish to 4 in. 

The pipe is placed in the lathe by chucking one end 
and supporting the other py a tailstock pipe center. This 
method, however, allows it to be finished to within only 
2 or 3 in. of the chuck end. Probably a more efficient 


way would be to place it between pipe centers, the head- 





nT 


F 
ay 
- 
| 
| | 





UU 


FIGs. 1 TO 4. FIXTURES AND TOOLS FOR MAKING 
RACKS FROM PIPE 


stock center being the driver. This arrangement would 
permit the full length of the pipe to be machined. 
By referring to Fig. 1, it will be noticed that such a 
headstock center is made to screw on the nose of the lathe 
spindle, the pipe being adjusted concentric and driven 
by the setscrews £. 

In cutting the gear-tooth thread in the lathe it is neces- 
sary to cut the pitch of the thread equal to the desired 
pitch of rack. The threading tool is carefully ground to 
the finished form of the desired tooth. Two tools are used 
conforming with the shape of the tooth—one for rough- 
ing, the other a specially formed tool, Fig. 2, for the 
finishing and gaging cut. Referring to Fig. 2, the faces 
F act as a stop or depth gage, the depth of the tooth being 
accurately governed by the tool. To obtain the best 
results the finishing tool should not remove more than 
0.004 in. of stock. A good supply of soap water as a 
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lubricant gives a satisfactory finish. After the gear-tooth 
form of thread is cut on the pipe, it is clamped on the 
platen of the miller by two finger clamps, precaution being 
taken to protect the finish thread by placing cardboard 
strips between the platen and pipe before clamping the 
latter in place. The rack is sawed out jy in. wider than 
the finished rack, using a good stiff milling saw to give 
a straight cut. 

This method of clamping is used until about half of 
the stock is cut up in this manner. Then it becomes 
necessary to clamp the pipe on a special fixture consisting 
of a pipe of about the same outside diameter as the inside 
of the work. This special fixture may be clamped to the 
platen of a miller and the work held to it by means of 
two clamps, as shown by Fig. 3. 

After sawing up, a rack is unfinished on the bottom. 
Fig. 4 shows a clamping block, which after removing all 
burrs from the rack, is clamped by tightening the screws 
D. The rack so held is then faced down to thickness with 
a slab miller. It is next placed in the slot G, a liner 
of proper thickness placed between F and the rack, the 
setscrews D tightened and ;4 in. milled from one side. 
It is then changed to the opposite side and milled. 

Upon close inspection of the rack a small burr is found 
in the space of each tooth. This is easily removed by 
brushing the teeth with a small flexible wire brush. 

A rack produced by this method should never be coarser 
than 20 diametral pitch. 


Figuring Turning Speeds 
By Henry M. Woop 

A short-cut rule for quick mental calculation of turn- 
ing speeds on a lathe or boring mill is: Multiply one- 
half the revolutions (per minute) by half the diameter 
(in inches). Add 1 for every 25 in the product. The 
result is the cutting speed in feet per minute. 

Example: What is the cutting speed on a 1%-in. 
diameter at 400 revolutions per minute ? 

Solution: 200 ‘4 3 = 150; 150 — 25 = 6; 150 + 6 
= 156 ft. per min. 

Frequently the following statement of the same formula 
is more convenient, as it avoids dividing the diameter, 
which sometimes makes a troublesome fraction: Multi- 
ply one-quarter the revolutions (per minute) by the 
diameter (in inches). Add 1 for every 25 in the product. 
The result is the cutting speed in feet per minute. 

Example: What is the cutting speed on a 1%-in. 
diameter at 440 ft. per min. ? 

Solution: 110 & °/, = 124; 124 ~ 25 =5; 124 + 5 
= 129 ft. per min. 

To see how closely this “rule of thumb” formula 
approximates the theoretical formula in accuracy, reduce 
both to similar terms in the latter example: 

Practical formula: 4% & 440 & °/, XK 1'/o5, or 440 
(revolutions) X °/, (diameter) & 0.260, 

Theoretical formula: 3.1416 K 440 & °/, X& 7s, or 
440 (revolutions) K °/, (diameter) & 0.262. 

This comparison shows that, when both formulas are 
reduced to similar terms, the discrepancy between the 
“constants” is only the difference between 0.260 and 
0.262. This difference represents the amount of error, 
which is usually so much less than the error in roughly 
measuring the diameter or the revolutions per minute 
that it is entirely negligible. 
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How To Set Machine-Hour Rates 


By A. G. 
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Od 


SYNOPSIS 


used to set machine-hour rates in a shop depart- 


A Con plete outline of the 


ment having four subdivisions, occupying 83,000 
sq.ft. of floor area and having 61 machine tools. 
The dete rmined rate s for eae h mach ine are qt en. 
These range from £5.69 pe r hour for al y-fl. plane r 
to SO.04 per hour jor a 12-in. lathe. 





Every shop superintendent before hiring a machinist 
determines very carefully what rate he is willing to pay 
him. When purchasing a machine tool, does he inquire 
what its cost per hour will be? The tendency at the present 
and employ 


labor-saving machinery 


The ratio of hourly cost of operating 


time is to install 
unskilled labor. 
machinery to the workman’s wages is therefore increasing 
and is in most cases equal to and often two or three times 
the workmen’s hourly rate. To have the shop superin- 
tendent know the cost of operating each tool per hour is 
therefore fully as important as the question of wages. 

In addition to the workmen’s wages, every shop has 
the following expenses ° (1 ) Interest and depre lation on 
cost of buildings and accessories; (2) repairs and renew 
ils to existing equipment; (3) general operating expenses, 
including losses due to defective workmanship, design 
and material; (4) salaries of supervisors, engineering 
staff and clerks. 

These overhead charges must be 
A method frequently em 


included in the cost 
f any manufactured article. 
ployed is to determine from time to time the percentage 
which the total overhead charge bears to the cost of total 
actual or productive labor. ‘This ratio in large 
reaches from 100 to 200 per cent., or even more. 
total labor charge is then obtained by multiplying the 
actual labor cost by one, plus the per cent, to be added 


shops 


rm) 
he 
rit 


for the overhead charge. 

This is an easy way to take care of the overhead charge, 
but the — 
relative 
machines. 


inaccurate and does show the 
different 


is especially 


method is 
and sizes of 
true 


importance of 
This statement 


types 
where a 


great variety of materials is manufactured, in shops using 
a large number of different types and sizes of tools. 


Under such conditions the percentage obviously varies 
within wide limits for different kinds of work. 

A satisfactory method of distribution is to set off 
against each machine its proportion of the total overhead 
charges. The portion chargeable to ea h depends entire ly 
on local conditions, and thorough familiarity with the 
conditions is needed in order to apportion these charges 


In this way the relative importance of each 


equitably. 
machine is taken care of. 

In a shop where only one type of article is manufac- 
tured and the castings are passed from one machine 
directly to the next, a simple and logical plan is to divide 
the total overhead charge among the machines in propor- 
tion to the floor space charged to each. In the majority 
of shops, however, the above simple condition does not 
exist ; several sizes and kinds of articles are usually turned 


Tay r 


out, and various sizes and types of machines, differing 


*Engineer, Westinghouse Electric and Manufacturing Co., 


East 


Pittsburgh, Penn 


PorcKE* 


greatly in their operating characteristics, are employed 


In such cases not only must the tloor space be considered. 


but also the time each machine is actually in operation, 


the nature of the work and the amount ol supervision and 
attention needed. 


dill rent Classe s ol 


engineering 


Large shops handling materials are 


ous departments or 


in most cases divided into vai sections. 


and each section may be considered as smaller 


a separate 
The overhead charges against each department 


tools i 


factory. 


may thus be apportioned among its proportion 


to the floor space occupied, maK MY proper allowance lal 


sper ial local cond Tlohs, Or spa al Supervision or engeineet 


llere again is 


larity with both the engineer 


attention. red thorough famil 


ney requ 


and shop features of thi 
materials manufactured 


The following analysis outlines a method of determi 

















ing the hourly overhead charges per machine tool, which 
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FIG. 1. DEPRECIATION CURVE AT 10 PER CENT 
REDUCING BALANCI 
will be called the machine-hour rate Overhead charges 
can be vrouped in thre niin Classe ‘ | lows 
l. Charves Against thr lent re actors (i) Kixed 
charges; these include interest and depreciation, taxes 
and insurance on buildings, grounds and = accessories 
(b) Variable charges: these include repairs and renewals 


on buildings and accessories, omitting all charges which 


can be set off directly to a particular section of the 
factorv; charges against the storeroom and toolroom: 
defective design, material or workmanship: printing and 
stationery; lubricants and general manufacturing sup- 
plies. (c) Salaries (not chargeable to a definite section ) ; 
these include cost of superintendence (manager, superin- 
tendent, foreman): engineering and drawing: clerical 
fore cluding office be ind general laborers. 


Section of the Factory— 


(a) F an equitable portion of the 
total 


on auxiliary 


interest, and depreciation 
apparatus located in the section (except 
Variable these 


res as well as similar charges 


factory fixed charg 


machine tools). (b) charges: include a 


portion of the variable chat 
belonging to the section, such as repairs and renewals. 
storeroom and toolroom charges, defective design, material 
and workmanship, lubricants and manufacturing supplies. 
(c) the total salaries as 


Salaries, including a portion of 
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well as those belonging exclusively to the section ; that is, 
foremen, clerks, errand boys, laborers, cranemen, etc. 

3. Charges Against Each Machine Tool—(a) Por- 
tion of fixed charge; (b) portion of variable charge; (c) 
portion of salaries charge; (d) interest on cost of machine 
tool, fairly taken at 6 per cent.; (e) depreciation of value 
of tool (see following explanation) ; (f)cost of power to 
operate tool, including also lighting and crane service. 

A method frequently used in calculating the depre¢ la- 
tion in value of a machine tool is to allow 10 per cent. of 
a reducing balance; that is, 10 per cent. of the first cost 
the second year, and 10 per cent. of the second remainder 
the third year, etc. This method is based upon the fact 
that the apparatus actually decreases in value year by 
year. Allowance for depreciation in any given year can 
be made easily by the aid of the curve in Fig. 1. This 
curve gives the percentage of the first cost corresponding 
each year to 10 per cent. on the reduced balance. For 
example, the curve shows that the depreciation on a tool 
that has been in service five years will be 6.6 per cent. 
of the original cost. If this cost was $4,500, the allow- 
ance for depreciation during the sixth year according to 
the 10 per cent. reducing-balance method is $4,500 x 
0.066 =$297. Since this is 10 per cent. of the reduced 
cost, the value of the machine at the end of the fifth 
year is $2,970. 

Machine tools designed for special work will be discon- 
tinued after a comparatively limited period and therefore 
depreciate in value much more rapidly than is indicated 
by the foregoing method; a special allowance frequently 
made for such tools is known as utility depreciation. 

An example will follow showing how the machine-hour 
rates were determined in a section of a large manufac- 
turing organization, The total floor space of this section 
consisted of the following divisions: 

Per Cent. of 


Total 
Sq.Ft Floor Space 
Machine tool 35,900 13 
Assembling and winding 15,700 19 
Testing 15,700 19 
Assembled to ship 15,700 19 
100 


The 35,900 sq.ft. of floor space occupied by the 
machine-tool department was divided among the machines 
in the following manner: The actual floor space occupied 
by each machine tool was determined. This is given in 
Table 1, column 4. The sum of these actual floor spaces 
was 17,350 sq.ft. The remaining 18,550 sq.ft. was divided 
proportionately among the various machines. 

Suppose m equals the actual floor space occupied by a 
certain machine tool and M equals the sum of all actual 
floor spaces of all machines (in this case 17,350 sq.ft.) ; 
then the ratio of m to M is the percentage of the remain- 
ing floor space charged to the machine under consider- 
ation. This ratio is given im Table 1, column 5. 

Column 6 gives the supplementary floor space charged 
to each machine tool. This is obtained by taking. ani 
m of M percentage of the remaining 18,550 sq.ft. The 
total floor space charged to each machine tool is indicated 
This is the sum of the actual and the sup- 
The sum of all the total floor 


in column %. 


plementary floor spaces. 


spaces in this table is equal to the floor space of the 
machine-tool division, 35,900 sq.ft. 

The division made, as just explained, is based on the 
fact that the larger tools work upon larger castings, which 
occupy a greater amount of storage space while waiting 
to be machined. 
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The plan shown in Fig. 2 shows the location of all the 
machine tools. Each rectangle represents the tool thereon 
designated. The area of the rectangle is proportionate 
to the actual floor space occupied. The symbols in Table 
1, column 3, give the location of all the tools. The letters 
E and W refer to the east and west sides of the building. 
The numbers refer to the columns at the sides of the 
building. Thus vertical boring mill No. 2598 is located 
by W-9—column 9 on the west side of the building; 
planer No. 2314 is located at column 5 on the east side, 
designated by E#-5. 

The charges against the machine-tool department are 
divided follows: (1) Variable (2) fixed 
charges—-(a) salaries, (b) interest and depreciation on 
auxiliary apparatus; (3) interest and depreciation on 
machine tools; (4) cost of power; (5) shipping charge. 

Variable charges consist of the items given in Table 2. 


as charges ; 
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per cent. to machine tool and 50 per cent to assembling, 
none being charged to test. New and 
are charged entirely to assembling or winding. 


dies formers 
Repairs 
to tools are charged 90 per cent. to machine tool and 10 
per cent. to assembling and winding. 

All the charges in Table 2 
The number of working hours per year, based on 54 hours 
x 54 


‘ 


cover six months’ operation. 


per week, is 52 2,808 hours per year. From this 


table the variable charge per hour per square foot is 


derived as follows: 


Total variable charges (six months) $63,920 


Number of hours (six months) 1,404 
Number of square feet (machine-tool department) 35,900 
Charge per hour ($63,920 1,404) $45. 50 


Charge per hour per square foot ($45.50 35,900) $0 00127 


The variable charges are divided among the following 


items as indicated by the percentages : 


Per Cent 
The amount of each of these charges is given for the total Repairs and renewals to tools 26.0 
on ae rm. : . —_ : Nonproductive sections 20.0 
building. This value is divided among the machine-tool, Defective workmanship 140 
: . : ° Defective design » 2 
assembling and testing departments as indicated by the  Stores....... . i 
percentages next to the amount in dollars. cranes mater -E 
"hereve " reentace ¢ 22 9 is : > Repairs to electrical plant 3.0 
Wherever the percentage 43, 38 or 19 is used, the Repairs ee ed ae 2. 
division is made according to the percentage of total floor Patterns... 2.7 
. . ae Repairs and renewals to buildings, et 25 
space. Other percentages are used where this division Lost material. 06 
is not suitable. For example, patterns are charged 50 100.0 

TABLE 1. SUMMARY OF CHARGES INCLUDED IN MACHINE-HOUR RATES FOR THE VARIOUS MACHINE TOOLS* 
1 2 3 4 5 6 7 Ss 9 10 12 13 14 15 16 
Supple- Fixed Charges 
Actual Per mentary Total Interest and Machine Tool 
Tag Machine Floor Cent Floor Floor Variable Depreciation Depre- Total 
No Tool Location Space (M.) m: M Space Space Charges Salaries Aux. Apparatus Interest ciation Power Shipping Charge: 
4,008 42-in. VBM W-34 67 0.39 73 140 0.18 0.10 0 04 0 04 0.01 0 06 0.43 
1,415 48-in E-29 110 0.64 119 229 0.29 0.15 0.01 0.05 0.02 0.01 0.09 0.62 
3,001 60-in. E-30 124 0.72 133 256 0.33 0.17 0.01 0.07 0.06 0.01 0.10 0.75 
6,020 61-in W-17 144 0.83 155 299 0.38 0.20 0.01 0.06 0.09 0.01 0.12 0.87 
5,911 72-in. W-15 144 0.83 155 299 0.38 0.20 0.01 0.08 0.09 0.01 0.12 0.89 
930 76-in. E-29 224 1.30 242 466 0.59 0.31 0.02 0.08 0.04 0.01 0.19 1.24 
1,437 10-ft W-35 240 1.39 258 498 0.63 0.31 0.02 0.08 0.04 0.02 0.20 1.32 
802 12-ft W-33 240 1.39 258 498 0.63 0.33 0.02 0.13 0.07 0.02 0.20 1.40 
890 14-ft. W-18 363 2.10 390 753 0.96 0.49 0.03 0 20 0 07 0 02 0.30 2 07 
1,452 14-ft W-22 363 2.10 390 753 0.96 0.49 0.03 0.18 0.09 0 02 0.30 2 07 
2,598 16- to 24-ft. 764 4.40 817 1,581 2.01 1.04 0.06 0.23 0.17 0.03 0. 63 4.17 
3,031 16- to 24-ft. 805 4.66 865 1,670 2.12 1.10 0.06 0.37 0.30 0 03 0.67 4.65 
13 3-ft.,6 DR 60 0.35 65 125 0.16 0.08 0.005 0 002 0.01 0 05 0.31 
2.072 5-ft. RD 90 0.52 97 187 0.24 0.12 0.005 0 002 0.01 0.07 0.45 
2.871 5-ft. RD 112 0.65 121 233 0.30 0.15 0.01 0 02 0 02 0 01 0.09 0 60 
4,541 6-ft. RD 2% 138 0.80 149 287 0.36 0.19 0.01 0 02 0.03 0.01 0.12 0 74 
5,511 5-ft. RD e-1: 150 0.87 162 312 0.40 0.21 0.01 0.03 0.01 0 01 0.13 0 80 
5,603 5-ft. RD I= 3% 168 0.97 181 349 0.44 0.23 0.01 0.03 0.04 0 01 0.14 0.90 
5,713 Hor. DR E-17 200 1.16 216 416 0.53 0.27 0.01 0.08 0.13 0 01 0.17 1.20 
4,558 6-ft., 6-in. RD E-32 256 1.48 275 531 0 67 0.35 0.02 0.01 0.01 0 01 0 21 1.28 
2,317 6-ft., 6-in. RD E-13 285 1.65 306 591 0.75 0.39 0.02 0.08 0.06 0 01 0 24 1 55 
1,020 6-ft., 6-in. RD E-21 285 1.65 306 591 0.75 0.39 0.02 0 03 0 01 0.01 0 24 1.43 
795 6-ft., 6-in. RD E-22 285 1.65 306 91 0.75 0.39 0.02 0.03 0 02 0.01 0 24 1.48 
243 7-ft. RD W-24 287 1.66 310 97 0.76 0.39 0.02 0 07 0.04 0 O01 0 24 1.53 
3,554 HBM E-14 5A 0.31 58 112 0.14 0.07 0.06 0 05 0 O01 0 O04 0.37 
3,199 E-31 350 2.03 378 728 0.93 0.48 0.03 0.08 0 06 0 01 0 29 1 88 
928 E-15 570 3.30 615 1,185 1.50 0.78 0.04 0.15 0 07 0 01 0 48 3.03 
3,380 E-26 690 4.00 746 1,436 1.82 0.95 0 05 0 25 0 22 0 Ol 0 58 3 88 
797 W-25 720 4.17 776 1,496 1.90 0.99 0 05 0 21 0.11 0 01 0 60 3.87 
926 W-27 720 4.17 776 1,496 190 0.99 0.05 0.16 0.08 0.01 0 00 3.79 
2,802 Ww-5 900 5.20 970 1,870 2 38 1.23 0 07 0.46 0.36 0.01 0.75 5 26 
Lathes 
814 12-in. W-33 8 0 04 7 15 0 02 0.01 0 006 0 04 
1,219 11-in. W-33 12 0.07 13 25 0.03 0.02 0.01 0.06 
1,011 42-in. E-45 89 0.52 97 186 0.24 0.13 0.04 0 02 0.01 0 O08 0.52 
2,004 36-in. E-37 103 0 6 102 205 0.26 0.14 0 04 0 02 0 Ol 0 O08 0.55 
2,315 55-in. E-68 161 0.93 175 336 0.43 0.22 0.01 0.06 0.04 0 01 0.13 0.90 
791 60-in. E-41 196 1.13 211 407 0 52 0.27 0 01 0 06 0.03 0 01 0 16 1.06 
12 50-in. E-39 208 1.20 225 433 0 55 0.29 0.02 0.05 0.02 0.01 0.17 1.11 
6,052 60-in. E-41 208 1.20 225 433 0 55 0.29 0. 02 0 12 0. 0S 0.01 0.17 1.24 
2,316 60-in. E-66 282 1.63 305 586 0.75 0.39 0.02 0 O08 0 06 0 Ol 0.23 1.54 
927 122-in. E-63 618 3.58 667 1,285 1.63 0.84 0.04 0 39 0.16 0 02 0.49 3.57 
Planers 
4,165 36-in. W-35 180 1.00 195 375 0.48 0.25 0.01 0.02 0.02 0.01 0.15 0.94 
4,167 36-in. E-14 180 1.00 195 375 0.48 0.25 0.01 0 02 0 02 0.01 0.15 0.04 
3,393 48-in. E-23 215 1.25 233 448 0.57 0.30 0.02 0.06 0.03 0.01 0.18 1.17 
4,047 48-in. E-24 215 1.25 233 448 0.57 0.30 0 02 0.06 0.06 0.01 0.18 1.20 
4,048 458-in. E-24 215 1.25 233 445 0.57 0.30 0 02 0.06 0 06 0.01 0.18 1.20 
3,704 48-in. W-12 231 1.34 250 481 0 61 0 32 0 02 0 06 0.05 0.01 0.19 1.26 
1,030 56-in. Ww-10 252 1.46 272 p24 0.67 0.35 0.02 0 06 0.03 0.02 0.21 1.36 
2,314 7-ft E-5 385 2.23 415 800 1.02 0.53 0.03 0.11 0 08 0 02 0.32 2.11 
800 10-ft W-14 457 2.75 510 967 1.23 0 64 0.03 0.19 0.09 0.02 0.39 2.59 
929 130-in. E-17 980 5.69 1,060 2,040 2.59 1.35 0.07 0.15 0.07 0.03 0.82 5.08 
2,874 14-ft. W-7 1,025 5.94 1,110 2,135 2.71 1.42 0.08 0 34 0 26 0.03 0.85 5.69 
32 SLTR E-20 4: 0.25 47 90 11 0.06 0.04 0 02 0.01 0.04 0.28 
1,926 24-in. SHPR W-34 23 0.13 24 47 0.06 0.03 0.01 0.01 0.01 0.02 0.14 
5,014 SLMM E-16 200 1.16 216 416 0.53 0.27 0.01 0.11 0.05 0.01 0.17 1.15 
2,990 48-in. MM E-19 230 1.33 248 478 0 61 0.32 0.02 0.11 0 09 001 0.19 1.34 
2,158 DHMM F-27 126 0.73 136 262 0.33 0.17 0.01 0.03 0 02 0.01 0.10 0.67 
Portable w-19 

155 SLMM W-19 33 0.19 35 68 0.09 0 05 0 05 0 03 0 01 0.03 0.26 
3,527 SLMM w-19 37 0.21 39 76 0.10 0 05 0.05 0 04 0 01 0.03 0.28 
6,390 SLMM W-20 230 1.33 248 478 0.61 0.32 0 02 0.08 0.13 0.01 0.19 1.36 
1,566 SLTR W-19 300 1.74 324 624 0.80 0 41 0 02 0.10 0 05 0.01 0.25 1.64 

* Designation used for machine tools is as follows—VBM.., vertical boring mill; DR, drilling machine; RD, radial drilling machine; HBM, horizontal boring 


mill; SLTR, slotter; SLMM, slot-milling machine; DHMM, double-head milling machine 
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The variable charge per hour of a machine tool is 
obtained by multiplying $0.00127 by the total floor space 
of the machine in question. This value is given in Table 
1, column 8. 

Fixed charges are divided into two parts—(1) wages 
and salaries and (2) interest and depreciation on auxil- 
lary apparatus. 

TABLE 2. SUMMARY SHOWING DISTRIBUTION CF VARIABLE 
CHARGES 
Assembling 


Machine and 
Total Tool Winding Test 
Per Per Per 
Cent. Cent. Cent. 

Repairs and Renewals: 
Office buildings, factory, heaters 

and ventilators, sanitary 

slants, fire appliances, miscel- 

aneous apparatus, bench and 

shelving, fences, gates, guards, 

roadway and tracks, other.. $3,431$1,480 43 $1,300 38 $650 19 
Tools 18,489 16,640 90 1,849 10 
Electric plant aes 3,296 1,976 CO 330 10 990 30 
Mechanical plant.... 3,967 1,710 43 1,510 38 755 19 

Patterns 
New, repairs to, change in 3,498 1,749 50 1,749 50 
New dies and forms 143 ; 143 
Metals, polish and piate 83 83 
From nonproductive section. . 29,950 12,900 43 11,460 38 5,700 19 
Stores....... 8,890 4.890 55 4,000 5 
Defective design 18,200 7.850 43 6,900 38 3,450 19 
Defective material.. ; 6,140 3,380 55 2,760 45 
Defective workmanship. 16,270 8,950 55 7,320 45 
Lost material 80 45 55 35 45 


Undistributed freight and haul- 
age; demurrage; insurance; 
sick and injured employees; 
relief department; printing 
and stationery; lubricants; 
other manufacturing supplies; 
coke, gas, except plant; water, 
except power house use; un- 
distributed factory expense; 


miscellaneous travel expense 5,470 2,350 43 2.080 38 1,040 19 
Total 117,907 63,920 $1,459 12,585 
Shipping. . 47,054 20,200 43 17,900 38 8,950 19 


¢ 


Table 3 contains a summary of the salaries for six 
months’ operation, amounting to $33,032, from which 
the charge per hour per square foot is obtained as follows: 


Total salaries (six months)........ $33,032 
Number of hours.... ; 1,404 
Number of square feet................. a ; 35,900 
Charge per hour ($33,032 + 1,404)...... - $23.60 


Charge per hour per square foot ($23.60 + 35,900) $0 _ 00066 


This value multiplied by the total floor space per 
machine tool gives the charges listed under “Salaries.” 
Table 1, column 9, The salaries are divided as follows: 

Per Cent 


Foremen,....... 20.5 


Engineering........ ‘ 18.4 
Handling material... . aie 17.6 
Factory clerks..... 13.6 
Crane and elevator men 7.0 
Boiler and engine room 7.0 
Timekeepers. omnes 6.3 
Janitors and watchmen t.1 
Operating heads and superintendents. 3.0 
Inspection........ 2.5 

100.0 


Interest and depreciation on auxiliary apparatus 
include interest and depreciation on cranes, heating sys- 
tem, wiring, etc., listed in Table 4. The interest is taken 
at 6 per cent. and depreciation at 10 per cent. of a 
reducing balance, as explained previously. 

Since most of the apparatus has been installed from 
10 to 15 years, the depreciation will be from 3 to 4 per 
cent. on the original value (see the curve of Fig. 1); 
hence if we take 10 per cent of the original investment, 
we cover both interest and depreciation. The method 
of figuring the charge per hour per square foot for interest 
and depreciation is as follows: 


Total investment in auxiliary apparatus... . 7 aente ane $36,555 
10 per cent. of investment ($36,555) .. ca Anth we kereeN eal Geee ude 3,655 
PORE GF OUI BOF BON indi s ic cc taccsccvsccesen: ben kheens 2,808 
NN ER Pree ee 35,900 
Charge per hour ($3,655 + 2,808).... ‘i $1.30 
Charge per hour per square foot ($1.30 + 35,900)... - $0 000036 


This value multiplied by the total floor space is listed 
in Table 1, column 10. 
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Interest on a machine tool is taken at 6 per cent. The 
investment includes the cost of the machine and all 
accessories. Depreciation is taken at 10 per cent. of a 
reducing balance, as already explained. A method of 
keeping a record of the details of each machine tool will 
be outlined later. The power required to run each 
machine tool is based upon tests made with a recording 
meter on both motor-driven and _line-shaft-driven 
machines. An average kilowatt per hour consumption of 
power was determined. The charge per kilowatt hour 
was one cent. The cost of power is a small percentage of 
the other charges. Table 1, column 4, gives this charge. 
The: shipping charge is also a variable charge, given 
in Table 2, and is divided according to floor space. The 
charge per hour per square foot is figured out in the 


following manner: 


Total shipping charge (six months) re , $20,200 
Charge per hour ($20,200 + 1,404) . ee 14.40 
Charge per hour per square foot ($14.40 + 35,900) .. $0. 0004 


This charge multiplied by the total floor space of a 
machine tool is listed under “Shipping,” Table 1, col- 
umn 15, 

The charges have been separated, as explained, to show 
their relative importance. It is also possible to work out 
easily the total charges against any machine during any 
period of time by finding the charge per square foot per 
hour and multiplying this by the total floor space occupied 
by the machine in question. The following percentages 
show the relative importance of the charges given in 
Table 1: 


Hori- 
Vertical zontal 
Boring Drilling Boring Miscel- Port- 


Mills Machines Mills Lathes Planers laneous able 


Variable... is 45.5 48.7 417.0 46.0 48.0 44.5 44.5 
Salaries ave 25.0 27.3 26.3 25.9 27.0 26.0 24.5 
Shipping e6s <a 14.3 15.5 14.8 14.2 15.0 14.1 14.0 
Interest 7.6 a2 6.1 7.8 41.6 8.1 7.8 
Depreciation 5.2 3.0 4.2 4.0 3.32 5.2 7.0 
Auxiliary apparatus 1.4 1.2 1.3 1.1 1.4 1.0 2 
Power..... 1.0 1.0 0.3 1.0 0.8 1.1 ‘3 


100.0 100.0 100.0 100.0 100.0 100.0 100.0 


The total charge against the machine-tool department 
per hour is $96.06, 

For convenience and ready reference the following 
record kept for each machine tool has been found con- 
venient: 


Type of tool—Niles vertical boring mill N-1415. 

I< cation—E-29. 

Size—60 in. 

Date installed— 1900. 

Floor space—Occupied by tool, 110 sq.ft.; supplemental space, 119 sq.ft.; 
total chargeable to tool, 229 sq.ft. 

6. Cost of tcol—$2,100. 

Cost of accessories—foundation, $175; motor; control; attachments, $179; 
line shaft, $88. 

Ss Motor, horsepo wer. 

9 Average load—1 kw. per hour. 

10. Hourly charges—variable charges, 29c.; shipping charges, 9c.; fixed charges, 
salaries, 15c.; auxiliary apparatus, lc.; interest on tool, 5c.; depreciation 
on tool, 2c.; power, le.; total, 62c. 


ok Che 


_ 


Just as the charges have been divided in the machine- 
tool department among the various tools, the charges in 
the assembly section can be divided among the various 
workmen employed in this department. If one does 
benchwork, the space occupied by his bench is directly 
chargeable to him; if he does laying-out work on a surface 
plate, the space occupied by the surface plate is directly 
chargeable to him. A gang working on a bedplate assem- 
bling large machinery should be charged with the space 
occupied by the bedplate. The basis of obtaining these 
charges can be obtained from the charge per hour per 
square foot. These charges are as follows for the assembly 
and winding department adjoining the machine-tool de- 
partment previously discussed: (1) Variable charges ; 
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(2) salaries; (3) shipping; (4) interest and deprecia- 
tion on auxiliary apparatus. 


TABLE 3. SUMMARY OF NONPRODUCTIVE WAGES AND SALARIES 


Assembling 
Machine and 
Total Tool Ww inding Test 
Per Per Per 
Cent Cent Cent 


Wages: 
Time keepers. wee 
Manager works, office clerks, 
factory clerks, errand boys 10,520 4,520 43 4,000 38 $2,000 19 
General foreman, assistant fore- 


$3,222$1,777 55 $1,445 45 


man, foremen. . . 12,400 6,800 55 5,600 45 
Fire brigade. ; 43 19 43 15 38 8 19 
Watchmen, janitors, porters. .. 3,236 1,390 43 1,230 38 616 19 
Crane and elevator men and 

heaters...... 5,450 2,340 43 2,070 38 1,040 19 
Inspection and test........ 3,615 904 25 904 25 1.808 50 
Tool, mold, die and pattern 

rooms...... 29 17 55 12 45 
Handling material in factory 

not otherwise specified 13,610 5,850 43 5,170 38 2.580 19 
Superintendent salarics 1805 905 5O 720 40 Iso) (10 
Drafting selaries and expenses, 

engineering salaries and ex- 

penses 14,330 6,150 43 5,450 38 2.730 19 
Boiler and engine-room, wages 5,900 2,360 40 1,180 20 2,360 40 

ae 74,160 33,032 27,796 13,322 


These items are similar to those given under the 
machine-tool section and are also listed in Table 2. The 


charge per hour is found in a like manner, as follows: 


Variable charges (six months) $41,459 
Salaries ee 27,796 
0 ee 17,900 

Total.. $87,155 
Number of hours (6 months) i 1,404 
Charge per hour ($87,155 + 1,404) $62 


For auxiliary apparatus (see Table 4) the charges are 
found as here shown: 


Investment. ... ; $53,072 
10 per cent. of investment (interest and depreciation) j 5,307 
Hours per year. on 2,808 
Charge per hour ($5,307 + 2,808) ; , : 1.79 
Total charge per hour cee 63.90 
Charge per hour per square foot ($63.90 + 15,700)... es $0 004 
Square feet of floor space... .. , ‘ 31,400 


The assembly section should be divided among the 
various workmen or gangs just as the machine-tool depart- 
ment was divided among the various tools. Both the 
space actually required by the workman to do his work 
and his share of space required for storage, aisles, etc., 
should be charged to him as supplemental floor space, 


TABLE 4. CHARGES FOR AUXILIARY APPARATUS 


Portion of power-house cost $19,000 
Fans and heating 7,085 
Electric wiring... : ; 7,200 
Lamps: Arc....... i 750 
Incandescent. ... . pen 250 
ere ‘ ve 40,888 
Total.. aoe iwsabdee bs tetesceecsendeesns $76,073 
Divided as follows: 
Machine tool......... - : $32,600 
Assembly....... ‘ 28,900 
Test... 14,500 
Charges Against Machine-Tool Division 
Portion of total ne + $32,600 
Dividing tables. .. ; 2,283 
Grinders........ chs 500 
Miscellaneous. .. . 1,172 
Total.... ee $36,555 
Charges Against Assembly Division: 
Portion of total. $28,900 
Jib cranes. . 2,187 
Dividing tables. . 2,283 
Grinders. . 500 
Testing devices 700 
Hydraulic press 8,700 
Scales... .. =76 
Surface plates. 6,960 
Miscellaneous 2,266 
Total $53,072 


as was done in dividing total space among the various 
tools in the previous discussion. Thus if a winder 
requires a space 10x10 ft., or 100 sq.ft., to do his work, 
and supplemental space chargeable to him is 75 sq.ft., the 
hourly charge to be added to his wages will be $0.002 « 
175 = $0.35. A gang assembling large machinery, or a 
bedplate 25x50 ft., or 1,250 sq.ft. and chargeable with 
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1,000 sq.ft. supplemental space should be charged $0,002 
xX 2,250 = $4.50 per hour. 

The testing department can be divided into sections 
laid out for testing various types of machines. Space 
can be definitely allotted to each individual section, as 
was done in subdividing space among the various machine 
tools. As before, the total charge consists of the following 
variable, shipping and salary charges divided per square 
foot of floor space, in addition to the interest and depreci- 
ation on the cost of testing equipment installed for each 
individual section : 


Variable charges (six months) $12,585 
Shipping charges 8.050 
Salaries. ; 13,322 
Total $34,857 
Number of hours (six months) 1404 
Charge per hour ($34,857 1,404) $24 S80 
Auxiliary apparatus 
Investment (see Table 4) 14,500 
10 per cent. of investment (interest and depreciation . 140 
Charge per hour ($1,450 ~ SON) $0 52 
Tetal charge per hour $25 32 
Total floor apace 15,700 
Charge per hour per square foot of floor space $0) OO168 


The charge against a testing section occupying a space 
30x60 ft. and charged with a supplemental space of 2,000 
sq.ft., or a total of 3.800 sq.ft., will be $0.0016 & 3,800 

$6.10 per hour for the total charges. If investment 
in testing equipment is $2,500, interest and depreciation 
will be at 10 per cent., $250 per year, or $250 —- 2,808 
= $0.089. Average power required for testing is 5 kw. 
per hour, so the cost of power Is $0.05 per hour. The 
total charge against this individual testing section is 
therefore $6.10 + $0.089 + $0.05 = $6.24 per hour, 
outside of the wages of those conducting the test. 

The previous analysis shows how the charges against 
the different departments of a large manufacturing 
organization can be divided among the various machine 
tools as machine-hour rates or among the various work- 
men in an assembly or testing section. In addition to 
giving accurate costs, figures of this kind are extremely 
valuable to the shop superintendent, since they show 
what each element of his organization is costing him per 
hour. They show in dollars and cents what even a small 
delay to any one man means, show where efficiency of 
operation is mostly needed to avoid greatest loss by delays, 
and show the great importance of economy in space, 

In deciding whether or not certain tools shall be made 
to reduce the setting-up time on machine tools, or whether 
tools shall be made to facilitate and reduce assembly time, 
the hourly rates as here figured will be the determining 
factor. 


Over-Safetyized Machines 
By H. B. MceDernip 

“Safety First” has become a national slogan, but like 
many other reforms, initiated because of a real need for 
a change for the better and so taken up in a wave of 
popularity, the movement is in danger of going too far 
and so perhaps defeating its legitimate object. It seems 
to have become a habit to see how much can be put upon 
a machine in the way of devices to protect the operator 
from the results of his own gross carelessness, in some in- 
stances ; and too often the safeguards (?) serve no real 
purpose, but are instead a menace to the man running the 
machine. 

An instance of this sort was noticed recently in a small 
machine shop and power plant in an oil-storage yard. 
The piace contained two high-speed vertical engines each 
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direct connected to a generator of about 25 kw., a small 
unit, familiar to everyone nowadays. These engines had 
previously been amply protected by a heavy pipe rail- 
ing around the moving parts. There were also a pipe 
machine and a drill press of a standard type; another 
small engine belted to an overhead line shaft, for driving 
the last two machines, completed the equipment. 

It was said that a state factory inspector’s visit caused 
the changes; if so, he ought to be ashamed of himself, 
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or the state which demanded such provisions. The en- 
vines, already protected by a railing so designed that a 
careless man could not injure himself, were further cov- 
ered by a netting made of 14-in. wire, with a mesh about 
| in. square, to such an extent that a man intentionally 
seeking to injure himself could not get near the moving 
parts. The belts of the pipe machine were thoroughly 
covered with similar cages of like netting, but it remained 
for the drilling machine to take the prize. Its belts 
were covered, as shown by the illustration, in a manner 
that was foolhardy dangerous. 

The cone-pulley belt was a 3-in. double-ply belt, diffi- 
cult at best to throw off the pulleys while not running, 
as any mechanic knows. Yet a cage had been built cov- 
ering the full length along the shafts of the pulleys, as 
least 7 ft. high and clearing the large diameters by less 
than 2 in. No opening had been left anywhere on three 
sides, the frame was solid and bolted to the floor, making 
the changing of the belt a very difficult operation when 
not running, and several times more dangerous when 
running, than ever before. Just enough opening had been 
left on the side toward the table to encourage a reckless 
man to try to change the belt while running. The whole 
device was merely a trap to a man of ordinary ability, 
and a valid excuse for quantities of lost time to a timid 
or lazy operator. 

It would seem that there ought to be a quick-acting 
remedy for such cases. If state laws are responsible, 
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they should be repealed or modified till a better condi- 
tion can be secured. If the personal equation of the 
state’s inspection is responsible, then care should be used 
to secure sensible and experienced men. If the condition 
is the result of a safety-first fad by some company officer, 
the case is even worse, because the cure is harder to find. 

Whatever the cause, it should be removed and methods 
adopted which make for real safety for an ordinarily 
careful and skillful man, instead of those which make a 
machine safe in the hands of a recklessly ignorant or 
otherwise unreliable man. 


Saving Costs in Shearing and 
Punching Flat Bars 


By A. PATTrEerson 
I recently had occasion to be in a shop cutting flat 
bars into short lengths and trimming the ends in the 
shearing side of a punch and shearing machine. The 
ends were finally ground circular in shape on a grinding 
machine, The cost involved was $2.86 per 100. The 
material was 214x1% flat mild steel. 
To reduce the cost, I had a punch and die made with 
a bolster to fit the punching side of the machine. The 
illustration gives an idea of the arrangement. 
A gage was afterward attached to the bolster so that 
the bar could be cut accurately into lengths without 
Machined and clearance allowed above 
cutting edge. Depth fo suit stroke of machine 


Clearance Hole 
for Punchings 


< 


Bolting- down 
~—_Hole 










Setscrew fo 





secure die 
— ma 
mi! {| » aa 
< ea pe ONE 
fis 
Slight clearance’ ~ 
in hole allowed ' 
below cutting edge. ~~ 





Size of hole af cutting 
edge to bey larger than as guide for ma- 


—— . punch terial being cut 
SS ¢ a. “Sees ~ 
K Pats b) ma |S a a 
Previous Method of PUNCHING Cut,with Punch 
Cutting in Sheaving Side and Die;no Grinding 
of Machine:Grinding necessary necessary 


SAVING COSTS IN SHEARING AND PUNCHING 


marking off. The ends were nicely rounded off when cut 
and required no dressing. The price of the job was 
reduced to 12c. per 100, a saving of 2.74 per 100. 

The die was recessed to the depth and width of the 
flat bar to insure the material being fed square into the 
machine. The punch was made wider than the material, 
as it was feared that the corners at the extreme points of 
the radius would be difficult to temper and likely to chip 
and break. 

The recess in the bottom of the bolster was to permit 
raking out the punchings; but the machine the bolster 
was used on, the hole for the punchings was large enough 
to allow the 214-in. section to pass through. 

As a large number of this article is made in the course 
of a vear, the tool has been a profitable one. A number of 
dies similar to the one shown have been made from old 
shear blades for square punches, as I find the square- 
section die shows no tendency to break, whereas the round 
dies usually supplied with punching machines break very 
frequently. 


RT sae even. 








ewe se TST 


ee ee eee 


a 














ee ee ee 





March 2, 1916 AMERICAN 


MACHINIST 373 


Alignment Charts for Design of 
Flat Plates--] 


By Axet K. PEDERSEN 





SYNOPSIS—A series of nine charts simplifying 
the usually complex problem of the design of flat 
plates. Seven take up common Cases of circular, 
elliptical, square and rectangular plates for dif- 
ferent conditions of loading and supporting, An- 
other covers the ideal case of a stayed surface, 
and the last a surface stayed according to the rec- 
ommendation of the A. S. M. E. boiler code. 





The application of mathematical analysis in develop- 
ing the theory of flat plates forms one of the most in- 
teresting chapters in the history of the theory of elas- 
ticity. From a mathematical point of view, the results 
obtained are quite satisfactory; the hypothesis adopted 
for developing the theory, however, circumscribes the 
problem too closely, not taking into account all the fac- 
tors which, from a practical point of view, enter into the 
subject. Also the application of the mathematical theory 
results in formulas far too complicated for practical use. 

The state of stress of a flat plate is a very complicated 
one, and in order to obtain practical formulas in close 
agreement with experiments the method of research seems 
to be the only one possible. The experiments conducted 
by Professor Bach continuously over a long period of 
years form the fundamentals upon which the practical 
design of flat plates confidently may be based. All the 
experiments conclusively prove that the strength of a 
flat plate is directly proportional to the square of the 
thickness of the plate and a more or less complex fune- 
tion of the other dimensions of the plate. Certain co- 
efficients introduced bring the formulas in accordance 
with the experimental data. 

In the American Machinist, Vol. 43, page 21, in my 
article “The Graphical Design of Shear and Press 
Frames,” the different behavior of ductile and brittle 
materials relative to Hooke’s law—the law of propor- 
tionality between stresses and strains—was discussed. 
While the bending stress for a plate made of steel may 
be definitely determined at any load, the bending stress 
for cast-iron plates is an apparent one only, and the factor 
of safety in this case must be determined by taking the 
dimensions of the section into account, the ultimate bend- 
ing stress not being a constant figure but depending upon 
the dimensions of the section. 

For detailed information the article in the American 
Machinist on the design of shear and press frames is 
referred to, the relation, experimentally determined, be- 
tween the apparent ultimate strength and the tensile 
strength of the material only being given here in the 
following formula: 

— 
~ \ E, - 


Sy = Apparent ultimate bending stress in pounds 
per square inch; 

S; = Tensile strength of the cast iron in pounds per 
square inch ; 


FE, = Distance in inches from the “neutral axis,” or 
center of gravity of the whole section, to 
the extreme fibers in tension: 

E, Distance in inches from the neutral axis to the 
center of gravity of that portion of the sec- 
tion which is located between the neutral axis 
and the extreme fibers in tension. 

In the case of flat plates 
E. i, E, 


Introducing this value in the formula, we obtain 
or 


The experimental coeflicients vary according to the ma 
terial used. It is interesting to observe that in each case 
the ratio of the experimental coefficients for cast iron 
to that of steel is approximately 1.41. If therefore in 
all cases for cast iron the ultimate tensile strength in- 
stead of the ultimate bending strength is used, the same 
formulas may be employed both for steel and for cast 
iron, because the ultimate bending stress is reduced in 
the same ratio as the coefficient is reduced. 

The method of support is of great importance when 
calculating the strength of flat plates; in each case the 
conditions of support must be carefully analyzed, and 
the result obtained by assuming ideal conditions relative 
to support must be accordingly modified. 

The charts accompanying this article cover all the im 
portant cases likely to be met with in practice, Kight 
practical Cases and one ideal case are covered by the 
charts: Chart 1, elliptical plate, uniformly loaded, sup 
ported or fixed; Chart 2, elliptical plate, concentrated 
load W at the center, plate supported at edge: Chart 3, 
circular plate, total load W uniformly distributed on ci 
cular area of diameter D), plate supported at edge; Chart 
1, rectangular plate, uniformly loaded, supported or 
fixed; Chart 5, rectangular plate, uniformly loaded, fixed 
along edges A and supported along edges B; Chart 6, 
rectangualr plate, concentrated load W at center, plate 
supported at edge; Chart 7, square plate, uniformly load 
ed, plate supported at four corners; Chart 8, flat stayed 
surface, uniformly loaded, ideal case; Chart 9, flat stayed 
surface, uniformly loaded, according to recommenda- 
tion of the A. S. M. E. Boiler Code Committee. 

As to Chart 9, it is interesting to compare the results 
obtained from this chart with the results obtained from 
Chart 8, which gives the ideal case of a flat stayed sur 
face. The influence of the circumstances in regard to 
the method in which the stays are fitted to the plates Is 
evident. 

The formulas for developing Charts 1 to 8 are of the 
general form 


where 
P = Load in pounds per square inch; 
T = Thickness of the plate in inches ; 
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Explanation. This chart connects five variables and may scale representing the width of the plate and note the intersection of this 
| Se used in various ways. Any three scales or axes whenused Jine on the Mg axis. Through this poirrtt tracea line from the poirt on 
together must have consecutive subscripts. The method of the Mg scale representing the proper ratio K to the My scale. At the point 
using the chart to determine the thickness of the plate is as of intersection on the My scale read the required thickness of the plate 
Yollows: From the point on the M,; scale representing the urit The exarmple indicated on the key diagram has giver: A-10," B=L/,’ P=2000%b. 
pressure, trace to the point on the Meg scale representing the per sq.in, material cast iron of uitimate strength of 290001 per sq.in factor 
allowable unit stress and note the intersection of the line $0 of safety is 5. The plate is fixed along the edges. The allowable stress /s 20gb0 - 
traced on the My axis. Connect this intersection with the point on the Mi, 40001 per sg in. The ratio K=§ -09. Solving on the chart as indicated above 
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ALIGNMENT CHART FOR DESIGN OF FLAT ELLIPTICAL PLATES, UNIFORMLY LOADED AND EITHER 
SUPPORTED OR FIXED AT THE EDGE—BY AXEL K. PEDERSEN 


CHART 1. 
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CHART 2. ALIGNMENT CHART FOR DESIGN OF FLAT ELLIPTICAL PLATES SUPPORTED AT THE EDGE AND 
LOADED WITH A CONCENTRATED 
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CHART 3. 


ALIGNMENT CHART FOR DESIGN OF FLAT CIRCULAR PLATE SUPPORTED 
LOAD UNIFORMLY DISTRIBUTED ON A CONCENTRIC, CIRCULAR AREA—BY AXEL K. 
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used in various ways. Any three scales or axes when used together 
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Solving on the chart as indicated above gives the thickness of the plateT,as205" 
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F Function of the dimensions of the plate and 
can be determined as a function of the 


ratio A; 


K Ratio between certain dimensions of the plate 
as explained on the charts in each case ; 
(’ = Experimentally determined coefficients ; 
SN Allowable stress in pounds per square iach. 
The factor of safety is determined for steel as follows: 
» 
S 
and for cast iron 
St 
f= ¥ 


Se is the elastic limit of steel, and S; the ultimate ten- 
sile strength of cast iron in accordance with the fact that 
for brittle materials the factor of safety must be deter 
mined by taking the ultimate strength into account. 

The formula for developing Chart 9 is as follows: 


M (7T'+ 1)? 


ina A? 6 
where 
T = Thickness of the plate in sixteenths of an inch; 
A Pitch of the stays, in inches ; 
M Constant according to circumstances as given 


in instructions for using M, axis on Chart 9; 
P = Working pressure in pounds per square inch. 

The procedure is rendered very easy by numbering the 
various scales consecutively M,, M,, M,, ete., straight 
lines being drawn from proper points between two con 
secutive scales locating a point on the third consecutive 
scale or axis, which then again is used in connection with 
the two next consecutive scales. It will be noticed that 
the charts may be used in various ways according to 
data given; care, however, must be taken always to use 
any three sets of scales simultaneously, only if they bear 
consecutive numbers. 

Several of the charts contain a double scale for the 
ratio K, which must be used in accordance with the con 
ditions as to support, as especially noted in each case on 
the charts. 

(T’o be continued) 


Reducing Cost of Chain 
By Dan Patcu 

Back in 1909, when the estimating division was formed 
at the Boston Navy Yard, one of the first things noticed 
was the extremely high prices at which standard stud 
link chain cables were issued to the ships. An inves- 
tigation was made of the three subdivisions of cost 
namely, material, labor and overhead—and the curves 
of Fig. 1 were plotted. The thing which first caught 
the eye was the high cost of the material entering into 
the manufacture of the chain. 

On looking into this it was found that the Navy Yard 
was buying the best of iron in sizes other than that for 
the chain wanted, blooming these bars and rerolling in 
a not too modern rolling plant and charging all this 
labor and expense to the material cost. When this pra 
tice was objected to, the estimating division was informed 
that this treatment was necessary to get the “superior 


quality” of Government-made cables. This sounded like 


the reason for soap floating given by a guide when he 





MACHINIST 379 


was showing a party through a big soap works: “It 
floats, madam, because of its superior quality.” 

At the time there was no answer to this statement, 
but a little later a neighboring shipyard received pet 
mission to have a chain cable which was to be installed 


in a recently completed merchant vessel tested in our 
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FIG. 1 TOTAL AND MATERIAL COST OF STUD-LINK 
CHAIN PRIOR TO 1909 
pit. A representative of the estimating division was 


detailed to be present at the test and found that the re 
sults were very close to those of our “superior-quality” 
chain. 

To make a long story short, in spite of opposition, 
officers having the efficiency of the service at heart finally 
abolished the rolling mill and eliminated one unneces 
sary operation in the manufacture of the chain. 

The next item in the chain cost which was noted was 
These studs were shaped 
somewhat as in Fig. The dot 
and-dash lines indicate the location of the link with re 


the manufacture of the studs. 
2 and were drop forged. 


gard to the studs. After leaving the drop-forge shop 
the studs were sent to a machine shop in another build 


ing, where they were first planed, set up in gangs and 
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FIG. 2. DETAIL OF A STUD FOR STUD-LINK CHAIN 
then milled in a miller with a revolving table, on which 
they were so dogged as to give the proper longitudinal 
radius for the particular chain with which they were 


destined to be usec. After the machining process Was 
completed they were sent to a third building to be put 


into the chain. 
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FIG. 3. ANALYSIS OF STUD-LINK CHAIN COST PER 
FATHOM PRIOR TO 1909 


It was suggested that the studs be drop-forged on 
edge, so that the draft of the die would give the proper 
radius. The objections raised to this were that the dies 
would be apt to crack on account of the fine corners 
and that the letters “U S” and “B” would not appear 
on the sides of the link. The first objection was be- 
lieved to be overestimated and the second groundless, 
as the “U S” and “B” could just as well come on the 
edges as on the sides. The stunt was tried on one of 
the smaller sizes. It worked all right, so that this 
method was extended to the other sizes, eliminating a 
process which, though a delight to the eye and appar- 
ently very efficiently carried on due to the gang set- 
up, was nevertheless unnecessary. 

Along with this reduction in the number of operations 
was an increase in output due to a study of rest and work 
periods and shop methods which reduced the direct-labor 
cost on the making operation, 

The costs are shown graphically analyzed in Figs. 3 
and 4, Approximately the material had advanced about 
t per cent. of its value, or about 1 per cent. on the 
cost of chain. The labor costs, direct and indirect, had 
been reduced 40 per cent. by the elimination of pro- 
cesses and 13 per eent. by increased output, These per- 
centages are based on labor costs of 27 per cent. and 9 
per cent, respectively on the total costs of the chain. 
This reduction in costs brought work to the yard which 
undoubtedly would otherwise have gone to outside plants 
or abroad—namely, the manufacture of the fender chains 
for the Panama Canal. 
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FIG. 4. ANALYSIS OF STUD-LINK CHAIN COST PER 
FATHOM, 1912 
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The credit for these changes is largely due to the 
younger officers of the Construction Corps, who have re- 
ceived special technical training. Such industrial officers 
should serve long terms without change of yard in order 
that they may formulate and build up a managing policy. 
On the contrary, they are constantly shifted, and political 
interference from without and friction within the service 
make their lives anything but pleasant. It will be sur- 
prising if there are not many resignations from the 
Construction Corps to take up more congenial positions 
in civil life. 


yz 


Turning Bases of Shells and 
Riveting Base Plates 


The illustration shows a method (employed in one of 
the Canadian shell shops where 4.5-in. high-explosive 
shells are manufactured) of riveting in the base plates 
of the shells at the same time that a cut is being run 
across the base of the shell. An ordinary air hammer A 
is used to close the metal around the base plate, which is 
of the threaded type. 

The wooden blocking B on the carriage is of such 
height that the air hammer can be rested on it, the clamp 
C acting as a pivot. The threaded type of base plate is 





RIVETING AND TURNING BASE PLATES 


of a thickness that makes it project beyond the surface 
of the base of the shell. While the tool in the tool post 
D, at the back of the lathe, is facing off the extra metal 
on the base plate, the air hammer at the front rivets the 
base plate in. 

This method of doing the job combines what would 
otherwise be two distinct operations. Running the two 
concurrently saves considerable time. 

While on the subject of base-plate riveting, it may be 
mentioned that in another works, where they are making 
18-pounder high-explosive shells with the new type of 
riveted base plate, an ordinary air hammer closes the base 
of the shell over on to the base plate in 144 min. from floor 
to floor. 

The outfit used consists of a 12x12 timber set, end up, 
in the concrete floor. It is of such height as to be con- 
venient for the operator holding and operating the ham- 
mer. The end of the timber has a hole in it large enough 
to take the shell and deep enough to allow the shell to go 
down about three-fourths of its length. A steel ring fits 
over the base end of the shell, to act as a guide for the 
riveting tool in the air hammer. 
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Irregular Grinding Jobs 


There are four factors to be considered in “getting by” 
on operations of the irregular type, where there is no 
machine or jig well suited for the work. These factors 
are, first, the piece itself; second, the machine that is to 
handle the work; third, a good supply of ingenuity; and, 
fourth and by no means least, a man with an appetite for 
the irregular job—an “optimo-mechanic.” 

Mr. Van Deventer in his recent eulogy of the drill press 
as a multum in parvo machine for general shop work took 
a shy at the drafting-room force and suggested the use 
of a mallet as a useful antidote for a certain obstinacy 
peculiar to the profession. It might also be said of some 
operatives that, when the knock-down-and-drag-out 
method seems imprudent, a clever word-sponging will 
animate the fellow on the job until he says, “Ill do it, 
or my name is McGinnis.” 

Four jobs are here described, all grinding operations. 
The machine is a small universal tool grinder—a Norton 
No. 2. A careful study of the illustrations will help one 
understand these various jobs, and a few words in connec- 
tion will insure a good idea of the methods used. 

In Fig. 1 is shown an extraordinary set-up. Four 
square-end mandrels were required to be ground clean to 
a shoulder and perfectly true with the cylindrical portion, 
It will be seen from the shape of the mandrels that it 
was impossible to use the cup-wheel method. The top 
(false) platen of the grinder was lifted off and clamped 
at right angles to the table, the overhanging end of the 
platen being supported by an ironwork table conveniently 
placed, with a steel plate leveled for the traverse and 
Ts steel balls for the platen to ride upon. All this mate- 
rial was within easy reach of the machine, and it was only 
a few minutes before this grinding job was put on a 
manufacturing basis. The arbors in question were for 
holding automobile transmission gears in which the holes 
were broached. 

The second task was to grind four sections of a circle, 
with two center points for rotating. The radii were to 
be exactly alike—or in other words, two sections of two 
circles of exact diameters, with their centers offset from 
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each other and with the piece itself, when assembled to 
operate upon a third center. Despite all this description 
the only way to grasp the idea is to look at the piece as 
it was arranged for grinding. 

It will be observed that the piece, which was a hardened 
steel plate, had a relatively large hole in which a bushing 
was inserted with a small hole carefully drilled and reamed 
for position on the milling machine. The bushing was 
also splined, and a key was set in, which located it in the 
plate. Thus arranged, the plate was placed on the 
surface plate, which in turn was held in the universal 
head and properly set for the grinding operation against 
the cup wheel. The radius grinding was accomplished 
by rotating the work by hand about the small stud in the 
surface plate, which served as an arbor. The opposite 
sections were ground to the required diameter, the plate 
simply reversed with the bushing, and the other two 
sections then ground, 

The third operation was to grind a radius (inside) 
many times larger tlan the wheel used. This was accom- 
plished simply by setting the table traverse at an angle 
from the wheel spindle, so that a position was reached 
in which by passing the work across the corner of the 
wheel the required curve was obtained. This method will 
serve for curves of limited are. A curve 5 in. long with 
a 50-in. radius can be ground with a 7-in. wheel—a curve 
so nearly a perfect circle that it would be difficult to 
detect any error. ‘The illustration, Fig. 3, shows a former 
for shrapnel turning being thus ground. 

The fourth case illustrates how the inconvenience of 
not having a regular form-grinding attachment for cir- 
cular formed cutters may be overcome. All that was 
needed besides the regular equipment was a_ sufliciently 
large faceplate attached to a spindle, and this in’ turn 
held in a bronze quill with an adjustable nut on the end 
of the spindle for the end thrust. The faceplate wis 
notched lightly on the quarters, a flat strip of spring 
tempered steel attached to the regular tooth support and 
set for tension against the rim of the faceplate. Simple 
holders, as shown, adapted to the specially shaped cutters 


were made, and the cutters were then ground mechan- 
ically correct—exactly “like the cutters you buy.” 























FIG. 1. GRINDING THE SQUARE ENDS OF A MANDREL 


FIG. 2 AN UNUSUAL GRINDING JOB HANDLED SIMPLY 
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FIG. 3 GRINDING A LARGE RADIUS WITH A 
SMALL WHEEL 


Incidentally, the new type of four-lip drill, shown in 
Fig. 4, is stocky and a great cutter. Two lips are carried 
across it, the same as in an ordinary drill, and the other 
two cut nearly to the center. This particular drill is flat 
on the end, with a O.4-in. radius on the corners. The 
ends, sides and corners were accurately ground on the 
fixture shown, including the relieving. The finger sup 
port for the lip is removed to give an unobstructed view 
of the cutter. 

These operations are not shown as presenting the last 
word in manufacturing the particular parts, but hint how 
to get along until the proper machine arrives. 

Springfield, Vt. OQ, S. MARSHALL. 
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BlanKing and Forming Die 


The die in Fig. 2 was designed for blanking and form- 


ing the cup shown in Fig. 1 and has proved satisfactory 
for small work. The dimensions of the cup are as fol- 
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Fig.e The Die The Punch 


BLANKING AND FORMING DIE 


lows: Inside diameter, %g in.; depth, ¥g in.; thickness of 
metal, y's in. 

The stock used for making the part is %4 in. in width. 
It is guided by the pins A, while the spring lever B acts 
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FIG. 4 GRINDING FORMED CUTTERS WITH 
SIMULE FIXTURES 


as a pilot. The spring pad C holds the metal firmly 
against the lower surface of the punch D while the shear- 
ing is being done. The outside diameter of the piece 
and the corresponding hole at F in the punch act as cut- 
ting surtaces. 

The spring G, for supporting the pad, is located 
beneath the die bed, as shown, and is placed around the 


pipe /1, which is screwed into the die bed. At the lower 


end of the pipe is a nut for adjusting the tension of the 
spring. 

The sleeve J acts as a bearing surface for the pins K. 
There are three of these pins used in this die. The piece 
Ei is of tool steel, hardened and ground, and acts as a 
punch in shearing, while the inside diameter acts as a 
die in the forming. 

The punch is designed to fit a standard press. The 
sleeve L fits into the piece F, which is of tool steel 
hardened and ground. This sleeve locates the blank and 
holds it firmly until the descent of the forming punch M, 
which is held in position by means of a shoulder on the 
upper end and by a setscrew. On the return stroke the 
sleeve releases the finished cup so that the work falls 
through the clearance hole in £. 

Bridgeport, Conn. MALCOLM PETERSON. 
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Overcoming a Difficulty in 
Forming Dies 


In making the dies for a sheet-metal toy pistol, we ran 
against several snags, and the solution of our problems 
may be of interest and value to other readers. The 
pistol is modeled after the Smith & Wesson hammerless, 
with the case made in one piece. It is blanked, formed 
and pierced, the sides spread open and then bent through 
the handle on the line AB, shown in the illustrations, 
Figs. 1 and 2. 

The trouble arose from the fact that the line AB is 
straight in the flat but forms a double curve in the 
finished case. There is an open space from B to C in 
the finished case for the works, but it is only 1% in. 
wide, while the grips are 7% in. This leaves only room 
for a bending punch 1% in. thick in the fourth operation, 
which operation must be a simple bend, for any drawing 
of the metal would distort the sides, which are already 


formed, 
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It was necessary in the first forming operation to put 
enough metal along the line AB to make the double 
curve. covering a space 4% in. wide. This result was 
accomplished, by putting a hump in the forming die, 
between the handles... The right height to give just the 
proper amount of metal was found by repeated trials 





\ \ Formed and Pierce ' 
&™ Blank row Ta sr \ 
: A. nee f . 
of ‘; A 
oO | c Cc c 
is, ~ ' H 
j \ y \ 
a i Se A | 4 
i 8 
FIG.1 ! = FI6.2 
Fi6.3  ~B 


OVERCOMING A DIFFICULTY IN FORMING DIES 


The bending operation reverses this hump and gives 
the proper curve to AB without affecting the shape of 
the grips. 

The metal tears down somewhat at A in the first 
forming, and the two edges fold over one another in the 
bend. We could not avoid this without a long thin 
point in the blanking die, which would not give any 
service. As the lap is ironed down smooth in the fifth 
vperation, it is not objectionable. 

Bridgeport, Conn. W. B. GReEENLEAP. 


Designing Small Springs To 
Avoid Breakage 
The spring shown full size is made of steel 0.020 in. 
thick, 1% in. wide and about 7% in long. There are thre 
springs in each multiple lens piece for microscopes and 
they are continually breaking, causing much annoyance 
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SPRING FOR MICROSCOPES 


instruments are in con- 


and expense where a number o 
stant use. 

The point D snaps into a notch and serves to hold one 
of the lenses in position for use. The spring is secured 
to the surface B by two screws through the holes C 
threading into the plate F. The strain is thrown into 
a very short section at A, which is the weakest part of 


the whole spring. 
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If the spring is formed as shown at EF, then the move 
ment of the point J), will cause the spring to bear against 
the surface B, which will remove the strain from A and 
distribute it along between the binding screws and thx 
working point D. 

There is nothing about the lens piece or the adjustment 
of the spring that really calls for the offset at A, and a 
spring like # will be a decided improvement. Th 
principle involved can be applied to similar cases and to 
any size of spring. Giporce G. Lirr.e. 
Rochester, Minn. 


Drilling Holes in Gas Burner 


The accompanying sketch shows a revolving jig for 
drilling the four holes in a gas-stove spud. for an adjust 
ile orifice. The spud is made of brass and finished in one 
operation on an automatic machine, except for the four 
holes, which are drilled in the jig. 


The jig consists of a cast-iron base A upon which the 


parts Band ( turn. Parts Band C are hinged at G, th 
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REVOLVING JIG FOR DRILLING HOLES AT AN ANGLE 


cover C being lifted up to place and remove the work at 
D, The lever F works the plunger # to kick the spud out 
after it is drilled. 

The drilling is done through the hardened cover ¢ 
through the holes in the top of the cover, a No. 50 Morse 
twist drill being used. With this jig the four holes can 
be drilled at the rate of 325 spuds per hour, 

Rockford, LL, H. J. MeCLarrerry. 


Combined Feed Pipe and Valve 


In cases where it is advisable to flow cutting solution 
in the form of a sheet, it is desirable to control the width 
of stream and flow at the same point. The illustration 


shows an arrangement constructed for this purpose, 





Section IX 


COMBINED FEED PIPE AND VALVE 
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The solution is delivered through a narrow slot A ina 
brass tube, and the flow is regulated by a taper opening 
B in a sleeve that fits over the tube. As the sleeve is 
rotated by means of the handle C soldered to it, the taper 
side of the opening cuts down the length of the slot in 
the tube and hence the width of the lubricant stream. 
This sleeve must be carefully fitted over the tube so that 
it will not leak. 

The whole device is supported by the customary rod, 
which is threaded into the tee of a pipe. The solution 
is fed through the flexible metal hose D) into the side of 
the T-pipe. This arrangement allows considerable flexi- 
bility in flowing the cutting solution on the right place. 

Briageport, Conn. W. Burr BENNETT. 


Blowing Work Out of Dies 


Some months ago we had occasion to manufacture quite 
a number of small copper and other metal caps ranging 
from 1% to 1 in. in diameter and from 1% to 114 in, long. 
They were made on a single-action vertical punch press 
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BLOWING WORK OUT OF DIES 

with combination blanking and drawing dies. The action 
of these dies was perfectly satisfactory, but the problem 
arose as to a more economical and safer method of remov- 
ing the finished cap from the die without running the 
risk of having the ram come down meanwhile. We also 
wished to prevent the waste of time taken in removing 
chips of metal and occasionally such dust and dirt as 
might accidentally adhere to the oiled sheets of stock, as 
it was our idea to keep the press running continuously. 

The air compressor used was a small 3x3-in. single 
action of vertical type belted directly from the line shaft 
and running at a speed of 350 r.p.m. The tank was only 
a little larger than the ordinary commercial household 
hot-water tank. This gave us a very limited supply of arr, 
especially as it was already being used to clean off chips 
from drill presses and other machines, and to force oii 
up from a tank on the ground floor to the floor above to 
be used at the different assembling benches. 

We at first rigged up the press with a continuous flow 
of air at about 80 lb. pressure through a 1-in. pipe. 
That soon exhausted the supply, so we planned and rigged 
up an intermittent air supply in the following manner: 
On the press used, the main shaft rotated between two 
bearings with the cam on the outside of the front housing, 


exposing about 8 in. of the shaft. On this section a trip 
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was placed and so timed that at each revolution of the 
shaft, just as the punch was ascending from the die, a 
valve was opened letting the full pressure of the air blow 
across the die for a second or two only, the valve being 
closed again by a spring after the high part of the trip 
passed the handle on the valve. On the other side of the 
die was placed a funnel-shaped chute to catch the caps 
as they were formed and blown from the die. Passing 
through this, they were carried through a pipe to a barrel 
or box placed on the floor by the side of the press. 

The illustration fully explains the device. The air 
line A comes from the tank; B is the valve; C a spring 
to close the valve; D a copper tube to be bent as required 
to bring air in proper relation to the die; # the main 
shaft of the press; # represents the cam for opening the 
valve; @ is the press ram; H/ the punch; J the die and K 
the funnel-shaped carrier and pipe leading to the box. 

Buffalo, N. Y. Herpert J. RANDALL. 


Locating Round Ends of Levers 


The illustration shows a good device for locating in a 
drill jig work similar to A. The holes are located con- 
centric with the rounded ends, which is always desirable. 
The work is set on one end in a suitable fixed V-block, 








LOCATING ROUNDED ENDS OF LEVERS 


as B, and upon the bottom on studs C. The screw D is 

then tightened, which in turn forces the movable V-blocks 

EE. These V-blocks pivot on studs FF. B. Mack. 
Dayton, Ohio. 


* 


Tinning Tempered Steel 

Steel articles that have been tempered or blued and 
show a light color, either straw or blue, cannot be tinned 
without first removing the thin film of oxide which gives 
color to the hardened and tempered steel. A bath of 
dilute hydrochloric acid is necessary to remove this thin 
film of oxide. It will require only a few seconds’ immer- 
sion to do so, after which the object should be dipped 
into the lead and tin bath while wet; lace it immediately 
in the melted bath, as quick as it comes from the acid, 
and the lead and tin alloy will immediately coat the sur- 
face and form a foundation for soldering.—Brass 
World.” 
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Around Small-Shop Babbitt 
Fires 


I read your article in Vol. 43, on page 1017, dealing 
with babbitting and was particularly interested, because 
that is an important part of the work in our repair shop. 
We have a cheap and easy way of babbitting our standard 
bearings. While not new, it may be of interest to those 
having similar work to do. 

Having a number of bearings running from 14% in. to 
448 in. in size, to be babbitted regularly, we made a 
mandrel, as shown in the sketch. The scrap pile was 
appealed to, and a piece of cast iron about 8 in. square 
and 1 in. thick was found. A 1%4-in. hole was bored out 





MANDREL FOR BABBITTING STANDARD BEARINGS 


and threaded in its center. Mandrels for each size o! 
bearing were then turned, leaving them about 2 in. 
longer than the bearings and, as we did not want to do 
much scraping, a few thousandths oversize in diameter. 

One end was turned and threaded to screw down flush 
into the cast-iron plate. The mandrels were then put 
into the shaper and slotted along two opposite sides, and 
flat pieces were tightly driven in, as shown. The thickness 
of the pieces varied according to the amount of liners 
wanted for that size of bearing. 

In babbitting, the base plate is laid flat, the proper- 
sized mandrel is screwed into it, and the bearing and 
cap are bolted on with their regular bolts, the side strips 
fitting into the planed-out part of the bearing and auto- 
matically centering it around the mandrel. A little of 
the asbestos and cylinder-oil mixture is put around the 
hottom and in the oil holes, to prevent leaking, and also 
around the top, so that a riser can be poured. The bab- 
bitt is then poured into the open end. As soon as it sets, 
the bearing and cap are taken off, and the surplus metal 
is removed with a piece of iron heated in the forge. The 
resulting bearing is smooth; and as the bearings are 
always planed the same, they are always in line and the 
same height from the sole plate, without any measuring 
on the part of the man doing the pouring. 

We use this hot-iron method to remove surplus babbitt 
from nearly all our babbitting jobs. It is quicker and 
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Discussion of Previous Question | 





safer, for unless extreme care is taken, the babbitt in the 
bearing is likely to be loosened by chipping. In melting 
off the babbitt, care must be taken to hold the bearing in 
such a position that the melting metal will run away 
from, and not into, the bearing proper. 

It has been our experience that sometimes a little more 
care and thought in cutting the oil grooves in a bearing 
are more important than the grade of babbitt used. In 
a number of instances, after a few experiments with dif- 
ferent ways of cutting the grooves and finding the most 
suitable lubricant, we were able to get as good, or even 
better, results with a much cheaper grade of babbitt, 
which is quite an item in these days of high-priced copper 
and tin. E. W. Wrieiey. 

Seattle, Wash. 


* 


Milling Attachment for Thin 
Cutter Blades 


On page 1175, Vol. 43, Mr. Fruhner describes a fixture 
which looks very good. I have been up against the same 
proposition and find that two simple strips shown at A 





MILLING ATTACHMENT FOR THIN CUTTER BLADES 


answer the same purpose very satisfactorily when used 
in an ordinary milling vise. Blades as thin as yy in. 
thick may be milled with them. 

The strips may be made of %4 or in. thick tool 
steel, spring tempered, with the edges which come in con- 
tact with the vise jaws made on a slight angle. This 
arrangement tends to force the work solidly against the 
parallel. Haroip E. GREENE. 

llion, N. Y. 


- 
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Chart To Determine Maximum 
Unit Repeated Stresses 


We have noticed with much interest Professor Kom- 
mers’ diagram for use with the exponential formula for 
strength of metals under repeated stress. Professor 
Kommers’ diagram is, in many respects, a decided im- 
provement over the diagram given by us in the paper on 





AMERICAN 


86 
“The Failure of Materials Under Repeated Stress” 
(American Society for Testing Materials, 1915). 

In this connection it seems proper to call attention to 
the fact that the values of B given in that paper and 
quoted by Professor Kommers were given as tentative 
Recently the writers have discovered an error in 
‘he derivation of the value of B from the test data.’ 
Having corrected this error and having given further 
consideration to available test data, we now suggest the 


values, 


following values for B: 


Material 
Structural steel 


Values of B 


250,000 


and soft machinery steel.... 


Cold-rolled steel shafting.............. 400,000 
OGGE, GEST COPD: ccc cece eed cnvovesvcsesese 350,000 
WUPOOME BPO ccccereseecedscesecevoceessae ° 250,000 
Pi En «cos cdewsen bb eacde aeee hee aewenee 400,000 to 600,000 
Se SONGS WM sc vc ccestwescssesseassceeceovee 600,000 
Se GD CD as chance ens cone Heesn ee eeees 100,000 


80,000 


Cast aluminum 
140,000 


Hard-drawn copper 


wire... 


In view of the small number of test data available for 


some of the materials the values herewith should be 
regarded as tentative. It is our opinion that in no case 
should working stresses be taken as greater than one- 
half the stresses for fatigue failure as given by the expo- 
nential formulas, using the foregoing values of the 
constant B, while in many cases the working stresses 


should be lower than one-half the fatigue-failure stress. 
Of course, in no case should working stress be taken 
H. F. Moore, 
F. B. SEELY. 


ereater than the safe static stress. 
University of Illinois, Urbana, Il. 


“3 


Two Small-Shop Items 


The contributions of John H. Van Deventer are most 
interesting reading for me and must be more so to the 
owner of the small shop, who is too often looked upon 
as a sort of “stick in the mud” by all of us who “know 
something.” 

Quite recently I visited a small shop. The whole of 
its machinery consisted of two old engine lathes, a mul- 
ing machine, made when milling machines were young, 
and a drill press of the same period, 

This shop was exceptionally busy on munitions—small 
The work was ideal stuff for the 
similarly placed, 


details for aéroplanes. 
automatic. Many of us, | 
would have started in by getting into communication with 
some makers of automatics. After telling them what we 
thought of their delivery dates, we should probably have 
finished up by not getting the automatics and by making 
The proprietor of 


fear, if 


no attempt to get on with the details. 
this little shop had no time to waste. 
and the way those old engine lathes were eating up the 


He just went ahead, 


bars would have surprised the automatic and its maker. 

The illustration shows the home-made turret attach- 
ment used on the engine lathes. The turret is attached 
A of the tailstock by means of the bar B 
and the screw C. To this bar the swing plate F' is 
attached by means of the pin F. On plate # the four 
tool holders G are pinned and arranged, as the proprietor 
said, to swing “clear of everything.” 

The tools are located by means of a pin carried on 
bar B, engaging with the holes H. In the center hole of 
the sleeve is a spring plunger that engages with the hole 


to the sleeve 





1In the paper before the American Society for Testing Ma- 
terials the last sentence on page 452 (1915 Proceedings, Part 
Il) should read: “It (B) is twice the value of the ordinate,” 
etc. The mistake was ours, not the editor's. The values of B 
given in the illustrative problems solved in that article will 
this error, but the methods of solution will not 


be affected by 
be affected. 
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J at the back of the teol holder, keeping this in position 
while in use. 

For the work on hand, a drill, a reamer, a recessing 
tool and a tap were in use, while in the tool post a form- 
ing tool and parting tool were carried. While I could 
not help but admire the speed with which these methods 
produced the small parts, I think what appealed to me 
most was the “swinging clear of everything” of the tools 
not in use. 

The proprietor of this same shop had recently installed 
electricity for lighting purposes. He had placed an old 
barrel in the loft, to which the disused gas pipe was 
attached, thus making it possible, when any of the 
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TAILSTOCK 


ATTACHMENT FOR LATHE 


machines required lubricant for their cutting tools, just 
to “turn on the gas.” 

No trouble was experienced with this system, the bov 
at the drill press taking a sort of delight in looking after 
the supply to the barrel. The only untoward incident 
occurred when someone “turned on the gas” in the pro- 
prietor’s little office, which unfortunately for some of his 
correspondence and drawings, still had its gas jet. One 
accident of this sort was quite enough to convince the 
proprietor that it was advisable to make a second one 
impossible by blanking off the pipe entirely. 

Somehow, while admiring these methods, the thougin 
passed through my mind that one of the boys of this 
shop might one day make his way to a modern shop, with 
its drip cans and pans. Perhaps he will compare it 
with the old man’s gas-pipe system and think how terribly 
the modern shop is out of it. Possibly he might go into 
a really modern shop, with its lubricant system complete 
with pipes and pumps and with costs worked out to the 
fraction of a cent; but even then it would not cause him 
any surprise, as quite naturally he would think someone 
had stolen the old man’s ideas and also his system of 
bringing lubricant to the cutting tools. 

Belfast, Ireland. G. P. Terry. 
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Best Way To Do Certain Things 


On page 165 Mr. Jacker has commented on the method 
proposed by Professor Sweet for attaching a lever to a 
shaft. Mr. Jacker suggests replacing with a taper pin 
the nut originally recommended by Professor Sweet. 

To my mind the nut is much easier to fit up in the 
first place. On interchangeable work especially, the taper 
pin calls for expensive jigs and extremely careful work. 
The lever and shaft may be assembled and drilled in 
place, but then they are no longer interchangeable. After 
the thing has been fitted up once and taken apart a few 
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times, the crank will be worn or stretched enough so that 
the pin holes will not match when the crank is driven on 
snugly. 

When it comes to a job such as a gasoline-engine fly- 
wheel, great is my respect for the designer who bolts his 
wheel to a flange on the crankshaft. Especially on boat 
engines this job of removing a flywheel has to be done 
under unfavorable circumstances with limited tools, and 
no system of keying on either a straight or a taper shaft 
will let go so promptly as a flanged, bolted joint. It will 
which converts the fixing of any 
other joint I ever saw into one of the meanest jobs the 
H. W. Jonnson. 


even defy sea water, 


repair man has to handle. 


Poughkeepsie, N. : 


A Bench Plate with Legs 


A. E. Holaday, on page 1130, Vol. 43, 
bench plate with legs, in which the threaded holes pass 
right through the plate and the bolt heads of the adjusting 
contact with the bench. 
The plate here shown corrects these two seeming disad- 


illustrates a 


screws serve as the surfaces in 
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A BENCH PLATE WITH LEGS 


vantages. Chips and dirt will find their way into holes 
that run wholly through the plate, and the adjustment 
will be more readily made when the hexagons on the 
adjusting screws are raised somewhat from the table. 
London, England. G. S. Bow.rna. 


The Small-Shop Planer 
On page 841 of Vol. 43 Mr. Van Deventer mentions a 
kink used in holding work against the solid jaw in 
the milling, planer and the shaper chuck with a piece 
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CENTERS FOR HOLDING THIN WORK IN A VISE 


of round stock. Pieces like the one illustrated, called 
“centers,” are a great improvement over the round pieces. 
They are made of tool steel hardened and ground. 


7. 
~? 


MACHINIST 


I am doing a good deal of shaper work in making dies 
and don’t how I could get along without the 
I have, not alone for holding work against the solid jaw, 
but on lots of other work, particularly thin pieces. One 
on each side of the work fills the bill here and in many 
against the 


see pair 


other places. Grinding the face which goes 
jaw, a little past square tends to force the work against 
the parallels. AxeL HALVoRrsEN 


Albany. Ind. 


Face-F orming Tool for a Lathe 


With reference to Gustave A. Remacle’s article, page 
1127, Vol. 43, I think this is purely a technical idea. If 
put toa practical test, it would be likely to fall down, 
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FACE-FORMING TOOL FOR A LATHE 


After the tool has been made and hardened, the 


tempering would have to be carefully studied, as Z in 
the reproduced illustration would be subjec ted to a great 
pressure and would probably break or bend. Owing to 
the great cutting surface, the tool would be found to 
spring and chatter. This class of tool is all right 
roughing out; but for finishing, it is nearly useless. 


for 


If your contributor requires a tool for such a die, it 


would be advisable to make a reamer or D-bit, which 
could be done without much trouble. 
Chingford, England. W. H. Hutcu ins. 


Humoring a Small Lathe 


Your correspondent, A. 8. Day, on page 912 brought 
up an interesting subject. I believe that the cutoff tool 
is one of the most unsuccessful tools which the engine 
lathe operator has, unless it is used upside down and 
the lathe reversed. 

I have seen a lathe operator cutting up in a 14-in lathe 
a steel bar 14% in, in diameter by 18 in. long into disks 
about 1 in. thick. One end of the bar was held in the 
chuck; the other end ran on the center. I doubt if the 
ordinary cutoff tool could have been made to go right 
along the bar without some digging in and some broken 
tools. It seems to be the general practice in motor shops 
around London to cut off with upside-down tools. What 
would they do with a lathe having only forward speeds ? 

Wembly, England. J. H. Davis. 
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Women Munition Workers in 
French Shops 


The illustrations reproduced on the opposite page show 
conclusively how universal the employment of women has 
become in French munition shops. It will be noticed that 
their employment is not restricted to machines and oper- 
ations that in the past have been considered suitable for 
women. Here they are shown operating cutting-off 
machines, rough-turning lathes, wet grinders and screw 
machines, as well as performing a number of manual 
operations such as loading, inspecting and stamping. 

One point is emphasized by an inspection of the cos- 
tumes worn by these operators. Apparently standardiza- 
tion in this matter has not yet been attempted, although 
it will probably come with time. 

The shop from which these illustrations are reproduced 
isa part of the celebrated Panhard-Levasser works. 
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Racial Traits and Feelings 
im South America 


“Pardon me, but I cannot give you anything.” This 
expression, or its close equivalent, is the courteous every- 
day refusal to beggars in South America. Not only are 
the words polite, but the sentiment that they convey is 
Through this everyday occurrence is exhibited 
In contrast 


genuine. 
the strongest racial trait of South Americans. 
the brusque, “Beat it,” hurled over one’s shoulder at a 
northern panhandler exhibits a racial trait of the Anglo- 
Saxon. 

To North Americans such extreme courtesy may appear 
hypocritical, but it is not. It from an inborn 
sense of the rights and privileges of others, and in its 


springs 


gracious thoughtfulness for another's feelings is a fine 
practical application of the Golden Rule. In South 
America there is no such thing as “cussing out” a subor- 
dinate; there is no discourtesy on the part of servants. 
Short-changing in the transactions of daily life is un- 
known. As a rule, financial obligations are scrupulously 
met. In this respect the subscription records of the 
American Machinist show that South American accounts 
are uniformly paid. Would that the same could be said 
of domestic accounts! 

These things, while perhaps small in themselves, are 
traits and characteristics that every northern business man 
should understand and value at their true worth, if he 
hopes to do business in the great markets that are opening 
to the south of the Panama Canal. 

It is more than likely that the average North American 
forms his opinions of South Americans by his knowledge 
of Mexicans. This twisted viewpoint is aided and abetted 
by our magazines and daily newspapers, which one often 
believes are deliberately fed with misrepresentations. Ra- 
cially the Mexican is a mixture of Spanish and vicious 
Indian. In contrast Brazil, the largest country of South 
America, is racially Portuguese, Negro and Indian, but 
Indian of a far different type than that met with in 


Editorials 
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The rest of South America is racially Spanish 
The population, taken as a whole, is far dif- 


Mexico. 
and Indian. 
ferent from that in Mexico in almost every way that is 
touched in business connections. 

Broadly there is no color line in South 
\merica. 
tiful, many of the most important positions are held by 


For illustration, the president of the Bahia 


speaking, 
In Brazil, where the negro blood is most plen- 


pure hegroes. 
Water-Works Co., an able engineer and a man of affairs, 
is a negro—and he is no exception. 

This population, which is just on the eve of tremendous 
advancement in the use of manufactured products, occu- 
pies the richest section of the entire world. The Amazon 
River the and La Plata basin 
one and one-third times the area, of the Mississippi. The 
magnificent in 


basin has twice area, 


national resources are untouched and are 
extent. 

An Argentine statesman r said that 
today is in the same position that the United States was 
What tremendous things will happen there in 


ently his country 
in 1805, 
the next 50 vears! 

Life is easier in South America than here, 
the great fertility and produ tiveness of the land, because 
But this 


who would be 


because ol 


wants are simpler and because of racial habits. 
The average man 
approached by a salesman from North America is better 
educated than his caller. Not only 
ough knowledge of his own business, but he 


leisure is not misused. 


would he have a thor- 
would have 
accomplishments in languages, literature, art and music 
that would far outshine and outdistance the man from the 
north, with his purely business viewpoint. Such facts are 
well worth consideration whenever plans are being formed 
to enter South American markets. 

The feelings of South Americans the United 
States have been as much misjudged as their racial traits 
that, in the past, 


toward 


have been misrepresented, It is true 
South American countries believed that the United States 
was a huge aggressor, interested mainly in stretching her 
boundaries and absorbing weaker coun- 
The latest 
feeling was the landing of the naval contingent at Vera 
Presi- 
the 


portions of the 
tries to the southward. incident to foster this 
Cruz. But when these troops were withdrawn and 
dent Wilson affirmed and 
United States—that not one square foot of Mexican soil 
was wanted or South 


America changed again. 


reaflirmed the position of 


taken—the sentiment in 
Today the feeling for us is one 


Monroe do - 


trine is looked upon as the great safeguard of the entire 


would be 


of extreme cordiality. Our much discussed 
western hemisphere and a principle that should be sup- 
ported by the nations of the south as well as by the United 
States. In fact, in Rio de Janeiro there is a beautifully 
constructed building known as the “Monroe Palace.” It 
was built to honor President Monroe and commemorate 
the establishment of the American doctrine that 
his mame. At the there running in 
South America serial novels in which Brazil, Argentina 
and Chile are pictured as joining with the United States 


bears 


present time are 


in defending this doctrine against European aggression. 
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The business men of South America now realize that 
they have made a mistake in past years by not establish- 
ing closer business relations with their northern neigh- 
hors. This feeling has been accentuated by the situation 
developed from the European War. Without doubt, at no 
previous time in our history has the feeling in South 
America been so cordial and favorable toward the United 
States as it is today. Obviously, this is the time to lay 
the foundation for foreign trade that shall endure for 
decades to come. 

Another source of misrepresentation has been in regard 
to the quality of goods demanded by South Americans. 
It has often been thought that they would purchase only 
cheaply made, inferiorly finished products. This is not 
true. It is an interesting fact that very little plated 
jewelry is sold in South America. However, people buy 
plentifully, within the limit of their means, genuine 
jewelry of excellent design and superior workmanship. 
In the region of more practical things—up to 20 years ago 
a Connecticut firm had practically a monopoly of the cut- 
lery trade of the rubber districts of the upper Amazon. At 
about that time German goods began to enter, selling 
for a much lower price than the North American, but in- 
terior in quality. In a short time the American products 
were driven out. But about 10 years ago the tide turned, 
and within another 5 years the German products had dis- 
appeared. The trade of the Connecticut firm is now firmly 
reéstablished. The turnover was due entirely to the su- 
perior quality of the Yankee products. 

The lack of real information in regard to South 
America, her people, their traits, feelings and business lik- 
ings, is perhaps due partly to the provincialism of North 
America. This is a well-worn statement, but it has not 
lost the foree of truth. Now, if ever, is the time when 
facts, not beliefs, and plans, not schemes, must be relied 
upon if American manufacturers are to obtain and retain 
their proper share of the business in South American 


markets. 


Preparedmess for Manufacture 
Imstead of for War Itself 


We hear much in some quarters about the raising and 
equipping of a huge army at short notice, should we be 
threatened with an invasion. But those who talk in this 
way know nothing of the problem of securing arms and 
accouterments for such an army; they do not realize the 
time required to manufacture arms and ammunition. 

They read of the huge order for munitions that have 
been placed in this country and read of different shops 
that are turning out from 3,000 to 10,000 shells per day 
and of cartridges by the million. They think of our 
large automobile and other shops and fondly imagine 
them turned into huge munition factories, and a sense 
of security comes over them. They say we are the 
greatest country on earth, with the greatest resources ; 
why worry ? 

But they do not know that in reality we are supplying 
only a small percentage of the ammunition being used 
by the warring nations. They do not know the time 
required to begin turning out rifles, fuses and other muni- 
tions. 

We are informed that very few rifles have yet been 
delivered of the millions which are under contract. And 


Vol. 44, No. 9 


MACHINIST 


this in spite of the fact that some of the contractors were 
already in the business and large manufacturers of arms. 
Even mechanics do not realize the immense amount of 
preparation required to manufacture rifles; they do not 
appreciate the hundreds of operations that go to make 
up a modern rifle, the hundreds of jigs and of gages and 
the training of men or women for inspection and 
assembly, 

Fixtures and gages play an important part in the mak- 
ing of rifles, and unfortunately they require a long time 
to design and manufacture. And even with the design 
made and blueprints to work from, it is no easy task to 
secure enough tool makers capable of this sort of work 
to turn these pieces out accurately and quickly, as mechan- 
ics of this class are none too plentiful in ordinary times. 

As we have pointed out before, an excellent form of 
preparedness is in the making of as many sets of fixtures 
and gages as may be necessary to enable rifles to be turned 
out quickly in a dozen or more shops. Preparedness 
of this kind could hardly be used for offensive purposes 
and would yet be extremely effective in the effect on 
possible invaders. 

With enough rifles on hand for the first few weeks— 
and although another 250,000 would do no harm—we are 
not as deficient in that respect as some would have us 
believe. And with fixtures and gages, not overlooking 
drop-forging dies and similar tools, additional arms could 
be quickly manufactured, preferably in interior towns and 
cities. 

Preparedness to manufacture quickly is not only 
cheaper, but is more effective than many of the plans 
proposed, Such action, coupled with world-wide publicity 
that all preparations have been made, will do much to pre- 
vent invasion and also nullify even the most elaborate spy 
system in existence. Playing the game with the cards 
in the open is always the best in the long run. 


The Cup That Energizes 


In practically all the shell shops of Canada work goes 
on day after day and night aiter night with no let-up. 
The hungry guns on the battle front must be fed, and 
those who make the fodder must not rest. In many of 
the shops Christmas and New Year's day were the only 
holidays in the twelvemonth past. Night work for even 
a single night is trving. How much more so is it when 
carried on night after night, week after week and month 
after month! 

In one of the larger Canadian shell shops the manage- 
ment has set up coffee stalls at convenient points through- 
out the plant. Here the men can get a hot cup of good 
coffee for two cents. There is only one restriction—a 
man can go and get a cup whenever he likes, day or night, 
except at four o'clock in the morning. This is the hour, 
so the doctors tell us, when a man’s vitality is at its low- 
est. In the works referred to it is compulsory for the men 
to drink, at the firm’s expense, a cup of hot coffee at this 
hour. The scheme has been in operation but a short time, 
but the results have justified the expense. A tired man, 
after drinking a cup of hot coffee, returns to his work 
with renewed vigor. 

The increase in production after 4 a.m., since the coffec 
stands were started, has not vet been tabulated and com- 
pared with the production previous to their installation, 


but it is sufficiently marked to be noticeable 
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Cylinder Boring Bar 


In the construction of the portable locomotive-cylinder 
boring bar shown, designed for reboring locomotive cy|- 
inders and valve-chamber bushings, special attention has 
been given to the safeguarding of all gears and moving 
parts. 

The tool can be used with one or both eylinder heads 
removed. The crosshead blocks are bolted to the evlind 




















CYLINDER BORING BAR 


with the cylinder-head studs; and the bar revolves in the 
sleeves, supported and centered by setscrews in the cross- 
heads. 

When boring with only one head removed, the expand- 
ing chuck and pin, having five sets of taper gibs to fit 


Shop Equipment News 
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OPTION 


in stufling-boxes of various diameters, are used to support 
the crank end of the bar. 

The power is applied to the bar by means of a back- 
geared driving power having a two-speed quick-chang 
gear drive. This form of drive is calculated to be of pan 
ticular advantage where the same bar is used to rebore 
evlinders and valve-chamber bushings of various sizes. The 

; 


quick-change is accomplished by simply pulling out a slip 


pin, shifting the primary pinion out of gear and driving 


by the intermediate shaft. 


The cutter head is fed by means of an automatic feed 


case having two changes of feed controlled bv a slip pin. 
For setting the bar up in valve-chamber bushings a novel 
device is used, enabling the operation to be Quick and 
accurately performed. This consists of a set of taper 
cone sleeves in halves, fitting in the counterbore, sup- 
porting the bar central while bolting up the blocks and 
crossheads, after which the cones are removed and the 
bar is ready for reboring. ‘The sleeves being taper, one 
set can be used in bushings of various sizes. 

These portable boring bars are manufactured by E. J. 


Rooksby & Co., Philadelphia, Penn 


Heavy Single-Purpose Lathe 


It will be observed that the lathe shown is of the single 
purpose type, designed primarily for turning or boring 
high-carbon steel forgings at maximum speeds. 

As will be seen, the machine is heavily proportioned 


and follows more or less conventional design. All the 
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HEAVY-DUTY SINGLE-PURPOSE MANUFACTURING LATHI 


Swing over ways, 26% in.: swing over carriage, 15 in.; 
distance between centers, 60 in.; length of bed, 
240 to 500 r.p.m.; diameter of countershaft pulleys, 18 in. for 
boxed for export, 16,000 lb 


floor space, 11 ft. 6 in. by 4 ft. S in height to center 


10 ft. & in.: 
6-in 


12 in 


cone diameters, 12 in., 15 in 18 in speed of countershaft, 


belt; length of tool carriage, 36 in shipping weight, 
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hearings are fitted with removable bronze bushings, and 
the gears and pinions are made of steel, with the exception 
of the large spindle driving gear, which is made of semi- 
steel with 4-in. face. 

Three speeds and four feeds are provided, The tur- 
ret tool post is of steel and arranged to lock in four posi- 
The bed is cross-ribbed with heavy box-shaped 
girts 15 in. apart. The central which takes the 
end thrust of the tailstock, forms an additional rib. 

The feeds are all positive, transmitted through the 
The main journals are provided with ring 


tions. 
rack, 


lead screw. 


oilers, while all internal moving parts are lubricated 
by gravity feed. 

The machine is a recent product of W. & B. Douglas, 
Middletown, Conn. 


Roll Straightening Machine 


In addition to its regular function of straightening, 
the machine shown puts on a high finish in one pass. 

The straightener consists of a bed with upright pedestal 
hearings, Which support a revolving frame that has hollow 
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The machine shown is the latest addition to the line 
made by the Brightman Manufacturing Co., Columbus, 
Ohio. 
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Adjustable Sizing Tap 

adjustable tap that may be kept 
yet it has the advantages of a 
threads on 


The tap shown is an 
accurately to size, and 


sclid tap. It is made in various sizes and 

















ADJUSTABLE SIZING TAP 
in. to 12 in. 


FIG. 1. 
All sizes from 14 
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FIG. 2. CONSTRUCTION OF SIZING TAP 
order, and additional sets of chasers may be easily 
obtained. Its construction is shown in detail in Fig. 2. 
It is made by the Murchey Machine and Tool Co., 
Detroit, Mich. 
x 
Horizontal Hydraulic Press 
The press shown has been designed to fill the need of 
a machine capable of powerful pressure, where speed and 
ROLL STRAIGHTERING MACHINE rapid production are not essential or under circumstances 
Capacity, 1- to 244-in. rounds; speed, 30 to 40 ft. per min. where power drive is not available. 
journals and the straightening mechanism. The latter The distance between the ram and the resistance head 
consists of six rolls having concave surfaces. The rolls can be varied to suit the work by adjusting the head on 
ure supported by bearing blocks having a swivel and the slotted and keyed bars. This press is a late product 
screw adjustment. The roll supports are secured to the of the Metalwood Manufacturing Co., Detroit, Mich. 
revolving frame so as to project alter- 
nately from opposite sides, excepting 
at the receiving end of the frame, where 
two rolls are directly opposite. At i 
each end of the straightener, tracks ; 
are provided, traversed by a gripping i 
device that keeps the material to be 
straightened from revolving. 
The contact of the concave rolls in 
the revolving frame produces varying 
speeds, according to the amount of 
concave surface put on the rolls. A 
certain degree of slipping that is done 
by the rolls will put on a fine finish. 
The rolls are adjusted at an angle to 
the shaft according to the diameter, 
each roll having a segmental line of ; 
contact with the shaft. This pre- , ; 
HAND-OPERATED HYDRAULIC PRESS 


vents gouging out or breaking of edges 
of flaws or cracks that might be found 


HORIZONTAL 


Twenty-ton size: Ram, 4% in.; stroke, 12 
length of bars, 9 ft.; ram to resistance head, 


in.; between bars, c. to c., 36 in.; 
extreme, 8 ft.; weight, 2,225 Ib 


in the surface of the material. 


Fifty-ton size: Ram, 4% in.; stroke, 18 in.; between bars, c. to c., 36 in.; length 
of bars, 24 ft.; ram to resistance head, extreme, 22 ft.; weight, 2,930 Ib. 
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Universal Joint 


The illustration shows a new form of universal joint, 
which it is claimed gives a uniform motion at all parts of 
its revolution. It consists of four spherical driving seg- 
ments A, held in the hollow driving case B by means of 
the pivots C. Between these driving segments are the 
floating segments D, which engage the squared end of 
the driving shaft. These floating segments fit the shaft. 
As they are free to move between the driving segments, 
they can assume any angle within the driving range, 
which is about 30 deg. 

As will be seen, this joint has large bearing surfaces and 
is provided with large lubricating channels, so that it 
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can be packed with enough grease for a year’s run. The 
joint is compact and is provided with grease and dust 
covers. It is made by the Cooper Flexible Transmission 


Co., Inc., Brooklyn, N. Y. 
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Machine Tools im France 
By WituuaM I). Firts 


Recently I visited some of the important machinery 
houses in Paris that have connections in the United 
States and are the selling agents of many of the large 
factories there. Unusual activity was found everywhere, 
but the officers of the different companies found time to 
discuss the interesting question of the past, present and 
future of American machine tools in Europe. A consid- 
erable amount of information was obtained—in some 
instances of a disconcerting nature. One imagines that 
if there is a thing which Americans do really know some- 
thing about it is organization and that they are wonder- 
fully endowed with efficient methods for carrying out 
the details, big or little, of their business. But is seems 
that American business men still have two or three things 
to learn before Europe is quite willing to admit their 
supremacy in small details. 

A member of one firm asked me to beg American manu- 
facturers to put their office boys through a course of 
instruction in the postal rates between the United States 
and Europe. He said that it is not unusual for excess 
postage to be paid at this end by his firm, amounting in 
a month to 30 or 40 francs. Sometimes 20 or more 
invoices arrive in one cover, stamped with the minimum 
postage for the Uzxited States. This practice has been 
going on for years, notwithstanding a long and heated 
correspondence on the subject. Threats of fines are of 
no avail, and the habits of the American office boy are 
incorrigible, for even today the practice of putting a 2c. 
stamp on a letter to France prevails in many American 
offices. 
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Another firm has been writing weekly letters for the 
past 18 months to a New England factory, in an endeavor 
to persuade the manager to have the shipping cases 
marked with a stencil plate and in ink, rather than with 
a lead pencil. This kind of marking is obliterated by the 
time the case is on the docks at Havre, where it has to be 
opened and an inventory made of the goods it contains. 
A leather stencil and a brush were sent out to New Eng- 
land to be used in marking this firm’s cases, and yet 
alas !—the old pencil habit was too strong, and a weekly 
hunt has to be made upon the Havre docks for odd cases 
containing valuable shipments of machine tools. Delays 
and countless vexations are the result. Even when a 
stencil and ink are used, one steamer may bring three 
aifferent invoices for the same firm, 
among which are found three No. 
l’s. In fact, I was begged to ask 
the manufacturers to take the time 
to perfect their markings, so that 
consignees will have less trouble in 
checking up their cases and knowing 
to a certainty what they contain. And 
too, will not the American manu- 
facturer employ some system of check- 
ing the American Express Co. so as 
to be sure that cases are really shipped 


—_—— 


FLEXIBLE SHAFT COUPLING OR UNIVERSAL JOINT 


by it upon certain dates and upon specified steamers ? 

In general, the impression seems to be that the Ameri- 
can has still many things to learn about the export 
business. As all the companies interviewed are anxious 
that the present exportation of American tools to Europe 
should be maintained, even after the war comes to an 
end, it is suggested that now is the time to study and 
perfect the details of the business, so as to be better pre- 
pared for the competition that is bound to come when 
European peace has been reéstablished. 

The hazard of life has forced all foreign nations to 
turn to the United States for their present supply of 
machine tools. One estimate of the increase of America 


business with France in this line alone was 600 per cent. ; 
with Russia, about the same; England, 300 per cent.; and 
Italy, 300 per cent. This latter country joined in the 
war after her allies had already made their contracts with 
American manufacturers, and factories were unable to 
make deliveries to her rapidly. Moreover, Italian 
methods of business are somewhat dilatory, and contracts 
are not so easily signed there as in France and Russia. 
There are always a certain hesitation and a lack of 
confidence on the part of the Italian buyer, which often 
loses him the chance of acquiring the articles he is most 
in need of. 

Thousands of American lathes are now set up in fac- 
tories all over France, turning out thousands of projec- 
tiles daily. One estimate is that France alone has bought 
anywhere from 5.000 to 10,000 lathes and from 1,000 to 
3,000 automatic screw machines for making fuse parts. 
Millers and grinders have come over in great numbers 
and at the present moment cannot be had at any price. 
The French demand is in a measure beginning to fall 
off, although this is not so mu h due to the lessening in the 
needs of the country as to the inability of American 
factories to deliver or to make promises to furnish in 
any near future the quantity of machines required, And 
perhaps it is just here that, as a result, may be found 
the most interesting evolution which this war has brought 
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about in France. The great necessity for munitions of 
wal has awakened in the French people a new concep- 


tion of their own powers as an industrial nation. 


MANUFACTURING LATHES IN FRANCE 


Before the war, France manufactured lathes, and those 
I have seen are good examples of design and workman- 
ship. But they were turned out slowly, and it was a 
ereat event when one or more were sold. The firms who 
did this business were old and solid concerns, taking more 
pride in their well-earned prestige and the quality of 
the machines built than in the number sold. The war 
came, and it must be acknowledged that if the United 
States had not been there to furnish the myriads of 
machine tools necessary to equip the factories that sprang 
up all over France, the chances are that the present 
impregnable position of this country’s army along its 
entire front would not have been so secure as all military 
authorities now admit it to be. But the country’s demand 
for munitions of war has become insatiable, and as 
factories in the United States are temporarily exhausted, 
France itself has decided to make a superhuman effort to 
supply the necessary machines. Lathes are now being 
built in fairly large numbers. A simple type of machine 
has been chosen for a model; celerity in manufacture and 
utility for the one purpose—the making of projectiles— 
for which it is to be used are the only things that matter. 


FuTURE OF FRANCE AS AN INDUSTRIAL NATION 


France easily acquires habits, and having made a begin- 
ning in the intensive supply of war material, it would not 
be surprising to find her, after peace is signed, entering 
upon a period of industrial expansion of great dimen- 
sions. Even now nothing is being left to chance, for 
finance and industry are banding together to an extent 
hitherto unknown. For the first time in the history of 
France the conception of vast schemes in business affairs 
is in process of formation. Until now it has never seemed 
possible for financiers to grasp the meaning or the value of 
vreat masses of figures, nor for the manufacturer to believe 
it possible that factories built and organized on any larger 
scale than might be necessary to supply in a measure the 
needs of the country itself were more than dreams of 
fancy. But all this has changed, and today France is 
talking in large figures and showing practically that no 
undertaking is too great for her comprehension. All 
this is happening while the flower and strength of the 
country are in the trenches. When this fighting genera- 
tion of men, hardened by exposure and molded by life’s 
forces in this giant contest now going on, returns to 
resume the material struggle for existence, it is safe to 
predict that whatever they do will bear the impress of 
their new-born conception of greatness. 

In talking with the machine-tool companies here it 
was observed that all were guarded in making any predic- 
tion as to the future prospects of American manufactured 
articles in this market. All were convinced, however, 
that in order to hold the greater part of the business 
American firms must change many of their methods and 
show more willingness to conform to the habits of the 
different European countries. 

The idea prevailing in America—that French firms 
are not worthy of credit—was spoken of as absurd by a 
member of an English firm which has done business in 


France for several generations. This gentleman said: 
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“There are no better contracts than those entered into 
in France. Possibly Americans who have little experi 
ence here may find the negotiations leading up to the 
signing of a contract somewhat tedious: but as a matter 
of fact, we do not mind this, and one is so completely 
protected by the laws of the country that losses are almost 
unknown. One case came up recently where the pur- 
chaser of lathes, who had already made an advance pay- 
ment, finally received the machines and then upon various 
pretexts put off the final payment of the remainder from 
week to week. We waited four weeks and then made 
our complaint to the judge at the tribunal. Two days 
afterward the judge ordered the delinquent firm to pay 
in full, and we received our money the very same day. 
How long do you think the New York courts would have 
taken to decide a simple question of business of this 
kind? The fact is that, in spite of the war, French 
credits still remain as good as any in the world. 

“The Germans beat the Americans before the war, not 
because their machine tools were better, or as good, but 
simply because they understood and were willing to 
cater to the prejudices of the people and arranged the 
matter of payments in a satisfactory manner.” 


Bitter FEELING AGAINST SOME AMERICAN FIRMS 


A member of another firm spoke about the very bitter 
feeling that has been aroused here by the manner in 
which American manufacturers had ignored many of 
their French contracts. He said: 

“If it is true, and there seems to be little doubt of it, 
that American manufacturers, who have signed contracts 
for delivery in France upon certain dates, deliberately 
sold the promised machines to Americans or others at 
higher prices, I can only stigmatize this mode of business 
as immoral. At all events the manner in which some of 
the French companies have been treated has left a pain- 
ful impression which cannot be easily effaced. And to 
add to the indignity, the Americans who have broken 
their contracts refuse to answer all letters, simply ignor- 
ing their undertaking. 

“On the other hand, all really first-class American 
firms with whom we have been doing business have 
treated us very fairly and have kept us constantly informed 
of conditions at the factories and stated frankly how late 
they would be in making deliveries. 

“Americans have become spoiled by too many orders. 
Before the war they were all crying out for business, and 
now that they have everything their own way they have 
hecome independent and arrogant. With the ending of 
the war, all this must change, for the French are not 
likely to forget the bitter lessons they have learned, and 
this time they will probably profit by them.” 

The director of one of the most important companies 
here had the same tale of woe to relate concerning the 
lasting harm that is bound to result from the smashing 
of many of the army contracts by American manufac- 
turers. He said: “The army officers in charge of the 
factories know quite well what has been the cause of the 
delay in delivering machine tools contracted for. Prom- 
ises had been broken time after time, and the general 
dissatisfaction that has been aroused will do great 
harm to American business prestige. France certainly 
will not soon forget the bitterness of this experience. 
America, on the other hand, does not seem to realize how 
serious the matter is.” 
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Charles Churchill and Son, 
Charles Henry, Dead 


The American machine-tool building industry will be 
shocked by the news of the death of Charles Churchill 
and his son, Charles Henry Churchill, founder and man- 
aging director respectively of Charles Churchill & Co., 
Limited, London, England. The death of the senior 
Churchill was not unexpected, inasmuch as he had been 
in failing health for the past few years, although it was 
not until last year that he relinquished active directorship 
of the business and his son became the managing head. 
Charles Churchill, the founder of the business, died on 
Feb. 14, following his son, Charles ilenry, by only six 
days, 

The story of the founding and growth of the giant 
machine-importing business built up in England by the 
Churchills dates back to 1861 and envelops the vision 
end faith of one of the first Americans to realize the 
future of the then infant American machinery-building 
industry. 

Charles Churchill was born in Hamden, Conn., just 
outside of New Haven, on July 8, 1837. Upon comple- 
tion of his early education he entered his father’s business, 
which was that of auger manufacturer. In the early 
sixties his father became associated with the firm of 
Thompson, Langdon & Co., New York City, for which 
he went to London in 1861, to supervise the installation 
of some wire-covering machinery exported by that firm. 
In connection with the same work, the son Charles fol- 
lowed the next year, and the interest that this machinery 
aroused and the impressions he gained concerning the 
possibilities of other classes of machinery decided the 
young man in the choice of a career—American machin- 
ery importing. The business took hold almost immedi- 
ately, and before many years it became a large one. 

In 1864 Charles Henry Churchill was born in London. 
He received his early education in that city and joining 
the business when a young man, was associated with his 
father continuously. 

With headquarters in London the firm established 
branches in Birmingham, Manchester, Newcastle-on- 
Tyne and Glasgow. The latest development was a man- 
ufacturing plant in Manchester. 

Two sons survive, one of whom, Arthur, is at the head 
of the small-tool division of the business. 
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TRADE CATALOGS 
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D> & W Fuse Co., Providence, R. T Catalog Deltabeston 
wires and insulating materials. Illustrated, 24 pp., 4x7 in 
The Hartford Special Machinery Co., Woodland St. and 


Homestead Ave., Hartford, Conn. Circular. Bench taper 
gage. Illustrated. 
Union Caliper Co., Orange, Mass. Catalog. Calipers, di- 


viders, tap wrenches, steel rules, hack saw frames, tool hold- 
ers, etc. Illustrated, 56 pp., 5x7 in 

Julius King Optical Co., 10-12 Maiden Lane, New York 
Booklet. “Let Us Save You Workmen's Eyes.” Safety 
goggles. Illustrated, 18 pp., 6x9 in. 


BUSINESS ITEM 
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To provide additional manufacturing facilities to meet 
increased demands for their line of sheet-metal working ma 
chinery, the V. & O.. Press Co., Glendale, L. L, has added to 
its plant a one-story saw-tooth building of mill construc- 
tion. The addition will more than double the capacity of 
the plant and will be in full eperation by March 1. 
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Maurice Stanley, for sometime past in charge of the foreia 
department of the Russell & Erwin Co.. New Britain, Conn 
has become secretary of the Fafnir Bearing Co 

R. S. Coe has been appointed assistant manager of the 
Norton Company's publicity department Mr. Coe was forn 
erly advertising manager of Landers, Frary & Clark, New 


Britain, Conn 


Frederick A. Robinson, Jr.. has been appointed assistant 
manager of the Becker Milling Machine Co Hvde Park, Mass 
Until recently Mr. Robinson was associated with the Penn 


Sylvania Steel Co 

Charles E. Thomas, who some years ago was general mat 
ager and treasurer of the Cleveland Punch and Shear Works 
Co., has joined the sales organization of the Hilles & Jones 
Co., Wilmington, Del. 

Walter Knapp, formerly superintendent of the Lea-Court« 
nay Co., Newark, N. J., has become connected with the Fore 
River Shipbuilding Corp., Quincy, Mass., where he will be 
charge of the brass machine-shop divisior 

E. L. Cushman, president of the Cushman Chuck Co., Hart 
ford, Conn., has assumed the treasurership of the compat 
succeeding Richard Cushman in that capacity, who has r- 
signed to devote his time to outside interests Charles G. H 
Schomacher has become assistant treasurer 

J. E. MacArthur, who was recently superintendent of the 
Robinson Fire Apparatus Mfg. Co., St. Louis, Mo., and forn 
erly connected with the Pierce-Arrow Co., and the Brown & 
Sharpe Co., has accepted the position of superintendent of the 
No. 1 plant of the Russell Motor Car Co., Toronto, Can 
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V. P. Buck, president, Shawmut Machinery: Co Boston 
Mass., died in that city on Feb. 1 

J. S. Peacock, president of the Carbon Steel Casting Cs 
Lancaster, Penn., died in Miami, Fla., on Feb. 15 

John W. Hill, mechanical engineer and sales manager in 
charge of the Detroit Office of the Bantam Anti-Friction Co 
died suddenly in that ciey on Feb. 12 

Thomas J. Moore, for the past eight years sales manager 
of the Philadelphia branch of the Halcomb Steel Company 
died at Atlantic City on Feb. 6, after a brief illness 
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FORTHCOMING MEETINGS | 














A course of free lectures on military engineering will be 
given under the auspices of a committee representative of the 
four national engineering societies, by Captains Robins, Coiner 
and Ardery, Corps of Engineers, U. 8S. A This course will be 
under the direction of Major-Get Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Plattsburg next summer 
All engineers interested in preparedness will be welcome 
but ettendance at these lectures does not imply obligation 


to subsequent camp duty Through the cordial attitude and 
cooperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers These lectures will be given 


weekly, having begun on Feb. 14, under the following divis 
1Oons 

March 6, 1916—Seacoast defenses and battlefield llun 
inations 


March 13, 1916—The construction, maintenance and repair 
of roads, bridges and ferries; the selection and preparation of 
fords 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonment t! service of general construc 
tior ind the special service including all public work of 


an engineering nature which ma be required in a territory 
under military control 

March 27, 1916—The construction, operation and main 
tenance of railways under military control and the constru: 
tion and operation of armored trains 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

American Society for Testin Materials, Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 


Edgar Warburg, secretar University of Pennsylvania, Phila- 
delphia, Penn 
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Prices-- 





IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 
and dates indicated 
Feb. 25, Jan. 28, Feb. 19, 





1916 1916 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 
No. 2 X Northern foundry, New York 19.75 19.75 
No. 2 Northern foundry, Chicago 18.50 18.50 
Bessemer, Pittsburgh 20.70 21.45 
Basic, Pittsburgh ... 18.70 18.70 
No. 2 X, Philadelphia 20.00 20.00 
ee OO” ae . 18.25 18.50 
No. 2 Southern, Cincinnati.. 17.90 17.90 
Basic, Eastern Pennsylvania 19.50 19.50 
Gray forge, Pittsburgh. 18.45 18.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger from jobbers’ warehouse, New York: 

Feb. 25, Jan. 28, Feb. 19, 


1916 1916 1915 
Steel angles, base 2.95 2.60 1.85 
Steel T's, base... es 3.00 2.65 1.90 
Machinery steel (bessemer) 2.95 2.60 1.80 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 


Feb. 25, Jan. 28, Feb. 19, 


1916 1916 1915 
No. 28 black 3.50 3.50 2.60 
No. 26 black 3.40 3.40 2.50 
Nos. 22 and 24 black 3.35 3.35 2.45 
Nos, 18 and 20 black 3.30 3.30 2.40 
No. 16 black.... ae 3.75 3.45 2.35 
No. 14 blue annealed 3.7 3.35 2.25 
No. 12 blue annealed 3.65 3.30 2.2¢ 
No. 28 galvanized 5.65 5.50 3.75 
No. 26 galvanized 3D 5.20 3.45 
No. 24 galvanized ».20 5.05 3.30 


Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow 


Black———, —Galvanized—, 

Feb. 25, Feb. 25, Feb. 25, Feb. 25 
1916 1915 1916 
4% - to 2-in. steel butt welded 75 81% 59 Le % 
2! to 6-in. steel lap welded 74% SO 5S le % 





At these discounts, the net prices in cents per ft. follow: 


Diameter, In 


% 288 2.20 4.66 3.15 
1 4.25 3.24 6.89 4.67 
1% 5.75 4.38 9.32 6.30 
lle 6.88 5.25 11.14 7.55 
2 9.25 7.05 14.99 10.15 
2% 15.21 11.70 24.2 16.70 
3 19.89 15.25 31.75 21.80 
4 28.34 21.80 15.24 31.00 
5 38.48 29.60 61.42 42.20 
ee. ikl dc ha tee al aati $9.92 38.40 79.68 54.60 


Swedish Steel Sheets—To consumers requiring fair-size 
quantities tool steel sheets sell at l6éc. base and spring steel 
sheets at l2c. base. These prices are f.o.b. warehouse, New 
York 

Swedish (Norway) lIron—This material sells at $4.50 


base per 100 lb. f.0.b. New York In coils an advance of 50c. is 
charged 


Swedish Drill Steel—The following prices are base in cents 
per pound to consumers f.o.b. warehouse, New York 


Carload lots and over... : 6.50 
Over 10 tons, less than carload 7.00 
Over 1 ton, less than 10 ‘ 7.50 
Over 500 Ib., less than 1 ton 8.00 
Less than 500 Ib....... 8.50 
Holitow steel 
Carload lots and over... wars 10.50 
Over 10 tons, less than carload 11.00 
Over 1 ton, less than 10. 12.00 
Over 500 Ib., less than 1 ton 13.00 
Less than 500 Ib. 14.00 


Bar tron—Prices are as follows in cents per pound at 
the places named: 


Feb. 25, Jan. 28, 
1916 1916 
Pittsburgh, mill ; : 2.20@2.30 2.10 
SOW BONE asecce j : . 2.45 2.20@2.25 
as i ig ening wag eal o oe 0-0 Bed 2.60 2.50@2.60 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 10% off list. 
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METALS 


_ Miseellaneous Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 
Feb. 25, Jan. 28, Feb. 19. 
¢ 





1916 1916 1915 
Copper, electrolytic (carload lots)... 27.25* 14.75 
>; . 44.00 : 36.25 
Lead .. . 6.30 A 3.85 
a os.a bind wii ais 21.65 9.5 8.75 
Copper sheets, base........ 35.00 31.00 19.75 
Copper wire (carload lots). ose 30.00 31.00 15.50 
Brass rods, base. . 37.00 37.00 16.50 
Brass pipe, base 41.00 42.00 17.50 
Brass sheets ae as acl erie aie ena 37.00 37.00 16.75 
Solder % and % (case lots)......... 27.00 26.12% 24.50 

ST. LOUIS 

Lead ... ; . ar ; 6.20 5.95 
a eer eS ee ee ae ere 21.50 19.50 


*This quotation covers delivery for last half of year. 


Old Metals—-In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


Feb. 25, 


1916 
Copper, heavy and crucible... yee ee ee 24.00 
Copper, heavy and wire.... . 23.00 
Copper, light and bottoms 20.00 
Lead, heavy §.25 
Lead, tea 4.75 
Brass, heavy 14.50 
Brass, light me 12.00 
No. 1 yellow rod brass turnings. 14.00 
Zine ; ; es cere 14.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 





10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
jy to M3 : 31.50 32.00 32.50 36.00 
% to 31.25 31.75 32.25 35.75 
% to 1% 31.00 31.50 32.00 35.50 
I> to 2% 31.75 32.25 32.75 36.25 
Rounds 
: to 3 32.50 33.00 33.50 36.00 37.00 
Squares 
tt 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3 jon Se 32.75 33.25 35.75 36.75 
Squares 
3; to 3 sain = 32.75 33.25 35.75 36.75 
Rounds—Squares 
1 to 4}, 33.00 33.50 36.00 36.50 37.50 
5 to 6 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Peete ... . 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lec. per Ib 

The scrap allowance is 18c. per Ib. delivered at works. 


Babbitt Metal—In New York, quotations are as follows 
in cents per pound 
Best grade ....... 55@60 
Commercial grade ...... . oe ‘ 25@30 


Copper Bars from New York warehouse sell at 39.5c. per Ib. 


Antimony—For spot delivery on Chinese and Japanese 
brands the quotation is at 45c. per Ilb., duty paid. 


Aluminum—Quotations were made in New York as follows 
in cents per pound 
No. 1 virgin, 98 to 99% ‘ 57@60 
Pure B96 GO FOG .ccccces 56@58 
ee a a er er er ree ee 46@49 
SHOP ACCESSORIES 


Bolt Ends with hot pressed nuts sell at the base price 
of 50% from list price. This is for fair-sized orders from 
New York warehouse. 


Tap Bolts—The discount from New York warehouse is 20% 
from list. 


Coach or Lag Screws—Quotations from New York ware- 
house are now 65% from list. This is for fair-sized orders. 
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Serbian Shells--] 


By Frep H. CoLvin 





SY NOPSIS—One of the most difficult problems 
for the shop manager is the economical production 
of pieces in comparatively small lots and in a 
variety of sizes. The compensation comes in the 
developing of ways and means to overcome the 
difficulties presented. These articles on the manu- 
facture of Serbian shells show how a shop of 
moderate size handles shells from 70 mm. to 150 
mm. in diameter and of different types, making 
nine different shells altogether. The methods and 
times are interesting as showing what can be done 
under adverse conditions. 





The shop of the Providence Engineering Works, Provi- 
dence, R. L., affords an example of the way in which a 
plant of moderate size can be transformed from heavy 
engine work to the making of shrapnel and high-explosive 
shells from 70 to 150 mm. in diameter. True, a portion 


of the shop had 
Band Diam 









also in detail in Fig. 3. There is a varying amount to 
be cut off, owing to the difference in the depth of the 
forged hole, but all operations are gaged from the bottom 
of the pocket. The back end of the shell is also faced off 
by a large milling cutter suitably spaced on the same 
arbor as the cutting saw, so that the face of the shell is 
given an approximately equal thickness in each case for 
all future operations. 

The device for setting these shells.in the cutting-olf 
machine, as shown in Fig. 3, has several points of interest. 
It consists primarily of the arm A, which swings on a 
stud screwed into the bed and carries the gages B and C. 
These are a good sliding fit through the arm A, have the 
inner point tapered and the outer end knurled for easy 
handling. They also have two %¢-in. grooves, one near 
each end, for locking them in either the in or the out 
position. 

This locking is done by the latch handles D and £, 
which are pivoted so that the weight of the hooked end 

will keep them in 
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been utilized has 
many interesting 
phases. The shells are all made from forgings and in four 
diameters—70, 75, 120 and 150 mm. They are again 
divided into shrapnel and high-explosive shells, while 
the 120- and 150-mm. sizes are also made in two lengths. 
All of this goes to make the manufacturing problem more 
difficult, but adds interest to the final solution. 

Taking the 120-mm. short high-explosive shell as the 
subject, the manufacturing operations will be followed 
through, and the methods used on the other sizes will be 
shown. Fig. 1 gives a general view of the complete shell, 
with the protecting point screwed in place. 

The rough forgings weigh about 55 lb. and are approx- 
imately 514 in. in outside diameter, 344 in. in the bore 
and probably average 141% in. long. The first operation 
is cutting off the open end to length on the Espen-Lucas 
saw. The forgings are clamped in the holders at each 
side of the saw, being handled in pairs, as shown in Fig. 
2. They are gaged from the bottom of the forged hole 
by means of simple stops, shown on the machine and 
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FIG. 1. SERBIAN HIGH-EXPLOSIVE 120-MM. SHORT SHELL 


operation is done 
in the fixture 
shown in Fig. 4, which is mounted on a 24-in. Snyder 
vertical drilling machine, that carries a centering pintle 
mounted on trunnions in the side of the fixture and is fit 
ted with two sets of three centering fingers, so as to Insure 
the hole being drilled central with the bore of the shell. 
This fixture is shown in two positions in Fig. 4, while Fig. 
5 gives the details of its construction. The action of the 
centering fingers can be easily seen from the sectional view 
in Fig. 5, these fingers A and B being forced out by 
adjusting the nuts C and D on the rod &. The nuts 
carry right and left threads, and the rod £ is easily con 
trolled by the handwheel F,, beneath. 

In operation the shell is placed over the spindle while 
in the horizontal position shown. The shell is then 
thrown into the vertical position and locked by the index 
pin G, on the side. The handwheel F is turned until the 
locking fingers grip the bore of the shell, centering it 
for the drill, which comes through the bushing at the 
top. Details of this pintle are also shown in Fig. 5. The 
fingers A and B are held in a closed position. 
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Although it might appear that a shell of this size would 
be hard to handle in such a device, the trunnions are so 
placed that the long lever carrying the index pin makes 
it very easy to swing the shell from one position to the 
other. 

Roveu-TurNine THE Back END 

The third operation brings the shell blanks to the 
lathe for rough-facing the back end and turning the 
bevel, which is considerably larger on these shells than 
on some others. Several old 21-in. lathes are utilized for 
this purpose, and also some new LeBlond lathes of the 
same size. The difference in production is very noticeable, 
varying from 2% per hr. on the old lathe to 4 per hr. 
on the new. ‘This operation removes a large amount of 






































FIG. 2. OPERATION 1: CUTTING OFF END 


Machine Used—Espen-Lucas. 

Special Fixtures and Tools—Milling cutter face back end. 
Gages—Special depth gages on machine, see Fig. 3 
Production—10 per hr. 
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FIG. 3. DETAILS OF DEPTH STOP 


MACHINIST Vol. 44, No. 10 
metal, as can be seen from the operation sheet, which, 
together with the time required for handling, makes up 
the total operations. 

The shell is held on a three-jawed mandrel, or pintle A, 
these jaws being expanded by a taper draw-in plug oper- 











a 


rine 
UTE ee 














HINT ANT 


PPPLLEEEEDDRED adder nan tei crite es 
































FIG. 4. OPERATION 2: CENTERING BACK END 


Machine Used—Snyder 24-in. vertical drilling machine. 
Special Fixtures—Swinging drill jig. 

Gages—None;: use stop on center drill 

Production—50 per hr. 











Repent 
@ Oh—s 
, ey a Machine Stee! 


and grind this Detail! Z 
end _ fea 


T 


, $d > 






































FIG. 5. DETAILS OF DRILLING JIG 
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ated by a handwheel on the rod that goes through the hol- 
low spindle. The three jaws are of hardened steel and are 
curved on the bottom to insure even seating on the inside 
forged surface of the shell. 

Fig. 6 gives a view of the tool layout, with the squaring 
tool C and beveling tool D shown in position in the turret 
tool post. This picture also shows how the face of the 


























Applying the Gages 




















FACING BACK END 


FIG. 6. OPERATION 3 

Machines Used—Blaisdell and LeBlond 21-in. lathes. 
Special Fixtures—Driving mandrel, multiple tool block. 
Gages—F lat former A, length; B, form of bevel 
Production—2'% to 4 per hr., depending on lathe. 
firer is set into a recess in the faceplate and is then 
bolted to it. Fig. 7 shows all details of the holding 
mechanism. It is set into the faceplate, as shown at B. 

A similar holding device is used for the fourth opera- 
tion of rough-turning the outside diameter of the shell. 
This work is in reality split into two suboperations, the 
first lathe leaving about ;'; in. to be removed by a second 
lathe, as this method has been found more satisfactory 
in maintaining the desired allowance for finishing on the 
last cut. No particular lathe set-up is required, except 
as represented in Fig. 8, the only difference between this 
and the layout in Fig. 6 being in the tool used. The pro- 
duction on the first lathe is 4 per hr.; and on the second 
roughing cut, a production of 8 per hr. is easily reached. 
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FIG. 7. DETAILS OF DRIVING MANDREL 
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The work has now progressed to the boring of the shell, 
which is done in a LeBlond turret lathe equipped with a 
special chuck, shown in Fig. 12. The tool layout is 
shown in Fig. 9, while Fig. 12 gives a general view of the 
lathe set-up for this operation. 

Details of the special chuck are shown in Fig. 10 and 
contain several interesting features. It consists of the 
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FIG. 8 OPERATION 4: ROUGH TURN 


Machine Used—LeBlond 21-in. lathe 


Special Fixture—Same driving mandrel as operation 3 


Gages—aA, diameter 
Production—4 per hr. first cut, 8 per hr. for second cut 


evlindrical body, which is bolted to the faceplate by the 
flange A and turned on the outside at B to run in the 
steadyrest shown. The chuck carries two adjusting col 
lars C and D. The front collar carries the split taper 
bushing #, which is forced inward by the front plate F, 
and closes on the shell by means of the saw cuts on the 
comparatively thin taper section. The other end of the 
shell is screwed up by the collar C forcing three equally 
spaced pins F’ down against the shell. 

The boring tool, shown in Fig. 11 at A, is for rough- 
boring the inside of the shell and consists of a heavy 
steel shank carrying a 14-in. square high-speed steel cutter. 
This is hollow and has a brass tube that carries the lubri- 
cant direct to the cutting point, The construction of 
the other boring bars can be readily 
seen from the details and require 
little explanation. Another reamer is 
shown at B, carrying two long blades, 
that lap by each other so that each 
can present its cutting edge on the 
center line. Each also has adjusting 
and clamping screws. 

Behind the cutter blade is the pilot 
bushing A, which is pressed forward 
by the helical spring B. This pilot 
enters the shell body in the space bored 
for the thread and assists in guiding 
the bar so that the whole will be reamed 
true to the correct taper of 1° 12’ 
12”. The finishing reamers are shown 
at # and F, also the tool for recessing 
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OPERATION 5: BORING SHELL 


LeBlond 
Stops, 


ie 
FIG. 


2. 
turret lathe. 

special chuck. 
thickness of 


21-in 
position index 


Machine Used 
Special Fixtures 


Gages—A, bore for thread; B, form of bore; C, 
bottom; D, width of tongue; E, length of tongue; F, recess 
for thread 


Production—40 min. each. 


at the bottom of the thread. This carries a central stud, 
or distance piece A, which locates the recess with refer- 
to the bottom of the The 
movement is obtained by means of the lever B. 

Fig. 12 shows the carriage stops at C, a separate stop 
being provided for each turret position. A large multi- 
plying lever A has also been added on the front of the 
lathe carriage to aid in quickly setting the turret central 
at any time. The short end of this, at the left of the 
capscrew B that forms the pivot, is in the form of a bell 
crank, having a curved surface presented to the end of the 


ence bore. necessary side 


turret slide. 

The upper surface of the cross-slide way is graduated so 
as to make it easy for the operator to bring the turret to 
the desired position quickly. This view also gives a good 
idea of the construction of some of the tools shown in 
Fig. 11. It shows the roughing reamers, the tool for 
trimming the end of the shell, and the circular recessing 
tool, which cuts the groove at the bottom of the thread 
in the shell nose. 

The boring is divided into six suboperations, the first 
being to rough-bore by using the taper attachment at 
the back of the carriage, which has been fitted with a form 
of the proper shape. This is then released by means of 
a special nut, and the turret is brought to its central 
position by using the pointer already referred to. 

The second suboperation rough-faces the bottom of the 
hole and rough-bores the thread diameter. The third 
suboperation finishes the taper at the bottom of the shell 
with a two-bladed reamer, shown at F in Fig. 11 and 
also in the turret-tool layout. The fourth suboperation 
finishes the taper reaming and also finishes the thread 
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Recessing Tool and Holder for 5™ Position 
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FIG. 11. DETAILS OF BORING TOOLS SHOWN IN FIG, 9 
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FIG. 13. OPERATION 6: THREADING NOSE OF SHELL 


Machines Used—Automatic threading lathe and Lees-Bradner 
hobber 

Special Fixture—Roller rest; one tool only in lathe. 

Gage—Threaded plug. 

Production—S8 per hr. 





diameter. Suboperation No. 5 takes care of the recess 
for the thread and chamfers the inside of the shell, while 
the sixth and last suboperation finishes the tongue at the 
outer end of the shell, completing the fifth operation in 





FIG. 12. THE LATHE WITH STOPS AND INDEX NEEDLE 


an average time of 40 min., although the operation has 
been done in 24 min. 

After this comes a bench inspection, from which the 
shells go to a Lees-Bradner thread miller, to have the 
threads cut in the nose. Three threading lathes of the 
Automatic Machine Tool Co. are also used for this work, 
a roller rest being provided, as shown in Fig. 13. Only 
one threading tool is used on the work in the automatic 
threading lathe. The production averages 8 shells per hr. 

The seventh operation is grooving and knurling, Fig. 
14. The driving plug is screwed into the nose of the 
shell, as shown, the work being done in a 21-in. LeBlond 
lathe with a turret tool post. The groove is roughed out 
with a square-nosed tool in an Armstrong holder. The 
second suboperation cuts the eight small grooves, leav- 
ing seven ridges. 

The third suboperation is under utting the back side 
of the groove, this being done by a tool fixed at the 
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proper angle and fed into the bottom of the groove before 
cutting. By moving the carriage the desired distance to 
the right the undercut is easily made. This is controlled 
by two stops on the lathe bed, as shown, the depth of all 
the tools being determined by a single stop at the back 
of the eross-slide. 

The fourth and last suboperation is the knurling, with 
a knurl about 2 in. in diameter and having plain, straight 
grooves properly spaced so that the resulting effect at the 
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FIG. 14. OPERATION 7: GROOVING AND KNURLING 






Machine Used—LeBlond 21-in. lathe. 

Special Fixtures—Stops for carriage in undercutting driving 
plug. 

Gages—A, location of groove; B, width of groove; 
of groove. 

Production—5 to 6 per hr 


C, diameter 
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FIG. 17. DETAILS OF FLAP CHUCK 


bottom of the band groove is a series of square raised 
points all around the groove. The use of the large knurl, 
mounted on a substantial 1%4-in. pin, makes this a com- 
paratively easy operation. 

With the driving plug still in the end of the shell, 
goes to the eighth operation—finish-turning in a ig 
tice geared head lathe. Three tools are used in a special 
tool post, as shown in Fig. 15. One tool turns the relief 
ahead of the groove, the second roughs the back end for 
the cartridge case, and the third finishes. This operation 
averages 14 min. each. 
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Then follows a bench inspection, after which the driv- 
ing plug is unscrewed and the shells go to a lathe 
equipped with a flap chuck, as shown in Fig. 16, to have 
the back end faced off and the finish bevel put on th« 
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FIG. 15. OPERATION 8: FINISH TURNING 


Machine Used—Prentice geared head lathe. 

Special Fixtures—Driving plug and multiple tool block. 

Gages—A, diameter, one for size, one for relief; B, length of 
relief from groove. 

Production—14 min. each 
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FIG. 16. OPERATION 9: FINISH BACK END 

Machine Used—Le Blond 21-in. lathe. 

Special Fixture—Flap jaw chuck 


Gages—aA, thickness of bottom; B, length 
Production—11 min. each. 




















FIG. 18. OPERATION 10: MARKING BACK END 

Machine Used—Noble & Westbrook. 
Special Fixture—Roll stamp. 
Gage—None. 
Production—50 per hr. 
corner. This requires 11 min. Details of the chuck are 
given in Fig, 17. 

The back end is then marked on a machine of the 
Dwight-Slate pattern, Fig. 18, at the rate of about 50 
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per hr. Then comes the Government inspection. After 
the stamping, the shells are cleaned in a soda tank to 
cut out all the grease and oil, after which they go to 
the inspection bench to be looked. over by the Serbian 
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FIG. 19. BENCH INSPECTION GAGE FOR THICKNESS 
OF BOTTOM 


Government inspectors. If satisfactory, the shells are 
stamped and passed for further operations. 

They are now ready to have the ogives screwed in, so 
that these can be finished in place on the shell body. 
Before carrying this work through, it will probably be 
best to take up the manufacture of the ogives themselves. 

The inspection benches are well equipped with gages 
and are built of the most convenient height for the 





FIG. 20. RUNNING BELT FOR THREAD INSPECTION 


work to be done. A gage used for testing the thickness 
of the back end is shown in Fig. 19. The shell is placed 
over the center spindle A, being guided by the enlarged 
portion B. The measuring upright C carries the head 
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D, which is located by a shoulder on ( and carries the 
adjustable measuring point £. This can be handled very 
rapidly and gives good results. ) 

For testing the threads in the ends of shells a belt 
arrangement is used, as shown in Fig. 20, which saves 
both time and fatigue on the part of the inspector. This 
belt runs continuously. By laying a shell on the belt- 
covered pulleys it is revolved so that the plug gage need 
only be held still in the hand. For running the gage out, 
the inspector uses the gage as a handle and turns the shell 
end for end on the belt. In this way the rotation is 
reversed and the plug gage is unscrewed. 


How To Square the Heads of 
Bolts in a Lathe 


By Joun Hayes 


A large number of extra-long %-in. square-head 
screws were to be made, and neither miller nor shaper 
was included in the equipment. The heads of the screws 
were squared in the lathe, using the little kink shown, 
which may of use to others up against the same proposi- 
tion 

A 6-in. piece of 84x%-in. cold-rolled steel was drilled 
ve in at A and ,* in. at B. It was then slotted with the 


[ =, 
8, ve 
i 
(Vv 






cM 


SHOWING POSITION OF CHUCK JAWS AND POSITION 
OF TOOL 


hacksaw, as shown: drilled for a %<-in. screw at C;, 
relieved on one side of the slot and threaded on the other, 
making a clamp, as shown. 

The piece was held in a four-jawed chuck, with the 
face D set at about the center. A piece of flat steel and 
a C-clamp on the bed of the lathe acted as a stop for 
the carriage. After one side was faced, the screw was turned 
one-quarter way around and the operation repeated. The 
job was done much qu ker and better than it could have 
been Cone by filing or grinding. 


Iron-Ore Production—In 1880 the production of iron ore 
was 7,000,000 lone tons, compared with 60,000,000 tons in 
1913. The production of pig iron increased in the same period 
from less than 4,000,000 tons to more than 30,000,000 tons, the 
value of which in 1913 exceeded $458,000,000 The United 
State produces annually about 40 per cent. of the world's 
supply of iron, and is abundantly supplied with iron ore, yet 
there are excellent arguments in favor of encouraging imports 
of ore from Cuba and South America Iron ore forms the 
basis of the largest manufacturing industry in the United 
States. The profits to both labor and capital are made from 
the manufacture and sale of iron and steel products rather 
than from iron-ore mining Therefore so long as the United 
States can utilize the cheap ores from Latin America and 
export to those countries as well as to Europe the fabricated 
iron and steel goods there is reason to favor the continuance 


of these conditions 
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Turning an AwkKward Piece 
in a Drilling Machine 


By E. A. THANTON 


A method of doing a very awkward job is here shown. 
To turn the end of the casting in a lathe would have 
meant the making of some sort of holding fixture, more 
1 less complicated and difficult to handle. By using a 

















TURNING AN AWKWARD JOB IN A DRILLING MACHINE 
INSTEAD OF THE LATHE 


drilling machine the difficulties were greatly lessened, and 
a good job was the result. The work is done in the shop 
of the Disco Electric Starter Co., Detroit, Mich., and may 
suggest similar applications to other classes of products. 

The casting is put into a drilling jig, the holes in the 
“arms” drilled and also a hole drilled lengthwise of the 
bearing to be turned. The driver A has on the end a pilot 
that goes down through the hole in the bearing and into a 
bushed hole in the center of the boss B. A pin C rests 
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against one of the arms and serves to rotate the casting 
as the drill spindle revolves. The cutting tool D is fed 
to the bearing # by turning the capstan wheel F. It will 
be noticed that the cutting tool is a formed one and set 
into the end of the tool slide at an angle, so that, as it 
dulls, the end may be ground and the tool set up again 
without changing any adjustments and with little trouble. 


x 
A Rapid Method of Milling 


Flutes in a Reamer 
By GC. Smirn 


The illustration shows how flutes were milled in a 
barrel roughing reamer. The fixture is shown with A 
representing the reamer blank to be milled and B an 
enlarged view showing the style of flutes wanted. 

The first milling operation is to take hold of the body 
of the reamer in a hand-miller chuck to mill the s%-in. 
radius oil groove in the shank, as in the section shown 
at C. This groove acts as a locating point. The point 
of the screw in the index collar PD lines up the oil groove 
with the first flute cut. The index collars were put on 
the shanks of four reamers and put into the fixture /, 
against stop pins F, with the index pins in the fixture, 
as indicated at //, clamped down with four screws and 
four straps G into 20-deg. angle jaws in the fixture. 

The 20-deg. angles did not work well, so 5-deg. angle 
jaws and straps were put in and found to be a decided 
improvement. 

Four reamers are milled at a time. After the first 
cut is taken, the four clamp screws are loosened and the 
four index pins, shown at //, pulled out. The index col- 
lars are rotated to the next slot in the collar, the pins 
put in and the second cut milled. The third cut is made 
in the same manner. 

This method holds the reamers rigid, and they can be 
milled with a good stiff feed and a great deal faster 
than it would be possible to mill them on centers where 
there is very little support to avoid excessive vibration. 





DETAILS OF A RAPID METHOD OF MILLING FLUTES IN REAMER 
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The Small-Shop Grinder 


By Joun H. VAN DEVENTER 





SY NOPSIS—Machine grinding is not by any 
means restricted to large shops. It is true that 
the average small shop cannot afford to install 
a specialized machine with a small range of work 
for this purpose, but it should investigate the 
use of grinders of the universal type having a 
broad range. In this article the problem is 
attacked from the small-shop angle, and the causes 
and remedies of common qrinding troubles are 


given, 





The small-shop man does not ordinarily make his 
acquaintance with the art of grinding on what is called 
a “orinder.” His introduction to this method of remov- 
ing metal comes by way of a casting snagger, such as 
was described in “The Small-Shop Grinding Wheel,” on 





I 


Mn, 
FIG. 1. SURFACE-GRINDING ATTACHMENT APPLIED 
TO THE PLANER 


‘“ 


page 11 of this volume. This acquaintanceship broadens 
cut through experience with various improvised grinding 
devices, which are applied at various times to each 
machine in the shep, from the engine lathe to the planer, 
usually with more or less unsatisfactory results. Finally 
comes the ultimate achievement—the purchase of a 
“tool grinder’—which usually accompanies the advent 
of the first miller. In the majority of small shops the 
owner “guesses” that this is as far as it is safe to go 
in the installation of grinding equipment. Whether this 
is a good or a bad guess depends greatly on the kind of 
work that is being done, but I venture to say that it is 
a bad guess in a great many cases. 

One of the wrong notions of grinding is that its object 
is only to obtain a fine, smooth, accurate job. In 75 
per cent. of the large shops that finish work by this 
means the compelling object is not the fine finish so 
much as the reduction in cost that can be obtained over 
the old method of finishing by fussing with fine cuts and 
a file. Lathe hands will not start to file on a shaft that 
is left full of grooves from a roughing cut—it is too 


much like work. The grinder has no such notions abou 
the matter, however, and will tackle the roughest job with 
the same degree of self-confidence that it displays on 
coiling over a glasslike surface. One good way to look 
at the grinder is as a filing and polishing machine, a 
device that will do the finishing much more quickly and 
with less need of skill than is required to manipulate 
the file and emery cloth. 

“J don’t need a grinder in my shop,” says Bill Jones; 
“mv lots are too small. I seldom have more than six 
like pieces going through the shop at the same time.” 
Ky the same token, as the Irishman would say, Bill 
doesn’t need a lathe or any other tool in his shop; for 
having such small lots, he should hog out the work with 
vise and cold chisel. You will find someone able to 
advance the most plausible objections avainst the use of 


any improvement that ever was invented, and the old 





FIG. 2. TRAVERSE SPINDLE GRINDER ATTACHED TO 
THE ENGINE LATHE 
excuse of “small lots” is a standby in the shop where pro 
vressiveness has taken a back seat in favor of precedence 
and habit. 

It is easier to set up a grinder for an average job than 
to get a lathe ready for business, and the time saved 
even on one piece will often overbalance the setting up 
time of the additional machine. Work that is similar, 
such as grinding shafts of various lengths, can be handled 
with the same set-up simply by moving the tailstock and 
obtaining a suitable work speed. Where there’s a_ will 
there’s a way; and where a way is found, nine times 
in ten there is profit also discovered, 

The small shop that wishes to cut its eye teeth on 
the subject of grinding, at a minimum of expense, may 
do so by means of a tool-post grinder similar to that 
shown in Fig. 1. The advent of a small and durable 
electric motor makes this arrangement practical, as it 
dispenses with long overhead pulleys and traveling belts. 
An outfit of this kind will convert almost any machine 
tool into a grinder of sorts. In the illustration, Fig. 1, 
it is shown applied to a job of surface grinding, in 
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which a planer table is used to traverse the work and 
the planer head to crossfeed the wheel. Such a device 
cannot be expected to do the work of a machine especially 
designed for grinding. For one reason, the bearings are 
less rigid and will in time get loose; but if they are 
kept in first-class condition and too heavy cutting is 
not attempted, this tool-post grinder will answer the 
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the double purpose of grinding the lathe tools and cutting 
down the time otherwise wasted in walking to and from 
the regular tool-grinding wheel. 

For a more accurate class of work the traverse-spindle 
grinder, shown in Fig. 2, is applied to lathes or millers 
with satisfactory results. The accuracy of the grinding, 
assuming that the fixture is in good condition, depends 
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FIG. 3. CAUSES AND REMEDIES FOR MANY OF THE COMMON GRINDING TROUBLES MET IN BOTH SMALL 
AND LARGE SHOPS 


purpose on the occasional job that cannot be handled by 
any other means. A grinder of this same type does 
excellent work in the lathe, if the precautions necessary 
to be followed in doing the same kind of work on a 
regular grinder are observed. 

In many shops it is considered sufficient to stick the 
motor-driven grinding wheel in the tool post, put long 
slender work between centers and start to cut. In such 
cases it is usual to run the work speed well beyond the 
limit required for turning the same diameter, and also 
to use a-hard close-grained wheel. When the job is 
finished, the boss wants to know who has been hammering 
at the shaft and-has put in all the flat spots that are 
plentifully distributed over the surface of the work. A 
much softer wheel, a work speed one-third that required 
for a high-speed tool ‘cutting on similar material and 
the use of back rests supporting the work from the back 
and from beneath on shock-absorbing wooden blocks will 
give quite different results, 

A portable grinder of this kind can be used all around 
the shop. On the miller it will grind a fresh edge on 
cutters without removing them from the spindle; and 
when no other pressing use can be found, it can be bolted 
to the vacant end of the lathe bed and made available for 


solely on the truth of the headstock or miller spindle by 
which the piece to be ground is rotated. An outfit of the 
kind shown is inexpensive and will handle the most 
accurate work. It is driven from overhead, usually by 
means of a round or twisted belt, and necessitates the 
use of a drum pulley for this purpose, unless a small 
motor equipped with a driving pulley is mounted on the 
same slide. 

One of the peculiar things about a traverse-spindle 
grinder that its operator must learn by experience is 
that the bearings are not in proper condition unless they 
run hot. If they do not, it is a sign that they are too 
loose for an accurate grinding job to be obtained. When 
you can rest your finger with comfort on the bearings of 
a contrivance of this kind, there is something the matter 
with it! 

A grinding device of this simple and inexpensive type 
is suitable, not only for internal work, but also for 
angular and external work, since it can be swiveled about 
to any angle. In spite of its apparent lightness and the 
small dimensions of its spindle and bearings it will handle 
a very respectable cut in hardened steel. 

The universal grinder presents itself as the next step 
in advance for the small-shop man who has outgrown 
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the use of the foregoing expedients. It is true that a 
machine of this kind costs considerably more than a 
simple tool grinder that may fill the bill for some time 
after its purchase. On the other hand, the range of work 
of a universal machine is so great that this must be 
taken into consideration and weighed as a part of the 
value received per dollar expended. A machine that 
costs $800 and that is capable of earning $8,000 during 
its life of usefulness is a much better investment than 
one that costs but $200 and can earn $1,000. In the 
case of the universal grinder you have as an asset its 
capability of handling commercial grinding, not as 
rapidly, of course, as it could be done on a plain machine 
of the same capacity, but fast enough to bring in a good 
profit. Such a machine should always be equipped for 
wet grinding. 

This type of tool will handle not only all the grinding 
requirements of the small-shop tools and cutters, but also 
its commercial precision grinding—internal, external 
and angular—and a good range of commercial cylindrical 
and taper grinding in addition. In the average small 
shop it will be a long while before the demands for 
commercial work on a machine of this sort exceed its 
capacity in spare time. When such a time does arrive, 
it will be sufficiently soon to investigate the plain grinder 
as a means of handling this work. 


Wet or Dry GRINDING 


The question of “wet or dry” is an absorbing one to 
the citizens of many of our states, where the matter is 
eventually settled by ballot. When it comes to grinding, 
opinion is more unanimous and is quite in favor of “wet.” 
The use of a lubricant, or rather “coolant,” on the 
grinder helps to make quick time and to give a smooth 
job, but its main purpose is to prevent the distortion that 


‘ 


would otherwise occur, due to heating. When you consider 
that the chips torn from the work in grinding are raised 
to a temperature corresponding to the welding point of 
steel, the subject of temperature and the need of a cooling 
fluid take on a new importance. Oftentimes the water at- 
tachment is dispensed with as being a mussy contraption, 
a green hand finding that he needs a bathing suit more 
than a micrometer to help him navigate a grinder. This 
is all wrong and unnecessary ; for if the stream is properly 
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directed against the work, there will be absolutely no 
splash. , 

Among the things to keep in mind in operating a 
grinder are to use work surface speeds ranging from 25 
to 35 ft. per min. whne roughing, and 25 per cent. faster 
for finishing. As soft a wheel as possible should be 
used for the job, and the traverse per revolution should 
be between five-eighths and seven-eighths of the wheel 
face, in order to prevent wearing away its edges. 

Some of the most common grinder troubles are repre- 
sented in Fig. 3, which gives their causes and also the 
remedies to be applied in getting rid of them. They are 
included in this article, not to dishearten one who is 
contemplating the use of the grinder, but as a help for 
those who already have such machines. The former must 
remember that even in a foundry there are forty-seven 
ways of making a bad casting and that the comparatively 
few causes of trouble on grinders are really a recom 
mendation for this type of machine. 


Boring Lathe-Frame Bearings 
with Portable Fixture 


The illustration shows a portable fixture designed and 
used by the Lombard Governor Co., of Ashland, Mass., 
for boring the spindle and turret bearings in the frame 
of the Warren automatic hydraulic lathe. 

The frame B of this fixture is arranged to bolt to the 
frame of the lathe A, becoming practically a part of it. 
The boring bars are driven by pulleys and are fed 
longitudinally, as shown at C and D. The upper bar, 
which bores out the bearings J and //, is fed by hydraulic 
pressure; and the lower bar is fed by hand by means of a 
capstan screw. In this way the spindle and turret 
bearings are brought into close alignment more easily than 
could be accomplished on a horizontal boring machine. 

This is an excellent example of the use of a large fix 
ture, the body of the fixture being fully as long as the 
lathe bed. The utilization of fixtures of this size is not 
common, but there can be no question as to the economy 
of the method when the product is of sufficient volume to 
warrant the outlay. This is one of the problems that 
must be figured from many points—labor, spoiled work 
due to Improper setting, overhead on the fixture, ete. 
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METHOD OF BORING MAIN AND TURRET BEARINGS OF WARREN AUTOMATIC HYDRAULIC LATHES 
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Machining Bearings and Bracket 
for a Printing Press 


By Ropert Mawson 





SYNOPSIS—The drill jigs used in machining 
some of the hearings and bracke ts used ona print- 
ing press are here described. Owing to the fact that 
these elements are of a simple character, the tools 
designed and used are also simple. The parts pro- 
duced, however, are as desired and are interchange- 
able and produced at a low cost in time, both as 
regards machining and assembling in the jig. 





The two-sheet rotary printing press manufactured by 
the United Printing Machinery Co., Woonsocket, R. L., 
was described on page 58. Some of the tools, jigs and 





JIGS USED IN MACHINING PRACTICE ON TW0O-SHEET 


fixtures used in machining various elements used on the 
press were shown on pages 138, 232 and 318. Other well- 
designed jigs used in machining three bearings and two 
brackets on the press are described in this article. 

When drilling the transfer and delivery cylinder the 
casting is placed on a turned plug, which fits into a 
reamed hole and is locatel by a key which sets into a cored 
notch of the part. 

The jig used in drilling the driving shaft bearing has 
a novel method of locating. The bored casting is placed 
on the jig base fitting over a turned plug and is located 
hy a swinging strap. Not only does this method hold the 
work to close limits, but it is unusually rapid. 


FIG 10 
ROTARY PRINTING-PRESS BEARINGS AND BRACKETS, 


WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 

Operations—Drilling and reaming holes in transfer and 
delivery cylinder bearing, Fig. 1. The casting is placed on a 
3-in. plug fitting into the machined hole and is located by the 
spring-operated key A. The cover B is then placed over the 
part and held down with the open washer and nut C. 

Holes Machined—Two i{-in. drilled, two ™/,-in. drilled, 
two 5%-in. spot drilled and reamed, and one \-in. drilled. 


FIGS. 4 AND 4-A 


Operation—Drilling holes in upper and lower plate cylinder 
boxes, gear side, Fig. 3. The jig is slid over the casting, 
which has been previously bored, faced and turned. A pin- 
headed screw draws and holds the jig in position. The jig is 
designed so that both the upper and the lower parts may be 
drilled. 

Holes Machined—Two ji§-in. drilled and one \-in. drilled. 


FIGS. 6 AND 6-A 


Operation—Drilling holes in driving-shaft bearing, Fig. 5. 
The casting, which has been previously bored, turned and 


faced, is slid over the base A, made with a machined spindle 
to fit the bored hole in the piece. The jig is then dropped 
over the machined outside diameter of the piece and located 
with the swinging plate B. 

Holes Machined—Three jj-in. drilled. These holes are 
afterward tapped with %-in. U.S.S. threads. 


FIGS. 8 AND 8-A 


Operation—Drilling holes in upper surface of upper feeder 
cylinder guard, Fig. 7. The jig is dropped over the rough 
casting and forced against a stop with a pair of square-headed 
setscrews. 

Holes Machined—Two 4'/q-in. drilled. 


FIGS. 10 AND 10-A 


Operation—Drilling and reaming trip camshaft bracket, 
Fig. 9. The milled casting is located against adjustable screws 
and held down with setscrews and straps. 

Holes Machined—Two 1%-in. spot drilled and reamed, one 
1%-in. spot drilled and reamed, one 1,,-in. drilled, two 33-in. 
drilled, two “/,-in. drilled and one %-in. drilled. 
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Gage for Measuring Shrapnel 


By L. E. OLSEN 

The gage shown in the illustration has many advantages 
over the common saw-frame style or the vertical standard 
with pin-dropping device. 

It leaves both hands of the operator free and conse- 


quently increases his capacity for work. It does away 
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GAGE FOR MEASURING SHRAPNEL 


with lifting the shells, as they can be rolled along the 
table into a V-groove for measurement. This gage is 
cheap to make, and it can be used for various sizes by 
making a new gage pin. 


A Stud Driver 
By E. V. ALLEN 


I saw a fine stud driver in use in the Henderson Motor- 


cycle Co. shop in Detroit not long ago. It is shown in 
the accompanying illustration. Various sizes were in 


use, the one shown for driving studs into crank cases. 

















A SIMPLE AND RAPID STUD DRIVER 
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The wrench was placed over the stud, which went into 
the hole A. The knurled piece B, which is eccentric, was 
turned so as to lock the stud, which was then easily run 
down as far as the threads would allow. A stud can be 
removed just as easily with the same tool, by simply turn- 
ing the eccentric knurled driver around in the opposite 
direction. 

The name stamped on the tool was Edmund Sprung, 
Detroit. 
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Adjustable Hollow Mill 


By Epwarp L. Roseno.t 


The illustration shows an adjustable hollow mill that 
has proved useful in service. It is made in a manner 
similar to an adjustable milling cutter. 

In changing from one size to another, slacken the 


cap A slightly and press the blades back against the 
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DESIGN DATA FOR ADJUSTABLE HOLLOW MILL 
adjusting nut B; screw up the nut until the tools cut the 
proper size, and then tighten the cap. 

When this mill is used on a drilling machine, the 
shank should be made like style 1; and when used in a 
lathe, like style 2. 

The accompanying table contains data that will aid 
in designing mills for the various sizes shown. 


Attractive Calendars 


Among the numerous 1916 calendars received those 
distributed by the following machinery-building firms are 
especially attractive: The National-Acme Manufacturing 
Co., Cleveland, Ohio; The Cleveland Twist Drill Co., 
Cleveland, Ohio; The American Tool Works Co., Cin- 
cinnati, Ohio; Pacific Tool and Supply Co., San Fran- 
cisco, Calif.; Diamond Saw and Stamping Works, 
Buffalo, N. Y.; J. N. Lapointe Co., New London, Conn. ; 
White & Bagley Co., Worcester, Mass.; Portage Lake 
Foundry and Machinery Co., Hancock, Mich.; Noble & 
Westbrook Manufacturing Co., Hartford, Conn.; The 
Ashton Valve Co., Boston, Mass.; De La Vergne Machine 
Co., New York City; Goldschmidt-Thermit Co., New 
York City; The Standard Tool Co., Cleveland, Ohio. 

It is assumed that any available supply of these calen- 
dars can be drawn upon by our readers, 

















March 9, 1916 AMERICAN 


MAC 


IINIST H11 


Manufacturing Adapters for 18-Lb. 
High-Explosive Shells 


By J. 





this article are shown the 


tools and gages used in manufacturing 


SY NOPSIS—In 
Mite thods, 


No. 4 adapters for 1S-lb. h igh -¢ rplosive shells. 
The adapter is made from bar stock and the 
turn ing, thre ading, TeCE ssing and fina cull ine d 


off are performed on turret lathes, Two jigs are 


then used for the subsequent drilling and tapping 
operations, and after a thread-sizing ope ration 
the adapters are niche / plate d on two fac (Ss as the 


final operation. 





It is now no matter of surprise in the munition-manu 
facturing line of business to hear of sudden changes from 
regular lines of work to that of war material. This 
article describes the methods employed ina factory whose 
regular product is Although | stil 
manufacturing these machines, with extra equipment the 


cream separators. 
factory turns out some of the required munitions. The 
part handled is the No. 4 adapter, and it might be profit 
able to describe this part of a high-explosive shell, so that 
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readers will be well acquainted with the piece and its 
position in the shell. 

In Fig. is shown a detail of the adapter. The high 
explosive shell is of the 
English shrapnel, but differs in that in place of the 
socket of the shrapnel there is a steel socket. It is 
this socket that the adapter screws. The material used is 


same shape at the nose as the 
brass 


nto 


mild steel, with a minimum breaking test of 25 tons 
and an elongation of at least 12 per cent. in a 2-in, test 


piece. The internal thread takes what is known as thy 
gaine, which is an altogether separate piece. The 
for this work is rolled specially, being rolled to the nearest 
diameter to the required size, so that the least amount of 
stock is left to turn off. 

The lathe work is completed in one operation or setting, 
the stock being cut off bars of suitable length to a 
commodate the machines. As can be readily understood, 
it is not necessary in this case to have any special chucks, 
the collets being satisfactory for this work. In Fig. 2 
is shown the plan layout of turret positions. 

In the first turret position a three-step drill is used, 
which has a 114-in. straight shank, this being a very con- 


Stock 


Moore 
venient size to grasp in the holder. The drill has ampk 


allowance for grinding and is made of high-speed steel. 


Allowance of '/,, in. per diameter is made for 
On the 


three-step reamer, 


reaming 


second position this reaming is done with il 


a detail of which is shown in Fig. 3. 
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FIG. 3. DRILL 





AND REAMER FOR NO. 4 ADAPTERS 
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FIG. 4. CUT RECESS TOOL FOR NO. 4 ADAPTERS 


A facing tool is also held on this reamer and takes a 


slight skim off the adapter 
The third position is a rather difficult and awkward 
tool 


such size as to 


trouble is the 


must be of 
Another 


overcome 


one, First, the 


recess 
enter a 5-in. diameter hol 


width of the 
features, the tool, Fig. 4, 


recess, */,, in. To these two 


was made. 
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Referring to the illustration, A is the part held in the 
turret. B is the swivel or moving part. A radial slot 
to accommodate the slide bolt is made in part A, the 
radius being of course the distance from the swivel bolt C 
to the center of the slot. The spring D is placed to pull 
the tool always back to the dead center, as this point is 
most important; otherwise the tool would get jammed 
and broken. The recessing tool is plainly seen and needs 
no description. Briefly the action of the tool is as 
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FIG. 5. DETAILS OF FORM TOOL FOR NO. 4 ADAPTERS 


follows: Adjust the stop screw B to the required recess, 
pull the handle F over toward the operator until the 
stop is reached. When the operator releases the handle, 
the tool goes to the head center and the carriage can be 
pulled back immediately. This spring feature makes 
the tool foolproof. 

The fourth turret position is that of a collapsible die 
head for external threading. As this work is of common 
occurrence, no further mention is made, 

The fifth turret position is the internal tapping, and 
here is used a friction tap holder with a solid tap. 

The sixth and last position holds three tools—a center 
drill, which is used first to center the work, the form tool 
and the cutoff tool. The cutoff tool and the center drill 
need no comment, but 
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is rather out of the 


ordinary. In order to ~ rite 
utilize the usual type of | © a 
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cutoff tool as supplied by 
the turret-lathe manu- dh - 
facturers, the forming ; 
tool was made as 











shown in Fig. 5. The 




















form tool proper was 
placed in the regular . es 
stand,a hole being drilled -{ SL ro] ‘ana : 
in the stand to allow the 4 ee A) Y A 
draw bolt A_ to pass ; nm 
through. A square hole 
was filed in the opposite : 
side of the stand to ac- | ° y 
commodate the piece B. STE 


The draw bolt, pulling 
on the part B, draws it 
tight against the forming tool, holding it quite securely. 


FIG. 6. FIRST DRILL JIG 
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After leaving the lathe the adapters are taken to a 
two-spindle drill press and drilled and tapped for the 
fixing screw in the side. A jig, as shown in Fig. 6, is 
used. The piece is placed on the pin A. The screw B 
in the swing clamp C is screwed up against the work. 
After drilling, the bushing plate D is swung out of the 
way, and the work is tapped on the second spindle. 
The second drilling and facing operation is completed 
on similar drill presses, the work being that of drilling 
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FIG. 7. FACING TOOL USED ON SECOND DRILL AND 
FACE OPERATIONS FOR ADAPTERS 
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FIG. 8|§ DRILL JIG FOR TWO HOLES IN TOP OF ADAPTER. 
THIS JIG IS ALSO USED ON FACING TOP 
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FIG. 9. GUIDE FIXTURE FOR DRILL ADAPTER WORK 


the two holes for the spanner. In the lathe operation, 
0.015 in. more than the required length was left on, 
and in this operation the surplus is taken off by the facing 
tool shown. The pilot is made concave at the point. The 
reason for this is to allow no chips to gather between 
the stop rod of the drill and the face of the jig. The 
jig used for this operation is shown in Fig. 8. A rather 
easy and novel method of keeping the jigs line with 
the centers of the spindles is used on these presses and is 
shown in Fig. 9. The jigs slide in the groove A, are al- 
ways on the center and cannot turn around. Therefore 
they help the operator considerably. 

The final shop operation is that of sizing the threeds 
with an adjustable solid type of die to assure accuracy, 
as inspectors are most insistent on this point. A little 
14-in. lathe is used for this purpose, and as the work is 
simple, no comment is necessary. 
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Diameter Depth and Concentricity 
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Plug Gage for Small Center Hole in Adapters 





Ke ORRIN atest A [ Rear Xx 4} Detail > x6 L,O145'y. L018" ‘4 
: = j A > i . ° 
Na si Bt aug StL 7% 20 Thds RH.Mhitworth Cama ais 
he ied 8 zn0 \-;—r} - i uw 1k 55” | sty? 
QD Pind TI i f 30 — - Lt ma do, > ks 
tL ” a ; tes Qn. <r jz ok S> peecee Py >] 
0995 fy) | — 0.15 Le 855 2" 
whe -/I-— | gtk _y¥ | ; 25 Diameter and Depth of 





Gage for Length of Plain Gage for Length over-all Gage for Location 
of Fixing Screw 


Part of Adapter on Adapter 


Distance between Key or 


Gage for Diameter of 
Spanner Holes 
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FIG. 10. GAGES USED IN MANUFACTURING HIGH-EXPLOSIVE SHELL ADAI’TERS 


This completes the adapter with the exception of nickel 
plating on the faces A and B. After being plated, the 
adapters are inspected by the Government inspector and 
must conform to the various gages shown in Fig. 10. 
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Souvenirs from the Trenches 
By Ht SIBLey* 


When the irrepressible French soldier is not actually 
fighting for his country, he is busy making souvenirs 
allowing some time for sleep and eating. He utilizes 
everything available that is significant of the war and 
turns out some remarkably ingenious specimens. 

Probably the most popular bit of his handicraft is the 
bague des tranchées, or trench ring, which he fashions 
from the aluminum of a certain type of German shell 
nose picked up in the vicinity. So great is the demand 
for aluminum for this purpose that one of these fuse tips 
is rated worth a dozen of the solid brass ones, from a 
souvenir standpoint. The rings are made up in number- 
less designs, and some of the workmanship is decidedly ar- 
tistic, particularly those in which a figure made from 
the copper compression band of a shell is inlaid in the 
face of the ring. Some are embellished with the lion cut 
from a Belgian copper two-centime piece; others have a 
miniature shell in relief, or a human figure or a coat of 
arms, and nearly all are engraved with the name and date 
of some battle, as the Marne or Ypres. 

In making these rings the aluminum is fused in a ladle 
and then poured into a rough mold hewn in a brick. At 
Nieuport one of the soldiers was using a piece of a plaster 
statue from a shattered church for this purpose. The 
ring in the rough is then carved and scraped into shape 
with the crudest of tools, usually a worn-out file and a 
pocket knife. During my service with the American 
ambulance squad in Flanders last summer, I had oppor- 
tunity to collect a great many of these rings. My stock 
was as high as twenty at one time; but the French marins 


*Chauffeur in American ambulance squad in Flanders, 
June to September, 1915. 


were so liberal in giving us-any ring we admired that I 
became prodigal with mine, too, with the result that when 
our squad was unexpectedly removed to a ringless dis- 
trict, | had only five left. They are shown at A, B, C, D 
and £. 

The one | prize most highly was made to my measure 
by a soldier-jeweler at Crombeke, Belgium, and bears the 
symbol of ambulance service, the red cross, in copper, as 
shown at A. The workmanship is exceptionally fine. The 
others were made near Nieuport, which is right on th 
firing line. One of our men was fortunate enough to 
secure a bronze ring made from a Nieuport church bell, 
but these rings were very rare on account of the difficulty 
of working the tough metal with hand tools. 

Combination pen-and-pencil holders made by soldering 
the ends of cartridges together were very common at the 
front. The Frenchman is a true utilitarian, for to get 
the solder for these souvenirs he melted up meat tins. 
One in my collection, /’, was given me by an unfortunate 
culprit on the eve of his court-martial. | was passing his 
prison yard when he begged for a cigarette ; and as | 
thrust a handful through the fence bars, he gave me this 
holder. Another one, G, is made up of British and Ger- 
man cartridge shells and a German and a Belgian ball. | 
got it from artillery Captain Bartholet, formerly wireless 
operator on La Savoie, who was convalescing in a hospital 
at Zuydcoote, Belgium, with shattered ear drums. Captain 
Bartholet was exceedingly reticent on the subject of how 
he became injured, but I learned from other sources that 
he lost his hearing when his battery had been struck by 
a German shell. Several of his comrades were killed. 
The ammunition had‘ not been destroyed, however, and 
Bartholet returned and made several trips under fire to 
carry the ammunition to.a place of safety. Naturally, | 
think a great deal of this particular souvenir. 

Nearly every soldier we encountered carried a hand- 
made briquet, or cigarette lighter, and we were constantly 
besieged by them for a little essence, or gasoline, with 
which to fill these briguets. There was no standard design 
or pattern, but the majority of them were very neat and 
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SOUVENIRS MADE IN TRENCHES NEAR 
NIEUPORT BY FRENCH SOLDIERS 


FIG, 1 


attractive; a few were really handsome. This particular 
specimen, H, has a body of brass from a shell nose, deco- 
rated with French infantry buttons on each side. The 
flint wheel is procured at any of the numerous tobacco 


shops that have sprung up all along the front. Kept 
properly filled with gasoline, they are very reliable. One 


appreciates them at the front, too, where matches are none 
too plentiful. 

Other forms of trench-made souvenirs were legion— 
cigarette cases, cocktail shakers, paper weights and some 
very handsome paper cutters made from the brass sioxante- 
quinze shells. I have a unique inkstand and pen-rack 
made from parts of a shell, as in Fig. 2; and several of 
the men on our squad used graduated time noses from 
German shells for radiator caps, Fig. 3. 

One asks when the soldier finds time for all these things ; 
but bear in mind that he is not fighting every minute, and 
besides you can leave it to a Frenchman to find time to 


Furthermore, men must have 


exercise his ingenuity. 








FIGS. 2 AND 3. INKSTAND WITH COVER AND PEN RACK 


MADE FROM NOSE OF SHELL AND BRASS CHAMBER 
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something to take their minds off the horrors which sur- 
round them. When nerves are shaken by hours of crash- 
ing shell fire and the sight of wounded comrades, work of 
this kind takes them into new fields of thought and is 
more of a relief than might be imagined. 
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A Flat-Sided Brass Lap 


By James McINTYRE 
The illustration shows a makeshift that I ran across 
recently. Having to lap a 0.750-in. ring gage 3 in. long, 
I made a brass lap as shown, milling a flat on two sides. 
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A FLAT-SIDED BRASS LAP 





When the lap becomes small, a little peening on the flats 
with a hammer will make it cut again. 

The tendency to bell mouth the hole is not nearly se 
great with this type of lap. 
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Alignment Charts for Design of 
Flat Plates--II* 
By Axe K. 

The first two charts in this section finish the general 
cases commonly met with in the design of flat plates. 
The last two charts deal with stayed surfaces. Of these, 
Chart 8 covers the ideal case and Chart 9 applies to boiler 
plates and is worked out from the standards laid down 
in the Boiler Code of the American Society of Mechanical 
Engineers. 

The following conditions must be considered in select- 
ing points on the M, scale, Chart 9: 

1. When doubling plates are fitted of the same thick- 
ness of the plates they cover, and not less in width than 
two-thirds the pitch of the stays. 

2. If the diameter of riveted washers be at least two- 
thirds the pitch of the stays, and the thickness not less 
than the plates they cover. 

3. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with nuts and 
washers, the latter being at least three times the diam- 
eter of the stay and two-thirds the thickness of the plate 
they cover. 

t. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with nuts only. 

5. When the plates are not exposed to the impact of 
heat or flame, and the stays are screwed into the plates, 
having the ends riveted over to form substantial heads. 

6. When the plates are exposed to the impact of heat 
or flame, the steam is in contact with the plates, and the 
stays are fitted with nuts and washers, the latter being 
at least three times the diameter of the stay and two- 
thirds the thickness of the plates they cover. 

7. When the plates are exposed to the impact of heat 
or flame, steam is in contact with the plates, and the 
stays are fitted with nuts only. 


PEDERSEN 





*The previous installment of this series appeared on page 
373. 
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Some Recent Developments in 
Tool-Steel Testing--] 


By Epwarp G. 





SYNOPSIS—An important series of original 
tests and the deductions from the results of other 
experiments on the durability of high-speed steels 
are given in these articles. They are of particular 
interest in view of the comparative lack of data 
on finishing cuts, to which they chiefly appertain. 








Since the tool-steel testing machine was first described 
in the American Machinist in Vol. 32, Part I, page 822, it 
has been the means of carrying out many investigations 
into the qualities of tool steel. Through the experience 
thus gained some modifications have been introduced in 
the design of the machine and the method of testing, 
though the principle remains unaltered. 

A brief description of the machine as now made is 
essential for a clear understanding of the improved 
method of testing. The machine, Fig. 1, is essentially a 
vertical drilling machine, driven through variable-speed 
friction gearing. The spindle is weighted and carries in 
place of a drill a standard steel test tube B of 34-in. 
diameter and 5-in. bore, guided at its lower end by 
a hardened-steel bushing. The sample of steel to be tested 





FIG. 1. THE TESTING MACHINE USED 


is made into a tool, ground to standard shape and so 
fixed as to act on the end of the tube and turn it away. 
The durability of the tool is measured by the length of 
tube it will turn away before becoming blunted a standard 
amount. The feed is constant and in all standard tests 
is 0.0012 in. per revolution. 


*Director, Edward G. Herbert, Ltd., Manchester, England 





HERBERT* 


In the original machine the feed was regulated and 
kept constant by adjusting the pressure of the tool against 
the test tube. For this purpose the tool holder or vise 
was mounted on knife-edges and provided with a steel 
As the tool became blunt, more 
pressure was required to keep the feed constant, and it 
was applied by shifting the poise. 


guard and sliding poise. 


This adjustable feed arrangement has now been re- 
placed by a feed screw J carrying a nut H/, on which the 
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TOOL 














KFFECT OF TEST ON 


weighted spindle sleeve rests. The spindle and tube 


The tool 
mounted on 


therefore receive a constant “permissive” feed. 


fixed in a vise, which is no longer 


knife-edges, but rigidly attached to the machine. 


A is 


The increased rigidity of the vise has a considerable 


effect on the test results. The tools stand up longer at 


all speeds and stand up at much higher speeds. There 
was, in fact, with the original machine an artificial limit 


this 
limit heing imposed by the vibration that took place at 
With the tool 
rigidly held in a heavy vise this limit no longer exists. 


to the speed at which any tool would keep its edge, 
high speeds, say above 120 ft. per min. 


Consequently, the tests now show a greater contrast 
between carbon and high-speed steel, with respect to the 
maximum speeds at which they can be worked, 

With the rigid vise and screw feed the former method 
the tool the test Is 


The mechanism now emploved for 


of measuring the wear of during 
ho longer applicable. 
this purpose will be understood from Fig, 2, in which A 
is the tool and B the test tube. 
on knife-edges D and carries at one end a hardened-steel 
ball £, loosely resting in a conical socket so that it is 


The beam C is mounted 


free to revolve about its own center. A micrometer screw 


F is mounted in a bracket on the machine column and 
hears on the end of the beam opposite the ball; an ol 
dashpot G serves to hold the beam steady. The microm- 
cter is insulated and forms part of an electric-bell circuit, 
so that the bell rings when the micrometer touches the 
beam. In making a test the procedure is as follows: 

The cut is started, and the beam to take 
up its position with the ball pressing lightly upward 


is allowed 


against the end of the tube, its own weight and that of 
the dashpot plunger holding the beam in this position. 
The micrometer is then screwed upward until it just 
makes contact with the the beam, this 
adjustment being made very accurately with the aid of 


the electric bell. 


under side of 
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The dial // of the micrometer is set to zero and locked 
in that position. The micrometer screw is now turned 
so as to lift the end of the beam 0.005 in., which causes 
the beam to tilt on the knife-edges and lowers the ball 
from the tube end. The actual movement of the ball 
is one-fifth that of the micrometer, since the distance 
from the knife-edge to the ball is one-fifth the distance 
from the knife-edge to the micrometer. There is there- 
fore a space of 0.001 in. between the tube end and the 
ball. At the instant when this adjustment is made, the 
recording mechanism is put into action and the pencil 
begins to register the length of the tube turned away. 

As the test proceeds, the tool gradually becomes blunted. 
This effect, of course, takes place at the part of the edge 
that is actually cutting the tube, and the effect is that 
illustrated at J, Fig. 2, a slight notch being worn in the 
edge. The actual cutting edge is now the bottom of this 
notch; and the end of the tube, which is necessarily on 
a level with the cutting edge, is now lower than at the 
commencement of the test by the depth of the notch. As 
soon as the notch is 0.001 in. deep, the tube will come in 
contact with the ball and by pressing on it will tilt 
the beam slightly, so as to break the electric contact 
between the beam and the micrometer. When this occurs, 
the bell ceases ringing and the test is immediately 
stopped. 

The autographic record shows the length of tube which 
the tool has turned away before being blunted 0.001 in., 
which is a measure of the durability of the tool at the 
particular speed under investigation. ‘Tests are made at 
cutting speeds of 20, 30 and 40 ft. per min. and so on 
up to the highest speed the tool will stand, and the 
durabilities are plotted to form the “speed curve” of the 


steel. 
ADVANTAGES OF TEsts MApE Witnout LUBRICATION 


In all the former tests the tool and tube were kept 
flooded with water; but this practice has been abandoned, 
and all standard tests made dry. Several 
advantages are gained by this alteration. 

The average length of test is less than it would be 
with water, and this fact counteracts the lengthening of 
the tests that would otherwise result from the increased 
rigidity of the tool. The temperature of the cutting edge 
is of course much higher without water, and the tests 
can therefore be completed at lower speeds. 

The coloration of the chips that takes place when 
cutting dry is an indication of the cutting temperature 
and serves to connect particular points on the speed curve 
with corresponding conditions of workshop practice. For 
instance, at a speed of 60 ft. per min. the chips produced 
by the testing machine are blue; at lower speeds they 
are yellow or white. It may be inferred that the cutting 
temperature at 60 ft. is similar to that of a lathe tool 
when cutting under conditions (speed, depth of cut and 
traverse) just sufficiently severe to produce blue chips. 
A tool steel that gives a good test result at 60 ft. on the 
testing machine is one that will stand up well under 
blue-chip conditions on the lathe. Another steel may 
not do well under test at 60 ft., but may prove durable 
at 40 ft.—the highest testing-machine speed that produces 
no coloration in the chips—or at 130 ft., which gives 
red-hot chips. In either case the steel may be expected 


are now 


to do well in the workshop under corresponding condi- 
tions—that is to say, under conditions which heat the 
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cutting edge to the same temperature. These correspond- 
ing conditions include not only the speed but the shape 
of the tool, the hardness of the work, the dimensions of 
the work, the depth of cut and the traverse. The cutting 
speed may be either higher or lower than the correspond- 
ing testing-machine speed. 


Curves SHow1NG Cup ConpiITIONS AT VARIOUS SPEEDS 


Fig. 3 is a typical speed curve from high-speed steel, 
showing the condition of the chips produced at various 
speeds. It will be seen to include the whole range of the 
cutting temperatures that are found in ordinary work- 
shop practice; indeed, the testing-machine conditions go 
beyond the conditions of the workshop in both directions. 
At 150 ft. the tool, the chip and the work are all red 
hot. Such a state of things is not found in normal 
workshop practice, though speeds much higher than 150 
ft. per min. are commonly used, with much heavier cuts. 

There are several reasons for the generation of such 
a high cutting temperature with a small cut at a 
moderate speed. The test tube is light in section and 
cannot conduct away the heat rapidly like a solid bar or 
heavy mass of metal ; the tube is made of very tough steel 

























































we T I 
20} + A\;—+ — s 20 
18} 4+— TT 8 
| | es 
let-— a ——+5 6 
} | | s 
2 4E— ———1—}—+ 4 
> | | 
- ri— ol i—t+—+-8] 3% rp 
‘ r | [J&} e 
10t+—+- —zt+s7-S-3] «& 0 
2 '" a; 8; S s| © 
© “ o = as = ¥v 
% 8§-—2-5 S+S+-$48] 3 s- 
= — ie @ | $| I 
2% | al ?i/ as @ 
o— <2 sTsre el — Ff 
= is qaia us 
4F | ‘io ; | = SF - 4-— 
7H | — T] + — 2 
i | i 1 | L i i 1 
© 2 40 60 80 100 120 140 160 0 20 40 6 8 10 120 
Cutting Speed, Feet per Minute Cutting Speed, Feet per Minute 
F1G. 3. CHIP COLORS ON THE FIG. 4. CUTTING DRY AND 


TESTING MACHINE WITH WATER 


in a semihard condition, and the tool is ground to an 
angle that is inefficient for cutting, being equivalent to a 
lathe tool set opposite the work center, with no top or 
rake. Such a tool necessarily generates a large 
amount of heat. This inefficient form of tool was adopted 
partly because of the ease with which it can be reproduced 
and partly because its inefficiency is an advantage for 
the purpose of the test. With a keen cutting tool a much 
longer range of observation extending to high cutting 
speed would be required to exhaust the cutting possibilities 


side 


of the steel. The tests would be longer and more 
expensive, but would give no more information. The 


function of the testing machine is to measure durability 
through the widest possible range of cutting temper- 
atures with a minimum expenditure of time and material, 
and this end is attained by using a tool shape that 
generates a high temperature without using excessive 
speeds. 

At the other end of the scale—the low temperature— 
we have a tool taking a chip 0.0012 in. deep and + in 
wide at 20 ft. per min. The temperature under such 
conditions is lower than would be found in ordinary 
workshop operations, and it can of course be brought still 
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> 
lower by turning on the water. The effect of water 
cooling at such a low speed as 20 ft. is always to lower 
the durability of the tool. Thus a comparison of the 
curves in Fig. 4, made from the same steel cutting with 
and without water respectively, shows that at speeds from 
20 to 45 ft. the dry cutting tool was the more durable. 
Another notable fact is that in each case the durability 
is less at 20 ft. than at somewhat higher speeds. These 
two effects, which are contrary to the general experience 
of the workshop, are not exceptional, but are character- 
istics invariably found in the speed curves produced by 
the testing machine. They have been shown in a previous 
article to be manifestations of some physical fact ; namely, 
that a rise in temperature (between certain limits) 
increases the hardness and toughness of tool steel and 
therefore increases its durability. 
The manner in which the 
brought about is immaterial. Whether by application of 
artificial heat, by increasing the cutting speed or by 
turning off the water and cutting dry, the result is the 
same—the tool lasts longer. 


rise in temperature is 


A PrecuLiAn PHENOMENON AND OCCURRENCE 


This peculiar phenomenon, first established by the tool- 
steel testing machine, takes place only between certain 
temperatures, which are not the same for all steels, but 
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the tests. 
breakdown point, but only to the point at which they 
Therefore, it is 


Finishing tools are not generally run to the 


become too blunt to leave a fine finish. 
only possible to obtain a measure of their durability by 
adopting some means for estimating their bluntness, and 
this must be done without stopping the cut. 


Tue EXrerIMENTsS OF Proressor POLIAKOFF 


Finishing-operation cuts have been made the subject of 
recent experiments by two skilled investigators. Professor 
Poliakoff, of the University of Moscow, whose work in 
connection with the testing of twist drills is well known, 
has carried out an important series of lathe tests with 
finishing cuts. His purpose was to find how the durability 
of the finishing tool and the character of the finished 
surface are affected by variations in the depth of cut and 
in the cutting speed. His work has been published in 
the Russian language only. Perhaps he may be persuaded 
to make it available to readers of English, but in the 
meantime he has kindly placed at my disposal a number 
of highly interesting microphotographs of turned surfaces 
and some speed-durability curves made with lathe finish- 
ing tools. 

The tests made by the 
iathe and the that 
could be produced before the tool arrived at a standard 


steel bar in 


turned 


were turning a 


measuring area of surface 











generally lie between atmospheric temperature and 200 degree of bluntness. In measuring the bluntness of 

Cutting Sened, Vest’ par Hinate the tool advantage was taken of the 
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FIGS. 5 AND 6. SPEED-DURABILITY CURVES DEVELOPED FROM LATHE 
PROFESSOR POLIAKOFF 


TESTS MADE BY 


deg. C. In the majority of workshop operations the 
temperature of the cutting edge is considerably higher 
than 200 deg. C., even when a coolant is used, and the 
phenomenon does not occur. 

Such a low cutting temperature can only occur when a 
very light cut is taken at a low speed. Many isolated cases 
have been noticed, when this somewhat unusual com- 
bination of conditions was present and the phenomenon 
duly made its appearance; but its occurrence has not 
apparently attracted much attention, and it has entirely 
escaped the notice of the best-known investigators of 
cutting phenomena, who have somewhat unaccountably 
confined their attention to what may be classed as rough- 
ing cuts. 

The durability of tools in finishing cuts is in some 
respects more important, because such cuts are usually 
made with a fine feed and therefore take a long time and 
because it is essential in finishing work that the tool 
should retain its sharp edge, so as to leave a smooth 
surface. One can only surmise that experimenters have 


been deterred from entering this field of investigation by 
certain difficulties connected with the carrying out of 


Cutting Speed, Meters per Minute 


was stationary; but any blunting of 
the tool was shown by a movement of 
the needle. In this way the bluntness 
of the tool could be measured continuously, and the test 
was stopped as soon as the standard bluntness had been 
produced. 

Figs. 5 and 6 are speed-durability curves produced by 
this method. It noticed that in 
durability of the tool increased as the speed was increased, 


will be every case the 
und after having attained a maximum at a certain speed, 
the durability declined. The curves are in conformity 
with those produced on the testing machine, and they 
establish the fact that the curious phenomenon referred 
to is not in any way peculiar to the testing machine, but 
must be taken into account in all machining operations 
that the condition—a very low 
cutting temperature. 

(To be continued) 


involve one essential 


sae 
Ba 


Great Economic Waste resulting more or less directly from 
unscientific employment methods was made the subject of an 
address presented by Dr. Ernest F. Nichols, president of Dart- 
mouth College, before the fourth annual meeting of the Cham- 
ber of Commerce of the United States. Dr. Nichols suggested 
the 

managers, 


the appointment of a committee by national chamber to 


deal with the subject of employment 
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The Only Shop in Argentina 
Making Its Own Steel 


SPECIAL CORRESPONDENCE 


The illustrations are from the works of La Cantabrica, 
Buenos Argentina, which the distinction of 
being the only plant in South America that produces its 
for making nuts, bolts and other similar 
Reverberatory furnaces are used, and Fig. 1 
the 


Aires, has 


steel 
products. 


own 


shows a section of the rolling mill, with some of 
heated rods passing through the rolls. 

Fig. 2 gives a general idea of the shop construction, 
showing the monitor roof with ample skylights, the steel- 
channel construction of the and 
braces and the way in whieh countershafts are supported. 
The long braces of channel section add materially to the 


strength of the structure and the stiffness of the roof. 


columns, crossbeams 


The monitors give an even distribution of light and assist 
ventilation. 

A section of the bolt department is shown in Fig. 3, 
some of the headers being shown in the back- 
ground at the right. The lathe at the Jeft, with its gap 
hed, proclaims its English origin, and the two columns 


vertical 


show very clearly how the roof is supported. 

Fig. 4 shows the part of the shop where general work 
is performed, the usual arrangement of lathes, benches 
and vises being followed here. These views were taken 
by the American Machinist representative, Duncan N. 


Hood, through the courtesy of the manager, José De Soto. 


FIGS. 1 TO 4 


1—In the rolling mills 








AN UNUSUAL 
Fig. 2—To show shop construction. 
general machine shop 
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Safety Holder for Press Work 
By J. H. Moorr 
The spring safety holder shown has saved not only time, 
but doubtless numerous fingers, which are much more valu- 
Its simplicity is apparent. 
is made of a size to suit the work, the 


The 


able. 
The space A 
particular piece in this case being shown at D. 





/ Piece tobe 


WORK 


SAFETY HOLDER FOR PRESS 


spring 2 shows all the action that is required to hold 
the piece in position to be notched. The pieces A are sold- 
ered at the joint (. As these notching punches come in 
from the side, it was an extremely dangerous operation be- 
fore this holder was designed and put in general use. 
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bolt-heading department. 


SOUTH 
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Standardizing Shop Drawings of 
Machine Details 


By A. C. 





SYNOPSIS—This plan is intended to relieve the 
drafting room of the large amount of duplication 
which is often considered necessary in the details 
of manufactured articles. It substitutes a form, 
printed on bond paper for easy blueprinting, and 
enables stock orders and instruction cards to be 
made by filling in a few blanks or crossing out 
unnecessary directions. A careful study of some 
of these forms should be helpful to many drafting- 


room heads. 





The illustrations present a number of interesting ex- 
amples of a plan for reducing labor in the drawing room 
by making it unnecessary to draw many of the details 


SPENCER* 


universal application, as well as the surprising amount of 
detailed instructions which can be given with all the 
necessary variations for different pieces. These variations 
are easily secured by crossing out unnecessary operations 
and putting in special figures wherever necessary, such 
as the length of time to be kept hot and the drawing 
temperature for pack hardening. 

The actual size of the shects shown is 6x8 in., although 
a larger size, 8x12 in., has also been used for some pur- 
poses. The sheets are printed on a bond paper in a 
printing press, and blueprints are easily made. 

It will be noticed that the necessary stock is shown at 
the top of each sheet, as well as the list number of 
the sheet in the upper right-hand corner. An outline of 
the piece, not drawn to scale, gives all necessary dimen- 
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FIG. 3. SHEET FOR COLLARED CAPSCREW 


used in standard machines, and for making possible the 
issuing of blueprint instruction sheets at a very low 
cost. A little study of these sheets will show their almost 


*Chief draftsman, United Shoe Machinery Co. 


FIG. 4. SHEET FOR CONE-HEAD SCREW 


sions, and below this are instructions covering the type 
of machines on which the work is to be done, all neces- 
sary directions as to spindle speeds and the necessary 


gearing, as well as the standard time per piece. 
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The left-hand column contains all the necessary opera- 
tions and any special directions. Unnecessary operations 
are crossed out, and below this there are directions for 


the proper pack hardening in each case. 


AMERICAN 


column shows the necessary tools to be used. 


Although only 16 examples are shown these printed 


sheets now cover about 30 subjects and will be added 


The central 
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to from time to time. 
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They include, in addition to the 


parts shown, cam rolls, shouldered cap screws, special 


screws and work of this nature. 


It can easily be varied 


or enlarged to suit the individual of different shops. 
This method, as will be seen, gives a very uniform set 


of drawings. 


As the draftsman is only required to add 


a few dimensions and perhaps cross out a few unnecessary 
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SHEET FOR SPECIAL PIN 


FIG. 10. 


SHEET FOR HEADED PIN 
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fives 


perfectly legible. 


uniform 


lettering 


instructions, it effects a large saving of time. It 
printed 
avoids all! difficulty as to instructions not always being 
The instructions which are added can 


in each 


also 


case, which 


be done on the typewriter if preferred, as the sheets are 
small enough to be handled easily in that way. 


This system was designed by the writer some time ago 


and has been put into practice in the drafting rooms of 
the United Shoe Machinery Co., Beverly, Mass., where it is 
proving highly successful in every way. This system can 


he modified to suit almost any shop conditions where the 


work is of sufficient volume to warrant printing the blanks. 
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An Inexpensive Inserted-Blade 
Oil-Feed Drill 
By B. W. 


high-speed steel soaring to nearly 


RAYMOND 


With the price 
$3 per lb., it becomes necessary to take special precau- 
tions to save the high-speed steel one has on hand. The 


- [7 Stamp Line 
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A knife, not shown, is held in the jaws of the casting 
(’ by two screws, also not shown. The casting C is moved 
from right to left by the swing arms B and works on the 
pivot screws J, which are locked by the collars J. The 
arms # are controlled by the shaft #, the upper end of 
which is squared to receive a hand crank D. By pulling 
the hand crank from right to left the arms B will be 
swung around until the stop pin L 
comes in contact with the corner of the 
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£ : foil ey | | frame A at N. The left-to-right move- 
Le ment brings the pin WV in contact with 
40° “Stamp the other side of the frame A, thus 

ee " a making two limit stops. 

B| > R ” aie ie-0/88"Ream DO y Shank, Chrome Nickel te pee The headless screws K secure the 
6a By | SE AES eee | arms B to their shafts F and F. These 
=b magmas, ~ > ey A | screws are large enough to stand all 
al "a " uy ie Ip the strain of the work of moving the 
My, Zong, Before p thing pin in place, see that knife back and forth, but the me- 
Se” we Lit’ it tits the slot in blade very srg) " chanical principle of applying the limit 
i) S stops is all wrong. The pull on the 
130! 1 i a ne YA AV A AV A A A A DA A A . S hand crank causes the shaft EZ to 
py uP Like suum MIIIIULILITT mee. & Z ats N move a part of one revolution, causing 
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SECTION B-B 


SECTION D-D 
AN INEXPENSIVE INSERTED-BLADE OIL-FEED 


drill shown herewith was designed with this purpose 
. . mn 

in view. The body 
carbon steel; the blade is of high-speed steel. As it is 
mn . . 
he rest is self-ex- 


is of cheap chrome-nickel 15-30 


very small, it is not expensive. 
planatory. 


Parl 


Improved Hand-Crank Stop 
for a Small Machine 

By GrorGe G. LITTLE 

The illustration shows the upper half of a small ma- 

chine used for cutting very thin sections of specimens for 

microscopic work. Rigidity and free action are essential. 
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IMPROVED HAND-CRANK STOP 


‘y 
Bre a oy 


Flug * "slits Osh strain on the points of the screws K 
Q677 CLD PIN and working them loose. 


. i 4 Grind small lp on each . aoe . 
yrrrrr Tl A ttrg ede The limit stop should be applied 
«<:-0656 > > ly 8A 
or | ; ay )&v such a manner that any other pressure 
il Section [Ss 6 [ee bon the hand crank will not cause any 
s Ge a oi part of the machine to become distorted 


ier Sggor 2 or loosened. The small detail show- 

A 7h speed Steel) ing the hand crank remodeled gives a 

BLADE ; . . - 
better method of stopping the arms- 

ee by the edges .Y coming in contact 
with the frame at Y. This principle is one that is easily 
applied, as well as one that is frequently overlooked 
designing machines. 

Spontaneous Explosions 

Every little while an explosion occurs in a subway, 
sewer or trench or in an electric-wire tunnel or some 
other subterranean conduit or passageway under circum- 
stances such that it is exceedingly difficult to determine 
the cause of the accident satisfactorily. Such explosions 
have often been attributed to sewer gas, which contains a 
considerable proportion of methane and hydrogen. These 
gases are exceedingly combustible and quite capable of 
exploding with extreme violence when mixed with air in 
the right proportion and fired with a spark or a flame. 
This much is quite generally admitted ; but in many cases 
the difficulty is to account for the ignition of the mixture, 
when it appears to be impossible to ascribe it to the action 
of any recognizable external agent, such as electricity or 
flame. 

It is well known that, during the decomposition of the 
organic matter in sewage, microscopic plants of a certain 
kind grow in the mass and act upon it in such a way as 
to cause about two-thirds of it to liquefy, while the re- 
maining third remains in the solid state. When the 
conditions are favorable, phosphine gas is occasionally 
generated in the course of the bacterial action; and this 
gas, when impure, has the peculiar and unusual property 
of taking fire spontaneously upon coming in contact with 
the air—*The Travelers Standard.” 
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Letters from Practical Men 
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Device for Oiling Stock in a 
PunchePress Room 

This device can be made to requirements. For oiling 
stock, it is both quicker and cleaner than a brush. 

Two pieces of flat cold-rolled steel A are bent to the 
desired height. The rollers B are made of wood and 
covered with felt C. The shafts D are of iron pipe, one 
being longer than the other so as to carry the driving 





DEVICE FOR OILING STOCK IN A PUNCH PRESS 


pulley £. The oil pan F is carried on two side supports 
and two adjusting screws, at a height so that the bottom 
roller is in oil for about one-fourth of its diameter. The 
sheet-iron support G@ is to take the strain off the rollers 
and allow the stock to be fed in and carried off on the 
other side by the friction of the two rollers. 

The device is driven by a belt off the main or counter 
shafting, and when not in use can be thrown off. 

New York, N. Y. A. ELTING. 

% 
Chuck for Packing Rings 

There is a variety of opinions as to how cylinder pack- 
ing rings should be finished for various kinds of duty. 
Some men hold that grinding on a magnetic chuck is the 
only proper way to insure a true face; others say that 
facing one side at a time in a split bushing gives the 
best results. From close observation of both methods I 
have found that the chucking of the casting from which 
the rings are cut necessarily distorts it. After the rings 
are cut off with a fraction of an inch of stock for 
finishing, the chucking strain is relieved; and the result 
is a warped ring. Now if this warped ring is drawn down 
on a magnetic chuck and faced, the same warp will appear 
when the magnetic influence is withdrawn. 

The principle is exactly the same when the ring is 
crowded into a split bushing and faced. When the hold- 
ing force of the bushing is relieved, the ring will be more 
or less warped and will rock on a surface plate. 

The illustrations show a device that overcomes these 
obstacles by facing both sides of the ring at the same time, 
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and any irregularities in the ring are faced off without 
chucking strains. Fig. 1 shows a sectional view of the 
assembled chuck. The plate A fits the spindle of the 
lathe, and to it are bolted by means of the fitted bolts 
the parts B, C and D. The segments C are free to 
move on steel ferrules. 

The operations necessary to chuck a ring are as follows: 
Revolve the faceplate // on the disk B so as to square 
up a packing ring that is placed over the four segments C. 
Tighten the ring by turning the wheel F clockwise. When 
the ring is sufficiently tight, start the lathe and back the 
faceplate // toward the headstock. This action will 
allow both the inside and the outside faces of the ring 
to be cut at the same time by means of a forked tool. 

The segments C are constructed as seen in Fig, 2. 
with the width jy in. less than the finished width of the 
ring. The faceplate // can be made large enough t 
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Clamping Segrmerrt 


CHUCK FOR PACKING RINGS 


include the largest size of ring, so that it is only necessary 
to have one set of segments for each inch of increase in 
the diameters of the packing rings. 
On this chuck from 200 to 250 rings can be faced in 
10 hr., and every one will gage properly in any position. 
Meadville, Penn. FLoyp R. STEWART. 


Balls for Ball Bearings 


The diameters of balls that can be commercially 
obtained are marvelously accurate when the very low 
price is considered. Of equal importance is a uniform 
hardness in each ball, especially when the load is near the 
maximum. ‘To measure the diameter of the ball is not 
difficult, and the spherical form seems to be generally 
perfect. <A very clever way to select the balls so that 
their hardness will be practically the same is as follows: 

A hardened steel plate, either firmly fastened to a 
bench or of sufficient weight in itself not to be easily 
moved, is set at an angle. The steel balls are put in a 
trough so made as to allow one ball at a time to roll 
out and drop, say a foot, onto the steel plate, from which 
the ball will bound and fly off at an angle. A selected 
ball is dropped onto the plate, and a steel box is moved 
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along the bench until the sample ball in bounding will 
just get over the edge and fall into the box. 

A second steel plate is laid on the top of the box just 
far enough from its edge to allow the steel ball to enter 
it. If now a second ball is dropped from the trough 
onto the plate and it is of the same hardness as the first, 
or sample, ball, it will also bound and pass through the 








Hardened ___ 
Stee/ Plate 


BALLS 


TESTING HARDNESS OF 


opening into the box. It is evident that, if the balls are 
equally hardened, this system will separate them accord- 
ingly. Of course if the balls vary considerably in weight, 
this method would not work out very well; but in 
practice it will be found to be quite serviceable under 
average conditions. A. R. Nemour. 
New London, Conn. 
® 
Holder for Small Boring Tools 
The illustration shows a holder for small boring tools. 
I made it some time ago for sinking small circular forms 
in cold striking dies. It answers the purpose much better 
than any holder I have used of the ordinary type, as it 


« l 





HOLDER FOR SMALL BORING TOOLS 


projects only a short distance above the V-block of the 
holder and the cutting edge of the tool. 


The tool is held by the screw beneath drawing the 
clamp down on the tool and holding it firmly in the 





MACHINIST 


Vol. 44, No. 10 


groove. The screw does not project below the bottom and 
so does not interfere with the free movement of the tool 
holder on the shoe of the tool post. 

The holder A is of machine steel, carbonized, hardened 
and ground on the bottom. The clamp B is of tool steel, 
spring tempered. This has made a very convenient tool 
on small boring work of various kinds. 

Bridgeport, Conn. C. W. Oviart. 


wt 
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Drill Jig for Pims 
In the illustration Fig. 1 is shown a simple drill jig 
for the pin shown in Fig. 2. The clamping member 
consists of a wedge A actuated by an eccentric cam B. 
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DRILL JIG FOR PINS 


As the cam is rotated, the wedge bar is drawn endwise, 
thus clamping the pin in the V-block C. The function 
of the spring D is to return the wedge bar when the cam 
is released. ‘The work is located by a stop pin £ at one 
cnd of the V-block. The angle of the wedge-bar is made 
with the angle at least 5 deg. less than the angle of the 
V-block. Also, the rise of the cam should be about 10 
deg., so that it will not slip. W. Burr BENNETT. 
Bridgeport, Conn. 


& 
Half-Round Oil-Fed Reamer 
A good design of half-round oil-fed reamer is shown 
in the illustration. The too: cuts on one side of the hole 
only and can be adapted to any size hole within its range, 
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HALF-ROUND OIL-FED REAMER 


which in this case is 0.687 to 1% in. The reamers 
were designed for extremely long holes, where other 
reamers got filled with chips and would not ream the 
hole to size. 

An oil hole A runs through to the large hole in the 
shank, and the oil is pumped into the large hole at a 
pressure of about 10 Ib. Raymonp W. BECKMAN. 

Dayton, Ohio. 
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Discussion of Previous Question 
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Preventing Rod Vibration on 
Automatic Screw Machines 


On page 74, Raymond Grant complains about the diffi- 
culty of preventing severe vibration of the bar stock on 
automatic screw machines. 
fault with screw machines and a detail to which little 
attention is given by designers. 
be taken to straighten the rods carefully, but even then 
the usual stock holder seems to be not efficient. 

The accompanying illustrations show one way of help- 
ing the matter. In this device the bar stock is supported 
and guided by two plates A, which are broached to the 
proper section of the bar, leaving the correct clearance. 


This seems to be a common 


Of course, care should 
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DEVICE 


FOR PREVENTING ROD VIBRATION 
AUTOMATIC SCREW MACHINES 


ON 


These plates act as a carrier for hardened-steel rollers that 
track on the hardened-steel ring B. Thus as the bar re- 
volves, it carries the plates and rollers with it and at the 


same time is free to feed endwise. Fastened to the outside 
of the steel ring PB are four steel springs, shaped as 
shown and properly secured to the cast-iron frame C. 
In this way the center element of the device is flexibly 
supported and free to move in any direction, adapting 
itself to the “threading” of the bar stock. The 
should be rigidly supported rom the floor by two 
W. Burr BENNETT. 


irame 
1) pe ~ 
arranged as shown. 

Bridgeport, Conn. 
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Over-Safetyized Machines 


McDermid, as 
and yet there is another side to 


T can appreciate the feelings of H. B. 
O71, 
To my mind a pipe railing is a menace 
is filled with netting 
such Way as he mentions and to which he seriously ob- 
jects. Such open rails are dangerous, as affording only 
false security instead of the real thing. 


expressed on page 
the question. 


unless the space between nh some 


Floors often become slippery from oil, and many a 
man who was neither drunk nor careless has slipped when 


near a rail of this kind. And if he missed the rail itself, 
his arm or leg has gone between the rails and been in- 
jured by the machine inside. 

The drilling horrible example, but 
largely because the guard was fixed instead of having a 
side open to shift the belt. 


machine was a 
Or better yet, a good belt 
shifter would have made this unnecessary and have been 
safer into the bargain. 

I do not believe there is a tenth as many intentional 
injuries as many seem to think. And 
mechanical judgment, 
they unfortunately have no monopoly on that 


while many in 
spectors are doubtless deficient in 
many shop 
men can give them a good run for their money. 

What 
“Safety 
make the term meaningless, 


New York, N. Y. 


I object to most is the indiscriminate use of 
First” signs, carelessly put up and tending to 
Frank C. Hupson, 


Machinist Instruction in the 
PubliceSchool System 


It did my heart good to read the common-sense artic! 


by Mr. Prince on page 211. Much is expected of this 
vocational-school movement (I should have said trade- 
school movement, as the word trade pins us down to an 
objective, while the word vocational is a trifle evasive 


and elastic), and | had begun to fear that the 
started to deteriorate 


trade school 


had already into a manual-trainin 


proposition of ultra-shiny work and blue ribbons. 
Trade schools are intended to teach trades, and th 
nearer you make the school shop like the commercial 


1) the amalgamate with 


thr shelter of tik 


unless ly 


shop the better and qui ker wl 


ih) 


the commercial shop when he leaves 


No 


has speed as well as accuracy. 


school. boy really knows a trade today 


(As his dav-rating is fixed 


according to the amount of work he turns out accurat 
during his first week in the shop, it is worth 25c, or 50c. 
a day for him to have speed the minute he enters the fac- 
tory. Most of us know rom experience that once the 
day-rating is set, it requires months of the hardest kind 
of plugging to have it raise Resides. if a bov is slow 
when he starts on his new job and later acquires the neces- 
sarv speed, the foren takes upon himself the ent 
credit for the bov’s whole training and overlooks ev 
thing els that he mav have known when he entered 
factorv. It is a big asset for a school to nourish ¢ 
little bit of school credit that it can. 

Trades cannot be taught by educators. ‘Trades can 
be taught only by men who know their trades thoroug! 
and in whom the boys have contidenc When L see 
the number of educators with their raflia-work sort of 


trade schools. 
to fail to 


were 


trade instruction, who have crept 
for the future. 
grasp the fundamental fact that t 


into oul 
They 


ide 


1 become alarmed seetn 


schools de- 
signed to make the boy self-supporting and family sup- 
Many trade schools, even as early in the history 
this, the 
same impractical level, as far as bread and butter is con 


porting. 


of trade-school education as have declined to 
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cerned, as the general-course high school, and we all know 
what the educators have done to our high schools. 

There have been so many repeated disappointments in 
the ability of our high-se hool graduates to hold down even 
elementary jobs that the public has come to expect very 
little from them. In trade-school work each instructor 
must hold himself, and must be held, responsible for each 
boy’s instruction in his department. When the respon- 
sibility is spread out too thinly over an entire system, 
as in high-school work, then the school deliberately fails 
in its purpose. The instructor in planing, for instance, 
should be held directly 
make a specialty of planing, 
he does not have such a large number of boys that he 


responsible for the boys that 
provided of course that 


cannot make the instruction individual. 

In going through one of our large factories one day a 
short time ago on a follow-up trip to see how our boys 
were doing on the job, a foreman pointed out to me a 
little fellow who was working away like a beaver. “Mr. 
he said, “voung Nichols, there, took hold of 
that Norton grinding machine like a veteran from the 
You certainly gave him a flying start at the 


Speen — 


eginning. 
trade school.” Immodest, perhaps, but if Nichols had 
proved to be a dismal failure, what alibi should I have 
had, as instructor in grinding, to hide behind ? 

If only responsible instructors are hired—men who 
have bucked up against shop conditions, who take pains 
to conscientious \ prepare the bovs to meet these condi- 
tions man fashion, and who instill into the bovs the 
proper spirit toward their work—then the trade school 
can fulfill its mission. 

In certain towns where manual-training work is being 
given under the guise of trade training, factory managers 
have no further use for the graduates of the school as a 
whole. The result is that the bovs are forced to leave 
town to work where they and the school are not known. 
It is poor economics that permits this condition, for not 
only does the town lose the money already invested in the 
boy's whole public-school education, but it loses a future 
valuable citizen. It might be well for these schools to 
hire a few instructors whose hands are ingrained with 
cast-iron dust and drop overboard those whose knowledge 
extends only to the making of a parlor center-punch, 
a music rack or a tabouret. In our Worcester school 
the local demand for graduates has always exceeded the 
supply, and we always intend to live up to our standard 
of thorough trade training without any frills. 

Worcester, Mass. RoBert J. SPENCE. 
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Empirical Design of Piston Pins 
for Gas Engines 


On page 111 Messrs. Lewis and Kessler show different 
details of piston-pin design, also formulas. On _ page 
254 Mr. Sweet suggests cast-iron pins instead of steel. 
Gray-iron pins are satisfactory in steam engines, but not, 
in my experience, in gas engines. 

Twelve vears ago a plant in the western part of Penn- 
svlvania changed the motive power for driving its hydrau- 
lic machinery from steam to gas, and gas engines of the 
crosshead type were installed. One of the superinten- 
dent’s hobbies was gray-iron crossheads, and these of 
ample proportion were fitted to each gas engine. Special 
care was taken that they were sound, made of charcoal 
They proved a failure, as 


iron and carefully molded. 
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they would last only from two to three months and then 
break. The only remedy was to make new ones, cast 
of steel instead of gray iron. 

Another gas-engine builder using gray-iron crosshead 
pins had a similar experience, although he spared neither 
money nor brains trying to make a go of it. Therefore 
experience dictates that where hard or continuous opera- 
tion is required, a high-carbon steel pin tempered and 
ground as stated in paragraph 8, page 111, should be used. 
Gray-iron piston pins in open-type pistons would mean 
a wrecked engine if they should break. 

One point should be observed in regard to the taper 
A taper of 54, Y% or 14 in. per foot is 


of piston pins. 
A smaller taper gives a better 


better than 1 in., 
grip in the piston bosses and is less likely to jar loose 
pounds. 


as given. 


if crosshead brasses or bearing gets loose or 
owing to improper taking up for wear. G. STROM. 
Titusville, Penn. 
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From a Small-Shop Notebook 
Mr. Van Deventer’s interesting pages from a small- 
shop notebook remind me of a much simpler method of 
starting a tap straight than any shown there. I occa- 
sionally use an old piece of a broken mirror, laid by the 
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SIMPLE METHOD OF STARTING A TAP STRAIGHT 


hole to be tapped. The angle by which the tap deviates 
from the normal is doubled by the mirror, and the dis- 
crepancy is easily noted. When the tap and its reflection 
are in one straight line, the tap is normal to the work. 
This may be an old scheme, but I have never seen it 
described. K. PEcK. 
Ashtabula. Ohio. 


% 
A Beneficial Effect of High- 
Speed Steel Scarcity 

The editorial on page 213, which discusses high-speed 
steel and the effects resulting from its scarcity, brings 
to mind a condition that existed in some shops prior 
to the advent of high-speed steel and furnishes another 
point to consider when the question of returning to 
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carbon steel presents itself. Many concerns were using 


cheap grades of steel for tools, and any attempt by fore- 
man or machine hands to get a better grade was futile, be- 
cause of a difference of perhaps 5 or 10c. per pound in cost. 
When high-speed steel came into use, people changed 
from 10c. carbon steel to 80c. high-speed with scarcely 
a murmur, when they could not be induced to buy a 20e. 
carbon steel. It is one thing to strive for improvement 
in the output of carbon steel and another to strive for a 
good grade of carbon steel to increase the output. 
Cleveland, Ohio. G. W. RicHARDs. 


~ 


Oiling Dead Centers 


Herewith is a sketch of my scheme for oiling centers. 
A hole in the tail spindle allows oil to flow in a groove 
on the dead center. Common machine oil ought to work 
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OILING DEAD CENTERS 


all right for high speeds and light cuts on small work; 

but for large and heavy duty, something with more body 

to it, like a mixture of white lead, graphite and oil, should 

he used. M. JACKER. 
Stockton, Calif. 


Bending Small Tubes Without 
Rosin Filling 


Referring to the article on bending small tubes, on 
page 118, we do a great deal of this sort of work using 
the spiral spring method. Instead of removing the 
spring by the means described, however, we have a cross- 
handle attached to the wire coil. A twist or two with 
the hand winds up the spring sufficiently to make it 
easily removable. ‘This seems to us to be quicker than 
using the lathe. 

At first, various grades of brass wire were tried, but 
the result was unsatisfactory. Steel wire has been substi 
tuted, and no trouble is now experienced, except that it 
is a little harder to withdraw the spring from a bronze 
tube than from a brass one. Thanks to Mr. Nemour, we 
are going to try a different lubricant, having so far 
used soap. H. D. Murpny. 

Jersey City, N. J. 


Power-Press Accidents 
On page 231 C. B. Hayward refers to power-press acci- 
dents. The operator will most naturally say that the 
guard failed to work properly and the ram descended the 
second time. To allow sufficient time between each oper- 
ation is somewhat difficult, but it is my opinion that the 
majority of power-press accidents are due to haste and to 





MACHINIST 31 


disobedience to instructions In the reduction of she!ls 
the operator, instead of keeping his fingers on the outside 
of the work, will invariably, after a time, place one or 
more fingers in the interior of the shells, as it is quicker 
to handle them in this way. This action places him in 
danger, should something go wrong with the mechanism 
of the press or guard, as the case may be. 

With safety devices that compel the operator to us 
both hands in order to operate the press | have seen men 
attempt to manipulate the machines with one hand, using 
a wedge for tripping the other handle. 

Some power-press operators do not appreciate the 
efforts to safeguard them, wilfully disobey instructions 
and improperly use the devices placed on the machines 
for their benefit. Reg 


ardless of the particular device used 
the operator must at all times be alert and ask hims 


if it is worth while to take any chances, 
East Rutherford, N. J. (irorGce F. KUNI 
CU. Lb. Havward., 1! iis art i? nghoout a cle nts on powel 
presses, pag 251. ends b saving “Therefore, as ther 
seems to be no feasible and practical way of preventing 


the ‘falling gate, it is up to the man running the press 
to keep his hands out from under the punch as much of 
the time as possible.” In 16 years of experience havin 
to do with a number of power-operated and also a great 
umber of foot-operated presses I have never had a power 
press in our works repeat, or known of one’s doing so. 
We had one operator cut o 
power press, and this man claimed that the press re 


part of a finger under a 


peated; but the foreman questioned his statement, as he 
himself had worked on the same press for several years 
Where work had to b put on the d es, we cde vised fingers 
or pick-ups, so that there was no occasion for the operators 


to run needless risks either in placing or removing the 


} 


work. It was quite a different story with our foot-press 
operators. It wis a daily occurrence to have them slip 
their fingers, which would lead us to believe that most 
press accidents are due to inattention on the part of thi 
operators. I do not mean to say that power presses do 
not and cannot repeat, but I believe that in many cases 
when accidents happen this explanation is a press-room 
fixture. 

I have several sizes of presses fitted so that speeds can 
be varied, and I always start in new help by running the 
press at a very slow speed, then increasing it from time 
to time until the operators are capable of feeding at almost 
any speed. Tiiomas McCabe 
Waterbury, Conn. 


Job-Hunting Technical Unions 


Your editorial on page 500 points out that all the older 
national engineering societies are wrestling with the 
problem of the engineer and public esteem, from which it 
may be concluded that something is wrong. 

In many respects the American engineer is admirable 
and is even superior to the foreigner; but he stands 
undeservedly low in the estimation of his fellow-citizens, 
which fact is known all over the world. Even a German 
“Herr Doktor” Engineer (1 quote from memory) some 
years ago, after a flying trip through the United States, 
ventured a long-winded article in the Zeitschrift des 
Vereines Deutscher Ingenieure on the situation of the 
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American engineer. His parting shot was, “One day 
America will regret having mistreated its ‘draftsmen’ so 
badly.” The word “draftsmen” was not translated. It 
indicated the educated engineer, and then and there is 
expressed fully and cleverly how lowly the American rates 
his technical men. 

The doctor, however, drew his conclusions from con- 
versations with American engineers. The ungratefulness 
of the public was pointed out as the cause of the engineers’ 
troubles, but here I am forced to disagree with the doctor 
and his informers. 

Having had the privilege of working ten years in 
Europe, Asia, Australia and America, I have had oppor- 
tunity of judging by honest comparison, and I maintain 
that the public—the employer—is innocent. The guilty 
man is the American himself. His social 
standing in his community is lower than that of his 


engineer 


brother engineer in any other country, and he alone is to 
blame. 

The American engineer lacks a 
respect 


becoming amount of 


professional self-respect, or for his profession. 
His recognition of the “just as good as you” 
however admirable in its proper place, often prevents his 


“hetter” knowledge from taking a decided stand against 


principle, 


opinions of those who lack proper training. 
more” in salesmanship 
low 
himself 


The American engineer “sees 
than in management. ean he 
recognition from laymen where he falls 
His desire for direct material gain at the cost of love 
for his profession has been fatal. Notwithstanding the 
American engineer’s better salary, his foreign brother is 


design or expect 


short ? 


better situated. Shorter hours, recognition, a fair salary 
and no lay-offs form the basis of a comfortable life. 

The American engineer, especially the younger one, is 
less stable and more wasteful than the engineers of other 
countries, with the result that he usually is poor in pocket 
and has to accept what comes along. 

The national societies alone cannot materially alter the 
public esteem; but each individual engineer, by word and 
action, has to prove that. besides the material end, there 
is something greater and more beautiful in engineering. 
The layman soon will recognize the “distinctive technical 
qualities” and his appreciation will be expressed in hard 
cash, that being the American way. 

The small percentage of American engimeers who have 
not jumped around and whose salaries are low on account 
imagined lack of 
Van Deventer’s 


Some of them 


experience might well 
*\achine-Shop 


that they 


of a (usually) 


study such books as 
Management.’ 
have grown unperceived into full-fledged superintendents 


The consequ nt enthusiasm will 


discover 


will 
or chief engineers. have 
a marked effect on their pay envelopes. 


Brooklyn, N. Y. 


JAN SPAANDER. 


A Beneficial Effect of Highe 
Speed Steel Scarcity 


I read with interest the editorial on page 213. relative 


to the present scarcity and high cost of high-speed steel 
and the economies that are being practiced. This article 
recalls my own experience when confronted with a similar 
problem. 

About 30 years ago IT was emploved as master mechanic 


and general mechanical factotum in a car-manufacturing 
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plant, where the company was in the last stages of finan- 
cial decomposition. As we could obtain no credit, we 
could not secure any tool steel. 

We made our own car wheels, so it occurred to me to 
experiment with chilled cast iron for tools. I was agree- 
ably surprised at the excellent results obtained from the 
chilled cast-iron tools we came to use on all our lathes 
and planers. The greatest difficulty I encountered at first 
was that the tools would snap off where they were secured 
in the tool post. I overcame that by making the body 
of the tool heavier and also by making larger tool posts. 
During the time | remained with that company no other 
material than chilled cast iron was used for tools, and 
this practice was continued in that plant for over 10 
years. 

I also used chilled cast-iron tools successfully about 15 
vears ago. We had four locomotives, and all of them had 
badly worn tires. It was necessary to turn the tires, in order 
to keep the engines on the rails. I had the misfortune 
to be detailed for this work. Owing to their hardness, 
[ was unable to find any brand of steel that would cut 
them. I suggested chilled cast iron and was directed to 
try it. While I had some doubt, on account of the hard- 
ness of the tires, the chilled tool cut everything it came 
in contact with; and it would stand a heavier cut than 
any high-speed steel I had previously used on similar 
work. ‘The chilled-iron tool has the merit of being very 
cheap as compared to the high price demanded for tool 
steel, and I am surprised that more manufacturing plants 
have not used such tools, especially on roughing out work. 

Mount Carmel, Ill. G. H. Gregory. 


Cutting Downward in the Lathe 


Reading about backward cuts with a lathe, in your 
editorial on page 250, has led me to describe an inter- 
esting method of dividing, or cutting off, shafts. The 





GOOSENECK LATHE TOOL 
illustration shows a dividing tool that never fails on any 
diameter, but the machine must be running backward. 
As an example, I will state that I have parted 6-in. 
shafts between centers and outside the steadyrest with 
the finest crossfeed 


this design of tool, by throwing in 


and feeding to the center of the piece. The gooseneck is 

not for spring, but to get the cutting edge elevated to 

the center of the machine. A. G. BILLINGSLEY. 
Sharon, Penn. 
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Copying Machine Tools 

The tremendous demand for American machine tools, 
the entrance of many new firms into this manufacturing 
field and the insistent pressure for early and still earlier 
deliveries have brought about a situation that might easily 
have been predicted. American machine tools are being 
copied by American designers. This is no new situation, 
but one that is more noticeable than usual because of 
its extent. Some comments have reached the American 
Machinist recently to the effect that this practice should 
receive wholesale condemnation—root, trunk and branch. 
We have been urged many times in the years gone by 
to take this same position with regard to German manu- 
facturers who, it has been alleged, have resorted to whole- 
sale copying of American The American 
Machinist has persistently refused to take any such 
dogmatic position. 

There are so many interests and principles involved 


machines. 


in any discussion of machine-tool copying that clear 
thinking, and not opinion or emotion, must determine 
what is said and done. 

The rights and interest of the public in such matters 
are clearly defined. Under our patent laws an inventor 
or owner of a patent has the exclusive right to his inven- 
tion for a period of 17 years. At the end of that time 
his device becomes public property and can be copied, 
made, sold and At the the 
monoply period his invention becomes a part of the great 
storehouse of mechanical knowledge, from which everyone 


used by anyone, end of 


is entitled to draw and does draw when he seeks to develop 
a new machine. .This expression of a “common. store- 
house” is peculiarly applicable in the machine-tool field, 
for there are few machine-tool patents. The art is wide 
open. 

Thus the designer who takes devices and mechanisms 
from machine tools not protected by patents is clearly 
within every Jegal right. Most of the “copying” has been 
of this nature. There are used on 
constructions and that properly be 
considered as standard. In fact, the American Machinist 
has often pointed out that the standardization of machine- 
tool details promises decided benefits to users and builders 
alike and that this uniformity could be obtained with 
ease. 

But there is another kind of copying that has been 


United 


There are cases where an attempt has been made 


machine tools many 


devices could very 


resorted to by a few firms and designers in the 
States. 
to reproduce not only the mechanism, but the outward 
semblance of a well-established machine, extending in the 
most aggravated cases to exact 
illustrations and text. The motive behind 
copying is far different from that which governs the one 
first mentioned. And here, as in most things in life, the 
final result and effect must be judged by the motive 
behind them. 

The designer or manufacturer who simply takes well- 
known, tried and tested devices and mechanisms from the 
knowledge and _ fits 


catalog 


copying of 
this kind of 


storehouse of mechanical 


common 
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them together into a machine of his own, behind which 
he purposes to put his own reputation, is copying, to be 
sure, but he is acting motive. 
Qn the other hand, the manufacturer who not only takes 


from a straightforward 
tried and tested mechanisms from others, but designs a 
machine that has the exact outward appearance of the 
well-established product of a competitor - may be working 
from a dishonest motive—trying to sell machines on the 
reputation of another. The most charitable view of such 
a course is that lack of time or designing ability has 
prompte da questionable act. 

To show that in some cases descriptive circulars have 
Leen taken, word for word, the following parallel columns 
are offered. The items at the left circular 
of a well-known firm that has been building the machine 
The right-hand column 


are from a 
described for a number of years, 
consists of quotations from a machine-tool description 
published in one of our recent issues. This supposedly 
new matter was offered to the American Machinist as the 
description of a new machine tool. A comparison of the 
two columns will that the 
language of the second firm came from the circular of 
the first. The American Machinist regrets that it pub- 


lished this material in this form. 


show any fair-minded man 


The automatic chuck and bar f dure 
operated by a long lever in front of th 
head, giving increased leverage for clos 
ing the collet A stepped thimble aut 
matically ljusts the 


collet for slightly 
varying diameters 


Automatic Chuck and Rar Feed are 
operated by the long lever in front of 
the head which gives increased leverage 
for closing the collet \ stepped wedge 
automatically adjusts the collet for 
slightly varving diameters. Fvtra ca- 
pacity collets can be furnished for hold- 
ing short-length work larger in diame- 
ter than the capacity through the spin- 
dk 

Independent Adjustable 
erate automatically for each position of 


Independent 
automatically for each 


djustable stops operate 
of the 


Stops op 


positon 





the turret They are readily adjustable | turret hey re readily adjustabk 
for the length of each cut for the length of each cut 

Turret Saddle has a supplementary The turret saddle has a supplemen- 
taper base, by means of which the tool | tary taper base, by means of which the 
holes in the turret can be 1d just d to the tool holes in the turret can be vdju ted 
exact height of the center of the spindk to the exact height of the center of the 
Taper gibs fitted the whole length of the | spindk Taper gibs, fitted the whok 
saddle on each side, provide means of length of the saddle on each side, pro 
adjusting the slide sideways le means of adjusting the slide sick 

ways 

The hand longitudinal feed, regularly The hand longitudinal feed is oper 
furnished with the cut-off for movement | ated by means of a hand-wheel in cor 
along the bed of facing, necking, etc., is | nection with miter gears and a milled 
operated by means of a hand-wheel in | screw and is fitted with a graduated dial 
connection with spiral gears and an reading to 0.001 ir Dial indicators ar 
curately milled screw, and is fitted with | provided to obviate the necessity 
a graduated dial reading to 0.001 of an | making measurements of the longit 
inch. Dial indicators are provided to | dinal cuts 
obviate the necessity of making meas- 
urements of the longitudinal cuts 

Geared Oil Pump delivers lubricant A geared oil pump delivers lubriv 
through an adjustable piping svstem to] through an adjustable piping s 
the proper place It operates automa It operat sutomaticall 
tically when the machine is run in either 
direction The steel oil pan is large and 
deep, giving ample space for chips 

Of course, the reputation of a machine is not made 
on its appearance. Beauty is only skin deep. Good 
material, accurate workmanship and durability have far 


more to do with the suecess of a machine than its looks 
or the words by which it is described. Any manufacturer 
who has tried to have his product duplicated abroad 
knows the truth of this statement. The reputable manu- 
facturer has little to fear from his copying competitors, 
for in Kipling’s convincing language: 
They all follow, but 
my mind, 
And I left 
behind. 


copied they could they couldn’t copy 


‘em sweating and stealing a year and a half 
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The Business Languages of 
South America 


An instructive incident grew out of the chance 
throwing-together of a small, energetic North American 
boy and three er four Spanish-speaking South American 
children of about his own age. After only a few days of 
romping and playing, the children’s elders noticed that 
KMnglish was being used almost exclusively in the games. 
The North American lad was interviewed, and with 
rather an imperious toss of his head, he said: “Course, 
they use my names for things. I call things by their 
right names. If they didn’t do the the same, we couldn't 
play.” 

The unwillingness of one who speaks English by right 
of birth to give up his mother tongue and the courtesy 
of the South American in adapting himself in gracious 
fashion to the wishes of another—these two traits are 
illustrated by this little happening. Because such a thing 
could happen, it is necessary to point out the languages 
of South America to North American business men and 
the attendant conditions which they must meet if they 
would do business on that vreat continent. 

There are two business languages used in South 
America, and neither is English. The language of 
Brazil, with about 20,000,000 people, Is Portuguese. The 
language of the rest of South America, comprehending 
an equal number of people, is Spanish. Portuguese and 
Spanish—these are the business languages of South 
America. The North American business man must not 
play the part of the imperious small boy, but must 
use in his correspondence and through those who 
represent him the language of the people he wishes 
to reach. 

Under no conditions should a letter addressed to South 
America be written in English, unless the writer is posi- 
tive that the person to whom it is addressed reads and 
speaks English fluently. If the writer does not know 
that the person he is addressing possesses this qualifica- 
tion, the letter must be in Portuguese if sent to Brazil 
and in Spanish if sent to any other South American 
country. On the other hand, it is always safe to answer 
a letter from South America in the language in which it 
is written. 

The American Machinist has previously pointed out 
the racial traits of courtesy possessed by all South Amer- 
cans, Which tend at once to make them lenient of errors 
in language, provided the attempt to make oneself under- 
stood is genuine. Thus, a letter written in poor Portu- 
guese or poor Spanish is far better than one written in 
good English. The English letter would probably reach 
the waste basket without an attempt being made to read 
it. On the other hand, the letter in understandable, 
though inelegant, Portuguese or Spanish would be read 
and its contents grasped. 

All business letters written by South Americans are 
most courteous—in fact, to a North American, over- 
courteous—in style. They are cordial and even gracious. 
To us, both the salutation and the closing greetings are 
effusive. Scattered through the body of the letter are 
frequent phrases of direct address to the one who is to 
receive the letter, worded in the most polite terms. When 
reading such expressions, one can almost imagine the 
courtly lifting of the hat that accompanies the meeting 
ind parting of business men in South America. 
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Three examples of common salutations in Spanish busi- 
ness letters are herewith given, each being followed by a 
rather literal translation into English: Muy Senor mié— 
My dear Sir; Distinguido Setor—Distinguished Sir; 
Tllustrissimo Senor—Most Illustrious Sir. Three endings 
for letters, similarly translated, are also given: Quedo 
de Vd. atto. y S. S.—I remain to your Grace your atten- 
tive and obedient servant; Me repito de Vd. atto. y 8S. S— 
I repeat to your Grace that I am your attentive and obedi- 
ent servant; H'sperando sus ordenes S, S—Awaiting your 
orders, | am your obedient servant. 

It is unnecessary to multiply these illustrations, for 
any good textbook of the language used will give numer- 
ous other examples, with comments as to how they should 
be employed. From these few phrases it is easily imagined 
how offensive our brusque North American style of letter 
writing must be to anyone who naturally, and by associa- 
tion and training, uses most courteous forms in addressing 
others. Fortunately, it would be impossible to translate 
into Spanish or Portuguese our slangy, punching, North 
American business-letter style. 

The importance of using the language of the country 
in dealing with South America has been realized and 
acted upon by both the British and the Germans. The 
German has acted from his usual’ disposition to take 
advantage of everything that might count; the English- 
man has accommodated himself to necessity. The final 
result is that the salesmen representing German and 
British houses are well equipped with a knowledge of the 
language of the countries with which they are doing busi- 
ness, the customs of the people and the niceties and refine- 
ments of business intercourse. These qualifications give 
them a decided advantage over North Americans who 
have failed to appreciate and learn these important things. 
In the case of the British, however, it must be confessed 
that this acquirement is a veneer, for when Englishman 
meets Englishman, or Englishman meets American, the 
brusque Anglo-Saxon ways again come to the surface. 

This subject of business languages in South America 
is so important that everyone who is exporting to that 
continent should see to it that only Portuguese and Span- 
ish are used and that the courteous forms of expression’ 
which enter into the daily business intercourse of the 
peoples of those countries are scrupulously observed. 

SB 
Munition Manufacture Causes 
Many Shop Changes 


One of the many effects of the making of munitions 
by the various shops of this country will be the emphasis 
laid on the advantage of subdivision of labor. Shops that 
have always done practically a jobbing business have been 
forced to subdivide the machining of shells, both in order 
to secure rapid production and to reduce costs. 

How far the experience gained in this way will in- 
fluence their work in the future, it is difficult to deter- 
mine. But it is hardly conceivable that it will not affect 
the methods used on much of their work. 

Cutting speeds will also probably be increased in many 
cases. Then too, more knowledge will be available as to 
what taps and dies can and cannot do. This of itself may 
have a wider influence on future machine work than we 
are apt to think of during the rush of the work itself. If 
different shops will keep notes as to the changes in 
methods it will make interesting and instructive reading. 
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Heavy Manufacturing Lathe 
with Geared Hlead 


The chief consideration in the design of the lathe 
shown was the manufacturing conditions for which it was 
intended, with the result that the spindle speeds have 
heen limited to eight changes and the general features 
developed along what have come to be considered single- 
purpose lines. 

Aside from the headstock the machine requires little 
description. All the parts are heavily proportioned, and 
the materials used follow the best accepted practice. 

The headstock is of the selective sliding-gear type. It 
permits four spindle speeds from a single pulley drive, 
and a two-speed countershaft provides an additional four 
speeds. The sliding gears are mounted on the initial 
drive shaft directly above the lower shaft, carrying the 
gears keyed fast to it. The lower shaft carries a pinion 
that meshes with the large gear on the lathe spindle. As 
the sliding gears are operated by a single lever, it is lM pos 
sible to engage opposite gears. Only the gears at work are 
in mesh. The lever operating the friction clutch in the 
drive pulley is interlocking with the gear-shift lever, 
making it necessary to release the clutch before the gears 
can be shifted and also to have the change gears properly 
meshed before the clutch can be engaged. Lubrication of 
change gears is taken care of by a reservoir in the head 
stock, permitting the gears to revolve in a bath of oil. 

The machine is a recent product of Robert H. Snider 
& Co., Philadelphia, Penn., and is made in the one size. 


1 NUE 


Flexible Steel Belt Lacing with 
Ball-Bearing Joint 


In addition to the noiseless and easily attachable 
features of the form of metal belt lacing shown, the mai 
claim is the strength of the joint gained by the use o 
bifurcated rivets that clinch below the surface of the 
belt. 


The pulley side of the joint made by this form ol 


lacing is shown at the left, from which it will be observed 
that the teeth are slightly shorter than the thickness of 
the belt, thereby preventing any metal coming in contact 











FLEXIBLE STEEL BELT LACING WITH BALL-BEARING 
JOINT THAT REDUCES FRICTION 


with the pulleys. The right side of the illustration shows 


the construction of the fastener, in which the ball-bearing 


form is designed to reduce the joint friction to a mini- 
miu. 

The lacing is made in a number of sizes to properly 
fit standard thicknesses of belt and is a recent product 
of the Manufacturers’ Belt Hook Co., Chicago, Ill. 

















HEAVY MANUFACTURING LATHE DESIGNED ALONG SINGLE-PURPOSE LINES 


Swing over bed, 18 in.; swing over carriage, 11% in.; 
eter, 4 in.; travel of spindle, 9 in.; minimum gear 


8 in.: speed of driving pulley, 250 r.p.m.; feed changes, % in., 


distance between centers, 8-ft. bed, 38 in.; tailstock-spindle diam 
reduction, 3 to 1; maximum gear reduction, 15 to 1; driving-pulley face 


in., gy in.; net weight in 8&-ft. bed, 4,100 Ib 
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Single BacKk-Geared Lathe 


The latest addition to the ever growing list of heavy- 
duty manufacturing lathes is shown in the illustration. 
This machine is the product of the Davenport Locomotive 


MACHINIST Vol. 44, No. 10 


trolled by a single nut, with graduated plates on the 
table supports showing the angle to which the table is ad- 
justed. It is also possible to adjust the elevation of the 
table for different lengths of files or changes in the 
stroke. A handle bolted to the base of the machine and 

attached to the work-table support en- 











SINGLE BACK-GEARED MANUFACTURING LATHE 





ables the operator, by pushing the 
handle backward, to lower the table 
and remove the work from the machine 
without changing the position of the 
file or the roller guiding it. 

The driving shaft at the top of the 
machine drives either the file or the saw 
in a vertical position, the cutting being 
accomplished on the down stroke; 
a quick return is provided. The range 
of stroke can be varied from 0 to 6 in. 
by loosening the nut on the crankpin 
and moving the latter toward or away 
from the center of the disk on the end 
of the driving shaft. The connecting- 
rod is pivoted on the frame of the 
machine and also has a pivot connec- 
tion with the top of the saw frame. 
The file guide roller is made of soft 
steel and has a right and left screw 
to provide an adjustment for accom- 
modating different thicknesses and 





Swing over bed, 17% in.; swing over carriage, 9 in.; length of carriage, 30 shapes of files. When a saw is em- 
in.; depth of bed, 15 in.; width of bed, 18 in.; distance between centers (7-ft. y . lll 
bed), 31 in.: weight, 3,500 Ib ployed, a guide roller of hardened steel 


Co.. Davenport, lowa, and in general follows the conven- 
tional lines in design and construction. 

From the illustration it will be observed that the design 
has been planned along what have come to be considered 
single-purpose lines. The main idea has been heavy-duty 
turning, for which driving cones of 11 and 14 in, in diame- 
ter, accommodating 6-in. belt width, are provided. The 
ratio of the back gearing is 6.25 to 1; the feeds, Vy, +% 
and y's in., and the countershaft speed, 135 r.p.m. 


Friction Surface Facing 


As the result of successful application in the automobile 
field the Royal Equipment Co., Bridgeport, Conn., is 
offering its friction facing material, known as “Ravbestos,” 
for general machinery service. Various applications, such 
as friction clutches, hoisting drums and brake rings, will 
suggest themselves. The base of the material is long- 
fiber asbestos, so woven, rolled and treated as to possess 
maximum wearing qualities. The long-fiber base pre- 
sents fraving, when drilled or otherwise cut. 

The material is claimed to be heatproof, oilproof and 
waterproof and can be obtained in various forms and 
sizes for special applications. 


% 
ae 


Combination Bench Filer and 
Hacksaw Machine 


While the machine shown was designed primarily for die 
work, it is adapted for a wide variety of other applications 
where hand filing and preliminary drilling are usually 
performed. 

Adjustment of the table to the right or left and forward 
or backward, to provide for practically any angle, is con- 


is substituted. For use when small 
circles are being filed or sawed or when the saw has a 
tendency to lift the work on the return stroke, a hold- 
down, consisting of a steel finger projecting in front 
of the file, is employed. This can be attached to any 








COMBINATION BENCH FILER AND HACKSAW MACHINE 


part of the work-table edge and is adjustable for any 
thickness of work up to 3 in. 

A punch-filing attachment is also provided. It is shown 
in the illustration and is designed for fitting work on 
blanking punches when they are being filed to fit a die. 
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It consists of an auxiliary guide roller supported by an 
adjustable bracket clamped to the edge of the table, as 
shown. 

The main support for the file is provided by a roll under 
the table, which keeps the file in rigid contact with the 
work at all times. 

The machine shown is the latest addition to the line 
made by the Extensive Manufacturing Co., 90 West St., 
New York City. 


~ 


Shop Eye Guards 


From a material known as “micalite,” which possesses 
all of the qualities of celluloid and in addition is fire- 
proof, Strauss & Buegeleisen, 489 Fifth Ave., New York, 
N. Y., are manufacturing shop eve protectors. 

The material is made up in the form of eye-shields for 
shop workers and two colors are available in one piece 
without seam or pasted joint so that the line of vision is 
not impaired. 


Spur-Gear Selection Chart 
By E. E. Lanpai* 

The accompanying logarithmic chart is for readily de- 
termining the size of a gear when the horsepower to be 
transmitted and the shaft speed are given or, conversely, 
the horsepower that can be transmitted by a given gear 





POOGD 18404 i044 




















nions 




















MACHINIST 134 


In using the table there are certain further factors of 
vital importance that must be carefully considered. One 
of these is the peripheral speed. Authorities differ as to 
the limiting speeds for safe usage, but good practice has 
determined 700 ft. per min. for rough teeth and 1,500 
ft. per min. for cut teeth as the limits to be used. Another 
point that should be borne in mind is that the horsepower 
of the pinion should be traced out when the same material 
is used in both of the mating wheels. 

As an example of the use of the chart, let us trace out 
a problem. Assume that we desire to determine the 
proper size for a gear to transmit 25 hp., the shaft speed 
being 45 r.p.m. This problem is traced out with a heavy 
line on the ( hart. The procedure is as follows: 

Find the horizontal line corresponding to 45 r.p.m. and 
trace to the right until this line intersects an imaginary 
diagonal corresponding to 25 hp. between the lines given 
for 20 and 30 hp. From this point go directly up or 
down the table, depending on the kind of gear tooth 
desired. Assuming a plain cast-iron tooth, the downward 
direction is taken. It will be noticed that the vertical 
path intersects the horizontal line representing 15 teeth 
midway between the curved diagonals for 21% in. and 
234 in. This means that 2%4-in. cireular pitch should be 
used for a 15-tooth pinion. For a 17-tooth pinion a 2! 
in. pitch is satisfactory. Gears of other types can be 
similarly determined from the tables above the rp.m 
section, notice being made that circular pitch is plotted 




















i Cast-iron Cut-tooth Gears 



































CHART FOR DETERMINING THE 
running at a known speed. The table is based on th 
Lewis formula as given in Kent’s “Handbook.” using 
stresses for S as there tabulated for cut cast-iron teeth, 
one-half of these values for plain cast-iron teeth, one and 
one-fourth times these values for plain cast-steel teeth and 
two and one-half times for cut cast-steel gears. The 
table is based on a gear face three times the circular 
pitch. For other faces divide the determined hors« power 
by the face on which the table is based and multiply by 
the one to he used. 


*Assistant chief engineer, Webster Manufacturing Co., 
Tiffin, Ohio 











SIZE OF GEAR OR HORSEPOWER 
teeth and diametral pitch for cut teeth on 

1. If we wish to use cast-steel cast-tooth pimion, 177 
should he 14 Ih. pitch: lt / and below shou cl he %-in 
pitch. 

2. In the cast-steel cut-tooth table we could use 197 
214 diametral pitch; or 157° to 187° inclusive, 244 pitch 

3. Passing on up to the cast-iron cut-tooth gears, we 
could use 207'-—1%4 diametral pitch or 11% pitch with any 
less number of teeth. 

For finding the horsepower for a certain vear at a 


given speed simply reverse this operation. 
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\ND HEAT-TREATMENT OF IRON 


THE METALLOGRAPHY ‘ 
y Second edition. Four 


AND STEEL—bLBy Albert Sauveur 

hundred and seventy-one 7x10%-in. pages; 4388 illustra- 

tions: indexed; cloth bound Sauveur & Boylston, Cam 

bridge, Mass Price, $6 

Professor Sauveur's ‘Metallography ot Iron and Steel,” 
published in 1912, now ippears in a revised and enlarged 
edition In its rewriting a large part of the book has been 
devoted to the study of heat-treatment Thus the new title 
is more accurately descriptive of its contents Fifty pages of 
new matter and nearly 100 new illustrations have been added 
Recent developments in the metallography of iron and steel 
have been included, as well as the applications of theoretical 
knowledge to industrial practice in the art of heat-treating 
MACHINE DESIGN—By Albert W. Smith and Guido H. Marx 

Four hundred and eighty-three 6x%-in. pages; 277 illus- 

trations: indexed: cloth bound John Wiley & Sons, Inc 

New York City Price, $3 

In the preparation of this, the fourth, edition of a well 
known college textbook on machine design, the former mate- 
rial has been revised and enlarged, as is plainly shown by 
the references to engineering information as recent as 1913 
ind 1914 


pring iple s 
there 


scope. 


fundamental 
and 


The original plan of emphasizing 


has 


The 


ind methods of reasoning has been retained, 


been no effort to make the volume cyclopedic in 


task of revision was undertaken and executed solely by the 

junior author 

INVENTIONS AND PATENTS By Philip E. Edelman Two 
hundred and seventy-eight 5xS8-in mazes: indexed; cloth 


Price, $1.50 


. J 
New York City 


bound D. Van Nostrand Co., 

The author's preface states, “This volume is intended par 
ticularly for all persons interested in patents, either as in- 
ventors, investors or manufacturers Tt is intended that the 
layman also will find considerable matter of interest.” 

It is difficult for the reviewer to believe that all the space 
occupied has been used to advantage in carrying out this 
purpose. The two opening chapters are historical in charac- 
ter, dealing with the development of the patent system and 
the United States Patent Office Then follow 12 short chap 
ters, which outline patent procedure and contain much in 
formation and good advice The two final chapters, a number 
of blank pages for memoranda and an appendix, occupying 


in keeping with the 


in all 85 pages, do not seem pertinent or 
purpose of the volume The lack of an interesting literary 
stvle also tends to make the reading of the book drag 
Numerous volumes have been brought out, dealing with 
various phases of our patent system, patent procedure, in 
ventors and inventions. Thus a new book, to attract attention 
and make a place for itself, must either approach the subject 
from a new angle with an abundance of fresh material or 
develop a style of its own that will make old matter fresh 
and readable In neither respect does this volume seem ade- 
quate 
MECHANICAL DRAFTING—By Charles B. Howe One hun- 
dred aad forty-seven 84 x11l-in. pages; 166 illustrations; 
indexed cloth bound John Wilev & Sons, New York 
Citys Price, $1.75 
Reviewed b \. L. Ormay* 
Although the subject is undoubtedly overwritten, the book 
under review immediately justifies itself in a manner with 


which, unfortunately, only a few of its predecessors can be 


accredited 


The noteworthy features are, first, thoroughness, and, se« 
ondly, the practical exclusion of all nonessentials to the sub 
ject of mechanical drawing The book forms an excellent 
manual for teachers, in that it supplies all the conventions 


to be found necessary in any course 


orthographi« 


and problem sheets likely 
The 


treatment of projection is splendidly cor 


ved and thoroughly worked out 
The ten 
headings Instruments, 


under the following 
Principles of Drafting, 
Working Dr 


Map 


book is divided into chapters 


Materials and 
chapters), awings, 


Plot and 


Drawing (two 


Plan 


Geometry of 


Machine Drawing, Drawing, Drawing, Pi 


torial Representation and Sketching, Blueprinting. 
The treatment is well proportioned to the importance of 
each subject, and it is a relief to find that less than ten pages 


which is in marked 
drafting 

the 
drawing are 


materials and instruments 
contrast to most of the works on the subject of 
In the chapter on the principles of drafting, all 


necessary in the any 


are devoted to 


opera 


tions execution of clearly 


Chief Draftsman, Hill Publishing Co 
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chapters on 
projection, 


set forth and explained The two geometry of 
drawing, primarily devoted to orthographic the 


intersection of surfaces and the development of surfaces, are 


simply and comprehensively worked up. A marring feature 
here, aS well as throughout the volume, is that the wax illus- 
trations not only present a somewhat stiff appearance, but in 
some instances account for misplaced shade lines and still 
further produce a rather amateurish effect in the surface 


shading 
The 

from the 

drawing 


working drawings is essentially complete, 
view, while the chapter on machine 
threads, bolts 


chapter on 
point of 
contains all the 


manual 


conventional screw 


and stock parts, with a number of excellent examples show- 
ing the method of dimensioning the layout of holes, ordinary 
and standard tapers, shafts, long screws, etc. 

Individually, the chapters on plan drawing and plot and 
map drawing are calculated to be of value, although the 


elaborate treatment of architectural drafting is slightly afield 


in a manual on mechanical drawing. Likewise, the chapter 
on plot and map drawing—well written but poorly illus- 
trated—is scarcely well classified 

In the chapter on pictorial representation and sketching 
the construction of isometric, perspective and cabinet draw- 
ings is taken up and the rules formulated for making work- 
ing sketches 

The book as a whole reflects a conscientious effort to make 


the treatment comprehensive, lucid and simple and conspicu- 
ously avoids the crowding in of minor details. Especially 
commendable features are the elegance of the typography, 
the arrangement of the cuts and the pleasing effect obtained 
by the use of an unusually good quality of paper. 

* 


Franklin Alter 


Franklin Alter, founder and president of the American Tool 
Works figure in the 
machine-tool Cincinnati 
business 


Co. for many conspicuous 
building industry, 
after a long 
than 60 


for 


and years a 
died 
illness. 


Alter 


at his home in 
Throughout a 
had exhibited an 
organization and administration. 
passed eighty-fifth vear, the fact 
the completion of the new American 
the 


closest 


on Feb 23, 
ex- 
Al- 
that he 
Tool 
addi- 


career of more years Mr. 
ceptional capacity 
though he had 
did not live to 
Works 
tional regret to his 
Franklin Alter 
1831. His boyhood 
father was proprietor of a 
19 years old he journeyed to 
steamer for the lower Ohio 
intention of going to New Orleans. 


his 
see 
course of erection caused 


building now in 


former associates. 
Carlisle, Penn., October 28, 
Hagerstown, Md., where 
large farm and flour mill. 
Pittsburgh where he boarded a 
and Rivers, with the 
arrived at Cin- 


was born in 
his 


When 


was spent at 


Mississippi 
The 


boat 











FRANKLIN ALTER 


cargo for 
City, 


remained several days to complete its 
Mr. Alter took a look at the Queen 
its natural advantages and decided to 


cinnati and 


Southern points. 
was impressed with 
tablish himself there 

He obtained a 
wholesale hardware dealer. 


es- 


the L. Booth Co., 
won repeated 


position as clerk with 
His business ability 
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finally 
pe riod 


became vice-president and 
There then followed 


Alter devoted 


until he 
concern, 


which Mr 


him 
the 
years in 


promotions fo 
sole owner of 
of several 


his energies to 


the establishment of several shoe-manufacturing plants. Then 
came his contact with the machine-tool industry, the first 
onspicuous step being the purchase of the Davis-Egan Co 
in 1900, which was soon organized into the American Tool 
Works of which he remained the head until the time of his 


leath. 


During the past 15 years Mr. Alter took an active part in 


many of Cincinnati’s civic organizations and movements and 
was an influential figure in the financial circles of that city 
He gave unsparingly of his time to local government welfare 


discriminating 
the 


work, and through his zealous and inspection 
of civic appropriations he 
“watchdog of the treasury 
Mr. Alter is survived by 
sons. The latter, Robert 


and trade 


earned characterization of 


three daughters and two 
W. Scott, are 


and production engineer: 


his wife 
and L 


manager, 


respectively 


secretary foreign 





of the American Tool Works Co. 
VOCAODEEAEEOEDEROEDEEDEE ORAS EEEE LA ENELANELANE EEA Heani ate Sacescengnannacsssocsions tosennaaeanns "“ a 
| PERSONALS | 





W. S. Chase, for thirteen years at the head of the sal 
department of the National-Acme Mfg. Co., Cleveland, Ohio 
has retired from active business and for the present will ce 
vote himself to personal affairs. Mr. Chase expects to spend 
much of his future time on his ranch at Meridian, Idaho 


columns of the 
and for the 


ind 


F. C. Mason, a 
“American 
15 years superintendent of the 
mechanic of the 
Mich., has accepted the position of works 
Houk Mfg. Co., Buffalo, N. Y 

Benton Hopkins, the Samuel 
Cleveland, Ohio, and the Morgan 
Ohio, sailed for Feb. 22 for the 
ulating plans supervising the initial 
automobile Russia A 


frequent contributor to the 


Machinist” for many vears back, past 
master 
Rapid 


manager of the 


metal departments 


Bissell Carpet Sweeper So., Grand 


Austin & Son C« 
Alliance 


purpose ot torn 


representing 
Engineering Co., 
Russia o1 
and construction of a 


string of plants in group of influential 


Russians are behind the project 
H. L. Wadsworth, inventor and designer of the sand-blast 
apparatus bearing his name, has become factory manager of 


the new plant in Cleveland of the combined American Foundr; 
Equipment Co. and the Machine Co. Charles L 
Benham, an old employee of the Sand Mixing Co. has been 


appointed factory 


Sand Mixing 


superintendent 





OBITUARY 


sae avesenonnnseosnonene , wu 


sovevesaoneentasnnonnny 








Frank Thompson, until recently assistant general man 
ager of the American Car & Foundry Co., Chicago, III 
in Miami, Florida, Feb. 27 Mr joined the Amer 
ican Car Foundry Co. when the French plant w 


died 
Thompson 
and Wells & 


absorbed. 
who at one time or another was ident 


machinery-building firms, 


Edward I. Leighton 


ified with a number of Cleveland 


died in St. Augustine, Florida, Feb. 26, aged 66 vears Mr 
Leighton was one of the founders of the Van Dorn & Dutton 
Co., and up to the time of his death retained a financial in 
terest in it and several other Cleveland firms, including the 


the Van 
Besides his 


Thon 


Electric 
widow, Mr 


Machinery Co Dorn Tool Co. and the 


Machine Co 


\cme 


Reliance Leighton is 


survived by one as KE. Leighton who is purchasing 


son, 








agent of the Van Dorn & Dutton Co. and the Van Dorn Ek 
tric Tool Co 
TRADE CATALOGS 








Schum Bros., Metropolitan Tower, New York olde 
proved automatic nut lock Illustrated. 

Mfze. Co., Fitchburg, Mass Catalog 

Illustrated, 180 pp., 6%x9 in 

. Canastota, N. Y Catalog E Casler 
Illustrated, 14 pp., 6x9 in 

Departure Mfg. Co., Bristol, Conn. Treatise Ball 
Commercial Applications.” Illustrated, 48 pp., 


Simonds Saws, files 
knives, steel 

Marvin & 
offset boring 

The New 
Bearings in 
9x12 in. 

The 
High 


Casler Co 
head. 


Cambridge, Mass Catalog 


Blanchard Machine Co., 
i grinders Illustrated, 34 pp 


power vertical surface 


S%xl1l in 





MACHINIST 139 


Whiting Foundry Equipment Co., Harve Il Catalog Ni 
118 Whiting cupola lllustrated 2 pp., 6x9 ir Catalog No 
119 Air hoists Illustrated, 20 pp., 6x9 it 

Reliance Electric d Engineering Co Cleveland, Ohi 


arive tor 
Sx1l0% in 


Bulletin No. 1013 All-gear motor 
cone-pulley lathes Illustrated, 4 pp 

Louis Hanssen’s Sons, 213-215 W. 2nd St 
Catalog No. 64, entitled “Hanssen’s Unusual 
Factory, Mill and Contractors’ Supplies and 
trated, 1138 pp., 6x9 in 


D. J Kelsey 51 elt St 


application t« 


Davenport, low 
Book of Hardware, 
Tools Illus 
New 


Haven, Conn Circular 








rilting drafting table with lifting swine blad attachment 

Illustrated Circular Draftsman’s universal square and pri 

tractor, combination angle and scal lllustrated, 

: BUSINESS ITEMS 

H COU OOUDONUDOTTO CRON NbaEtD mn LLL souneagnen eneneeuent seneetenetene “ ‘ evnevervennneneonas 
The report of a recent fire at the plant of the Cleveland 


Twist Drill Co. was 
destroyed 


The 
building was 

The Eagle Stamping Co., Buffalo, N. ¥ 
York office at 114 Libert St whicl 
Prescott Gage 


much exageerated 
only a small unused 


plant was not 
slightly burne 
Ne Ww 


irg~e of J 


has opened a 
will be in et 


The American Found Equipment Co., Cleveland, Ohi ind 
the Sand Mixing Machine Co New York City have com 
bined interests and moved into new plant, located at No 
lll Power Ave Cleveland, Ohio The executive offices will 
be maintained at 52 Vand New York, N. Y and 


erbilt Ave 
will be in charge of \ I Minich, v 


nanagel 


ice-president and general 














HLeenenennnnnnnennveneenranenentonee sensane 


A course of free lectures on military engineering will be 


xiven under the auspices of committee representative of the 
four national engineering societies, by Captains Robins, Coins 
ind Ardery, Corps of E neers, I S. A This course will be 
under the direction of Major-Gen. Leonard Wood and is ds 


sizgned to assist those who desire to enter the enwineertt 


battalion which will be formed at Plattsbure next summe! 
All engineers interested n preparedness will be welcome 
but attendance at these lectures does not imply obligation 
to subsequent camp duty Through the cordial attitude and 
oéperation of the United Engineering Society, the auditorium 
of the Engineering Societi« Building has been placed at th 
lisposal of the irmy officers These lectures will be give 
weekly, having begun on Feb. 14, under the following div 
ons 

March 13, 1916 The construction maintenance and repail 
if roads, bridwes and ferries the election and preparation of 
fords 

March 20, 191¢ The selection, | out and preparation 
of camps and cantonment the ervice of general construc 
tion: and th special service neludis all public work otf 
an engineering?’ nature which ma be required in a territory 
under military control 

March 27 1916—The co truction operation ind main 
tenance of railways und: litar control and the construs 
tion and operation of rmored trains 


American Society of Mechanical Engineet 


Spring meet 


ing, April 11-14, New Orleans, La Calvin W. Rice secretary 
29 West 39th St New Yor) N \ 

American Society for Testin Material \nnual meeting 
June 27 to July 1, 191¢ Hiotel Traymore Atlantic City N J 
Edear Warbure. secretat Universit of Pennsyivania, Phila 
delphia, Penn 

American Society oO Mechanic iIngineer Monthly 
meeting first Tuesday Calvin W R secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch Natior Metal Trades Association Monthly 
meeting on first Wednesday of ea ontl Youns Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical E ineers Monthl 
meeting fourth Wednesday each montl J \ Brooks, secre- 
tary, Browt Universit Providence rR I 

New England Foundrymen’'s Associatior Regular meet 


ine second Wednesday of each mont! exchange Club, Bos 


ton, Mass Fred F. Stockwell, 0 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Vent vivar i Monthly 
meeting third Tuesday section meetine, first Tuesday IKelmer 


K Hiles, se ttsbureh, Vent 

Rochester Society of Technical Draft Monthly 
ng, last Thursday Sex tary, R. H. Barnes, Taylor 
ent Compant Rochester, N. Y 

Superintendents’ ind Foremen’s Club of Cleveland 
meeting third Saturday Philip Frankel, secretary, 310 
England Building, Cleveland, 

Western Society of Engineers, Chicago, Ill 


retary, Oliver Building, P 
meet 
Instru 


Monthly 
New 


Regular meet- 





ne first Wednesday evenir of eacl onth, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Bloch 
Chicago, 1] 


Meetings first 
Philadelphia, 


Philadelphia Foundrymen's Associatior 
Wednesday of each mont Manufacturers’ Club, 


Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Pent 

Technical League of America Regular meeting second 
Friday of each mont} Oscar S. Teale, secretary, 35 Broadwa 


New York, N 





140 AMERICAN 





MACHINIST 


FO ee ee TTT ULL PLUM LLUILLLLI LUMO CULM LULL OLLLG LLLP 


Prices--Materials and Supplies 
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IRON AND STEEL 


i <« Iron—Quotations were current as follows at the points 


and dates indicated: " 
Mar. 3 Feb. 4, Mar. 5, 


1916 1916 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 $9.50 
No. 2 X Northern foundry, New York 19.75 19.75 14.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
sessemer, Pittsburgh ‘ ‘ 21.45 21.45 14.55 
Basic, Pittsburgh ... 18.95 18.70 13.45 
No. 2 X, Philadelphia. 20.00 20.00 14.25 
3 5 | SRS ae : 18.25 18.50 13.00 
No. 2 Southern, Cincinnati.... . 17.90 17.90 12.40 
Basic, Eastern Pennsylvania. . 19.50 19.50 13.50 
Gray forge, Pittsburgh........ 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 


larger from jobbers’ warehouse: 
——New York—— } 
Mar. 3, Feb. 4, Mar. 5, Cleve- Chi- 
1916 1916 1915 land cago 
Steel angles, base........... 2.95 2.60 1.85 3.00 2.90 
— 2 s SO Oe Te ee 3.00 2.65 1.90 3.00 2.90 
Machinery steel (bessemer).. 2.95 2.60 1.80 3.00 2.90 


Steel Sheets—The following are the prices in cents per 
pound from jobber’s warehouse: 


- New York — 
Mar. 3, Feb. 4, Mar.5, Cleve- Chi- 
1916 1916 1915 land cago 
Se Fo eer. 3.50 3.50 2.60 2.95 3.10 
PUG, BOG DERG. vvcnccecrs 3.40 3.40 2.50 2.85 3.00 
Nos. 22 and 24 black 3.35 3.35 2.45 2.80 2.95 
Nos. 18 and 20 black 3.30 3.30 2.40 2.75 2.90 
ee: BG WER. cos cness 3.75 3.45 2.35 2.70 3.30 
No. 14 blue annealed 3.70 3.35 2.25 3.35 3.20 
No. 12 blue annealed 3.65 3.30 2.20 3.30 3.15 
No. 28 galvanized 5.65 5.50 3.75 5.25 5.25 
No. 26 galvanized 5.35 5.20 3.45 4.95 4.95 
5.20 5.05 3.30 1.80 4.80 


No. 24 galvanized 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


——_ Black—— Galvanized—, 

Mar. 3, Mar. 3, Mar. 3, Mar. 3, 

1916 1915 1916 1915 

%- to 2\%4-in. steel butt welded 74% 80% 5714 % 691% % 

3- to 6-in. steel lap welded... 73% 79% 56 te % 68 lo % 
Diameter, In 

-. Gé0neadtouansees 2.99 2.20 3D 3.50 

eit a wee ioe aie eee 4.42 3.40 7.91 5.20 

ber vT Terr irTe Tree : 5.98 1.60 10.70 7.00 

Pa Wied dah wenenaeaecae dian 7.15 5.50 12.79 8.40 

Oe kd Be le eee he ie aide ea 9.62 7.40 17.21 11.15 

ee ere ne eer - 26.33 12.20 27.20 18.60 

 civscuwededhanerakeawanen 20.65 16.10 35.57 24.20 

G eseeeecesesscecouceescenes 29.43 22.90 5O.S7 34.50 

86 _  @ipaahel eae aha eae oobi’ 39.96 31.00 68.82 17.00 

S «ses poet eeeeseeeeseaceess 52.84 $0.40 91.08 61.00 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


Mar. 3, Feb. 4, 
1916 1916 
PICCSDUTEM, MT) cicccccesoes re ee 2.40@2.50 3.10 
WU dé ncewaeeeeavedeacdesendnsan 2.60 2.20 
WOPOROUSs, MOW TOFKeccccccesecscve — 2.50 
We POROUSS, GCRPORMO cccccecesceconceses 2.90 ce 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized lots the following discounts hold: 


New York . coat Are eee fare List price 
Cleveland ceses eee Tr List price 
Chicago .... ‘ : cee het Check eee eee 15% 


Swedish (Norway) Itron—This material per 100 lb. sells as 
follows f.o.b. places named: 


New York ... EN ee Ee ee rT a $4.50 
Cleveland aim “se . “e's £406 oes. 8 64060 ee enew 4.80 
Pere EOP ee ETC Te ETN OT TTUTT TTT 3.60 


In coils an advance of 50c. is usually charged. 


Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York.... 43%c. Cleveland.... 50c. Chicago.... 44%c. 


Copper Bars from warehouse sell as follows per pound: 


New York.... 39.5c. Cleveland.... 39.5c. Chicago.... 30c. 





Miscellaneous Metals—The 
in cents per pound, with a cor 
and year ago, are as follows: 


DDADUNSAUYOUOORSATALLOOOOOOOOOEEAATAAEOEEAUU UO OOEATAOA PPA A 
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present New York quotations 
nparison of practically a month 


Mar. 3, Feb. 4, Mar. 5, 


1916 1916 1915 
Copper, electrolytic (carload lots)... 27.25* 26.00 14.75 
ML. -ahiv'a: win Ae ech 1d ah ke a ae hia a SE 47.00 41.75 itech se 
IES: aid Uh "a sini we a ata se wake Sk ence a 6.50@6.75 6.10 4.10 
EE «cat ne waa ele ead aha kee 20.15 19.50 11.00 

ST. LOUIS 

ee ee 6.50@6.75 5.95 nade 
DE scntundeseeebee aus aeuaweedee 20.00 19.50 ewes 


*This quotation is for May delivery. For March 


asked, and for April, 28c. 


Mar. 3 


1916 
Copper sheets, base..... 35.00 
Copper wire (carload 
Pn). nwstas dane etoue aa 35.00 
Brass rods, base........ 37.00 
Brass pipe, base........ 41.00 
Pn vcssaneew ie 37.00 
Solder % and % (case 
Pn  ovdebedngdweeesacn ee 


New York ——\, 
, Feb. 4, Mar.5, Cleve- Chi- 


1916 1915 land cago 
32.00 19.75 35.00 35.00 
32.00 16.50 36.00 36.00 
38.00 16.00 35.00 35.00 
43.00 18.00 38.00 39.00 
38.00 18.00 35.00 35.00 
1% 26.00 ee 30.00 29.70 


Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 


——New York—, 
Mar. 3, Feb. 4, 





1916 1916 
Copper, heavy and crucible.........cccscees 23.00 21.00 
rer. Oe Ce Cee... coos mweeeenecene 20.50 
Cepper, Mant SMG DOCHOUS. ...cccccsocececec 17.50 
Lead, heavy ...... (Ave aaa ee ek the wewea um 5.00 
Oe bub dS6 sede ena eehen esas 4.50 
Brass, heavy ... ery re eee eT Te 14.00 13.25 
Brass, light . os aca Oa tated oie gun ee ree ee 12.00 10.50 
No. 1 yellow rod brass turnings............ 17.00 12.50 
eee tvs SR abeeid Gwe Oech @ 4 ae we ee es 14.00 12.00 


Monel Metal—The followir 
pound for mill lengths § ft. an 


10,000 6,0 


ig are the prices in cents per 
d over: 


00 2,000 Less Than 


Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofaSize 


Size, In. and Over and ¢ 


Rounds—Squares 


ver and Over and Over and Over 





to See 32.00 36.00 

1 ” or 9 or or oF 

; to . 31.25 31.75 30.40 

*% to 1% 31.00 31.50 35.50 

to 23 31.75 32.25 36.25 
Rounds 

3 to 37, coe Seee 33.00 33.50 36.00 37.00 
Squares 

a. Scale eee rne 32.50 33.00 33.50 36.00 37.00 
Rounds 

3% to 3}§%..... 32.25 32.75 33.25 35.75 36.75 
Squares 

3 fi re 32.25 32.75 33.25 35.75 36.75 

Rounds—Squares 

t to 4 33.00 $3.50 36.00 36.50 37.50 

5 to 6 “ye 36.00 36.50 37.00 34.50 38.50 

7 : 36.50 37.00 37.50 38.00 39.00 

4. eee UF 33.00 33.50 36.00 37.00 


Flats not rolled wider thar 


> 


1 6 in. or less than \% in. thick 


Hexagon bars 2c. per lb. over corresponding size of round 


rods. 


For cutting to any specifie 


add le. per Ib 


The scrap allowance is 18c. 


Babbitt Metal—Quotations 
pound from warehouse at the 


=... aeerrrrere cr reo 
COGMMMOTCIGL 2 ccecesseseceesns 


d length not shorter than 1 ft. 


per lb. delivered at works. 


are as follows in cents per 
places indicated: 


New York Cleveland Chicago 


55 @60 60@65 55@ 60 
25@30 25@30 25@30 


SHOP ACCESSORIES 


Nuts—From warehouses at 
amount is deducted from list: 


Hot pressed square.........- 
Hot pressed hexagon ........ 


Tap Bolts—The discount 
follows: 
ey ME ics ccoesenneecesee 
eer ee eee 


the places named, the following 


New York Cleveland Chicago 


. $3.00 $3.70 $4.00 
3.20 3.80 4.20 


from list at warehouses is as 


20% 
30% 








as 


wy 
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Standardized Machime-Tool Drive 


By \. L. ‘) 


CILELLENBACHI 








The logarithmic scale gives a number of values, which 
SYNOPSIS The CON, lele design of a machine- Mr. Barth is endeavoring to have established as stand- 
lool drive in the form of a lathe headstocl ieiung ard practice mM designing speed Tangwes, hey are ap 
speeds in a geometric progression with the ratio proximately as follows: 4.75, 5.67, 6.75, 8, 9.5, 11.3 
1.4142. Both cone and qeared types are shown, 13.5, 16, 19, 22.6, 26.9, 32. 38. 15.2, 53.8, 64, 76 
The drive can be adapted to any machine tool in 90, 108, 128, 152, 181, 215, 246, 304, 362, 430, 
which speed variations are necessary. 512. It is my understanding that all speeds must com 

omewhere within this list and correspond with the values 
The standardization of machine-tool drives is always given, although the increment of change may be any powe! 

an interesting subject for discussion, and it has been my of 1.189. 


experience that the more thought one puts into it the more 
For some time past I have had 


Carl G. 


advantages ean be seen. 


a thorough knowledge of Barth’s ideas of speed 


After becoming thoroughly familiar with this system. 
the designer will find it a simple and easv method of la 


\\ eC tha 
| 


ing out his speed range. all just as well as no 


decide on some standard and apply i 


















































ranges for machine tools and am quite sure that many speed range it gen 
designers are not entirely familiar with what Mr. Bart erall Mr. Barth does not take the arbitrary stand that 
— - _ — ad ———— 
Cone Ratios (SPEED RANGE Gear Ratios |SPEED RANGE 
5s IRI |e 256 I C/e 448 
: 24 4:4? f ; . 
O 6-05 | 3 aan © # = 14/42 Tk 
TA > pr | 
| \ , A] 
. x ; r 4a . } x 
@Oi=/ | 2.6 | on ® # =7 } es o 
i > | | > 
i > } t - « i > 
@*-2 45.2 | | H @ #-2878 a. 
64 {] 
¥ pe. 56 4 
| Back-Gear Ratio 90.4 - pu “ . @ , ae 8 } 90 : 
| Bac atric 78 124 4 | <8 
8H 16 76 | H \ 4/42 18} 
4 *4? 8 256 | 184 : . 256 
3, 567 | TT {| —— oa? 56¢ 
V8 =2 = 51? f 1] it H } V2.826 4/4E [ 517 
{ : t ae 
| Ab } = = 
V2 =1.4/42 ro | | V8 828 
Lt} 
Speed Ratio «/ 4/42 B ar Head f 3-Ste ale Back-Ce 
Cone Head B-S he ”) Sinale Back Gea 
Cone Ratios |SPEED|RANGE] gorp Gear Ratios | SPEED RANGE 
[Ss 215 |%/s 256] 9 P s 415 
© “4 =0.707 19 | |3% ig G 90 16.75 
3.45 rs T 0.6 \ as. : r ct ry | 
@ 35 =/ | 26.9 | 33 Ut] 30 @ 428 06 
i> |. £4 | 7 
% ee | 38 LWJt +J 7? . za 
7 = 1.4/42 | g @) 7  - 1.684 38 
Ois . 45.2 | Ts, yu © 452 
54.3 | 5€ 13! as f ~ 64 _3 | 543 
-st Back-Gear Ratio } 65 ©} | } ] | @ j4 *é) = 2.776 } 6f 
} = a i 6! i } : 
a4_ 3 | 114 42 -—__—_— — ii o~ As St 1} 
14 X37 = 2.776 i | 92 i) ii Ly >) ja a3 8 al 
} _ = | | } 
lea | “Lt —— i 109 
2nd Back-Gear Ratio | = 120 Lr Vi4/4 BO V2-/4/47 | 130 | 
, ms | ee uF , 7 150 
c 84 fh x $f = 8 V8 =2.628| ms D 84 V/.68I = 1.189 V2.828 =14/42' iBi | 
we 215 215 
Speed Ratio- Vi4 47< 1/89 | 756 Speed Ratioe 1189 Ve - ? 828 5% 
[304 - 304. | 
Cone Head 3-Step Double Back-Gear 36 Geared Head for 3-Step Double Back-Gear 467 i 
FIG, 1. CONE AND GEAR DIAGRAMS FOR THRE! rEPS AND BOTH SINGLE AND Ix {1LE BACK GEARS 
is endeavoring to accomplish. One's first impression liis method is best, t thing should be adopted 
Mr. Barth’s ideal speed range does not have the force il forall. This ncan im no WTect individualit 
that comes from better acquaintance with him and his ar- — ot it: t designer in other directions. lam favorable 
cuments in trving to bring order out of chaos. to Mr. Barth's range and think it the best vet proposed 
A short time avo an engineer who had re ent! designed 1 hae prin al reason 1s becaus {| vl rear ratios are 
a machine-tool drive was quite confident that his spee 2, 4.8 ind 16, according to the range use This point 
range was in accordance with Mr. Barth’s idea, simply be- looks good to me, because on some classes of machines 
cause the range was in geometrical ratio. The America especially lathes—the back-gear ratio can be utilized for 
Machinist has presented Mr. Barth’s method, and there conveniently obtaining coarse leads, something which | 
should be no excuse for misunderstanding the chromati wlieve has not before been « ( for it. 
speed range at this time. For those who have not followe: I used the Barth chromatic speed range in designing a 
the matter closely and may vet fail to understand it lathe headstock that forms the basis of this paper. I 
and I am sure there are some-—I will repeat it briefly. show the device as a headstor although those familiar 
The Barth chromatic speed range is based upon th with machine-too] designs \\ I] readily see that this method 
square root of 2, which is 1.4142. This increment can also livhtly modified can be used on almost any machine tool 


~) 


' : ' ’ wf 
he reduced to the smaller increment of 1.189, which is ¥ 


requiring speed changes. The general method of obtaining 
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_—* ————— ——__—_—_— 
Cone Ratios |SPEED RANGE 
IC/5 1521s 215 
) £83 = 9 353 | 3.31 | 
“6 70.353 tats 
ay 6.15 
: @ is*6 06 
: ; ss 
. L | 19.2 
[21.0 
| 384 
54.0 /- 
T : 
| [ios | | 
| _ ae a 
6 £15 _} ; 
} | 304 
| 430 
1608] 
peed Pat 4/42 
4-Stepl ‘ q 2 0 ac! y —_—_ =. - 
Cone Ratios {SPEED RANGE 
| C/s 215 
@ % 0.594 rl 
1.4 = 
@® jkas = 0.846 16.2 
: 72.8 
@ 5.43 / 32 3 
45.6 
, ¢ 65 
@ 35° 16 4 
lst Ge Ra ™ | 128 
43 : | Tt: 
— sated 56 
[he Theo 4 362 
84 fra aka xi 58. The ret al ie 
— 4 
Vié=4 V4 =14/42 
Speed Ratio= 1.4142 
4-Step Cone Dovble Back-Gear 






































fe 
Gear Ratios SEEED RANGE 
. [A 5 
448 Rom © > 1.4142 [A —— 
od - [AW 6. 
@ W*t LA —o8 5 
D #-72.624 L St —p 
) Exss=8 BG. Rati A 30.5 = 
- a ; aa 
Vé-2 V6-2.828 A 
—— _ 36c B_ 
V2.828 = 14/42 r_5i2 6B] 
Speed Ratio=14/47 
6 Geared Head for 4-Step Single Back-Gear 
Gear Ratios SPEED RANGE | 
48 , C/s 445 
24 48. 2 ! 
445 Rpm sq = 1.49/42 oh 
48 
#8. 16.2 
r 148 de “22.8 
z 64.39 _ zq7* 7% 
34h) Ii . 4X59 = 35.97 ans 
39 ax = 15.8" gs 
23 71 ji * Correct Ratios should be _ 
ea l6and4 “756 / 
— = 362 
Vi6=4 V4- eT 
b 34 ¢ V 2 | 


V2 = 14/42 Speed Ratio 


Geared Head for 4-Step Dovble Back-Gear 








CONE 


AND GEAR DIAGRAMS FOR FOUR 
The 
geared and cone drives can be arranged so that the speeds 
Ver 
in the transmission of the power, and it requires but few 
This fact 

ates the necessity of using so many hardened gears. 


the speed ranges Is the simplest | have ever seen. 


are identical in either case. few are used 


gears 


gears to do the actual speed changing. obvi- 

I have adopted the chromatic speed range and submit 
a number of gear diagrams covering all existing types of 
Referring to 
1, Fig. 1, it will be noticed that with a two-speed counter- 
shaft running 


headstocks of the cone and ceared design. 


I81 and 256 r.p.m. 12 speeds are obtained. 


This is a three-step cone single back-geared drive. The 
corresponding geared drive is shown at B, Fig. 1. It will 


be seen that the same speeds are obtained as with the 


cone drive, but with a single speed of 448 r.p.m. for the 
Fig. 1, the 
well-known type otf three-step cone double back gear is 


driving pulley. Referring to the diagram C, 


shown. The countershaft in this case has speeds of 215 
1Y to 3 
r.p.m. with the increment of speed change at 1.189. 
gram D, Fig. 1, 
the 
gears are used for obtaining 18 speeds, while in the single 


and 256 r.p.m., giving a speed range of from 2 
Dia- 
shows the same speed range obtained with 
geared headstock. In this case it will be seen that 11 
back gear 9 gears are used for obtaining 12 speeds. 

The gear diagram of .1, Fig. 2, shows a four-step single 
back gear, and diagram -, Fig. 2, shows the same head- 
stock with gearing arranged for obtaining 13. spindle 
speeds with a single speed of driving pullev. It will be 
Fig. 2, that two com- 
three of the 
This is done to keep the speed range from exceed- 
[t will be noticed that 
but it 


possible, if the speeds were needed. To obtain 16 speeds 


observed in referring to the table B, 


binations of gears are used for obtaining 


speeds, 


ing the necessary limits. 10 gears 


are used for obtaining the 138 speeds, would be 


with this number of gears. 


Diagram (', Fig. 2, shows a four-step double back-gear 


vone headstock giving a speed range of from 8.1 to 562 


STEPS 


\ND BOTH SINGLE AND DOUBLE BACK GEARS 


Diagram /), 
vy, 2, shows the necessary gearing for obtaining the 


rp.m. with a single speed of countershaft. 
Ij 
same speeds in the geared head. ‘Ten gears are used in 
this construction. 

On diagram A, Fig. 3, a five-step single back gear is 
shown, giving 20 speeds with a two-speed countershaft. 


Diagram 2, Fig. 3, shows the geared headstock to match 





Cone Ratios SPEED RANGE | 
15157 |%s 181 


£= 0.500 
£3t- 0.1/4 
@ #-! 
@ B$- 1.4 
©F-2 


Back-Gear Ratio = 
My Bas 76 











— — it | 
V5.16=/4 Wi4=/.1/89 | 215 | 
Speed Ratio =!./89 041 156 

Cone Head 5-Step Single Back-Gear | | 362 





Gear Ratios SPEED RANGE 











; oo 
O 21.190 ——~ 65 
@ ##=1428 Let 
‘ 21.5 
@ #-1.666 me 1 
4 ¢ [ 46 * 
4 @ #- Pe 
OD r-2 54 
sal 6S) 4 "2.555 | $3 
= 95 , 
f © $x#-576 [ 110 
33 
84 Back-Gear Ratio=5.76 36 J 
B Correct Back-Gear Ratio =5.656 720 
: 
Speed Ratio =1.189 V5656=/4/42 Visi4?=1189 a oinieal 








Geared Head for 5-Step Single Back- Gear 





DIAGRAMS FOR FIVE STEPS 
BACK GEARS 


FIG CONE AND GEAR 


AND SINGLE 
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this, which gives approximately the same speeds In but still within the main headstock housing. The spindl 
the last-named diagram 20 spindle speeds are obtained i6 has a flange, the outside diameter of which receives th 
with but 11 gears and with but a single speed of the driv- face gear 19, which is threaded to receive the faceplates o1 
ing pulley. chuck. A pilot at the front end of the spindle is made to 

Other combinations of gearing may be used for obtain- receive the bore in the faceplates or chuck, and the 


ing similar results, but the simplicity of this drive and — threaded part of the gear does the driving. This arrange- 
its flexibility in being adaptable for both the cone and ment insures a solid drive direct at the dog or chuck and 
geared heads make it the simplest I have seen. For the overcomes the tendency of the spindle to vibrate under 
purpose of reducing this idea to practice a complete head- heavy back-geared cuts. ‘The cone-gear sleeve 4 is bronz 
stock was built and operated under power, and this fact  bushed and runs loosely on the spindle, except when the 
should overcome the too frequent objection advanced when — splined clutch 18 engages it and locks it with the spindle. 
plans only are shown. In the design of this headstock The cone gear 4 has a key near its gear, and the cone 


the following points were considered as being vital: (1) — pulley is bored and keyseated to fit the outside diameter of 
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FIGS. 4 TO 7. THREE-STEP CONE HEADSTOCK AND DETAILS OF SPINDLE AND GEARING 


Fig. 4—Cone-type headstock with cover closed. Fig. 5—Cone-type headstock with cover ope Fig. 6—Headstock with 
spindl removed Fig. 7 Headstoc showing spindle ind 
Simplic itv, or few and easily machined details; (2) stand tL. A feed gear 20 is keved to the spindle and forms a 
ardization or inter hangeabilits of cone and geared head earing tor the hardened thrust washer 17. The rear 


parts 5 (3) anti-friction bearings : (4) hardened gears end of the spindle has a collar 21 splined to it and a nut 


where clashed or meshed under power: (5) oil immersion 22 for taking up end thrust. Fig. 6 shows the spindle 


for the geared drive; (6) few gears in mesh under pres- removed and exposes the back gear and the method for 


sure: (7) outside or direct drive to the faceplate or shifting. 


chuck; (8) accessibility of parts; (9) convenience of ob- The back gear 27 revolves in the bearing 11 and is con 
taining speed changes ; (10) a fundamental headstock unit fined to it longitudinal] collar 28. The back-geat 
for both types; (11) optional reverse o1 brake, pinion is splined to slide in the sleeve 31, to which is keved 

A general view of the cone type of headstock with the the back gear 39. The sleeve 51 takes its bearing in a 
cover in place is shown in Fig. 4. In Figs. 5,6 and 7 the bronze bushing 38. The collar 32 confines the sleeve 31 


head casting 1 receives the hinged cover: the face gear 1€ against end movement. The cross-shaft 20, Figs. 5 and 6, 


is mounted at the outside of the front spindle bearing, has the arm 12 pinned to it, one end o which engages a 
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bushing 11, the other end having teeth cut upon it to 
engage the rack 14 sliding upon the rod 30. The rack 


14 has a shoe, or fork, 13 fitted to it, to engage the spindle 
clutch. A guard 10 insures the proper engagement and 
lisengagement of the It 


will be noticed that these speeds are stamped upon thi 


and back-geared speeds. 


direct 


vuard., 
Fig. 7 shows the spindle again in place, with the cone 
pulley removed and the speed arm 77 taking its bearing 


on the bushing 38 and on the sleeve 31. The speed arm 


itself is more clearly shown in Fig. 8 This arm is pro- 


vided with a cap 24 secured with screws and contains a 


gears 79, 80 and 81. This cone of gears is hard- 


cone of 
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The 
outer end of this cover has a flange 42 secured to it by 
This flange receives ball bearing 44, held by nut 


a section through the bored portion of the cover. 


SCTCWs, 
13. The driving pulley 49 is keved to the internal gear 


A support 74 pro- 
This ball bearing 


50 and held in place by the nut 51. 
vides a seat for the ball bearing 14’, 
supports the sleeve 56 at the inner end, and the sleeve at 
the outer end is supported by a ball-bearing 45 mounted 
A ball 
bearing 46 supports the internal gear under the friction. 

The tapered part of the internal gear fits into the 
tapered part of the sliding friction gear 66, which is keved 


on the stem 99, which is fitted into the sleeve. 


to the sleeve 56. The sliding of gear 66 is accomplished 


























FIGS. § TO 11. THE SPEED ARM AND COVER 

Fig. §\—Headstock speed arm Fie. §9—Cover for geared-he 

construction Fig 11 rear 

ened and runs on a roller bearing 47 and a pin 78. The 
headstock was built in accordance with the diagrams o 


i and B, Fig. 1, and is arranged to provide 12 speeds in 
with but a single speed of driving 
Fig. 
The 


between 


the geared head lathe 
pulley. The arm 73 spans the gear 39, G6. and this 


pins 102, 
the 


This arm has only 


vear meshes with the pinion 79 of the arm. 
103 and the 
threaded plunger 8+ and the arm 77. 
a swinging action around the back-gear shaft, for the pur- 


link 83 form a connection 


pose of meshing its cone of gears with either of the gears 


52 or 54 on the top cover 40, as shown in Fig. 10, 
Figs. 9 and clear] 
| th 


veared-head construction and 


10 show the cover used for the 


1?. show ~ 


drawing, Fig. 


CONSTRUCTION OF THE GEARED HEADSTOCK 
sad struction Fig. 10—Inside of cover for geared-head 
d-head construction co npl t 


voles 6} and GS. A loose ring 65 is fitted to the 


66 and carrics the 
from the internal gear 50 to the sliding friction gear 66 
the 


\V hich receive 


‘pinions 61, which transmit motion 


when the ring 65 is held stationary by contracting 
key Wai \ 


56 has four 
he pinion 52, mounted in a roller 

od. Both gears 
t are arranged to mesh with any one of the three 
The shaft 52 is ar- 


band io. Th » sleeve 4 
the sliding shaft of 1 
bearing 48 and also carrving the gear 


52 and - 
vears 79, 80 and 81 on the arm 77. 
ranged to slide longitudinally by means of the carrier 91, 
which has a groove turned in it to block 94, 
93 of the crank 92, which is pinned to 


rece ive il 
mounted on the pin 


the shaft 95. 
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Referring now to Fig. 19, it will be seen that the 


shaft 95 is revolved by the crank 86, which has a knob 
and pin to determine its proper angular position on the 


index plate 90. Secured to this index plate is a speed 


MACHINIST 


with an adjusting screw 


a brake pro\ ided. 





(1, which engages the plunge 


76 bearing against the contracting ring 75. 


Fig. 13 shows the device with the reverse omitted and 


‘he same method for operation is us 
































FIG. 12. SECTION THROUGH BORED PORTION 


plate giving a list of speeds. The swinging movement « 
the arm 77 (see Figs. 8 and 10) is obtained by the engage- 
ment of the threaded plunger 84 into the sleeve 85, which 
ulso carries a crank 86 engaging the index plate 89 

Fig. 9 shows a lever 72, which is keved to the shaft 71 


passing down into fork 70, the function of which is to 
slide the collar 68 and depress the toggles 67 ( Fig. 12) 
12, it that 


drive will be direct with 


Referring now to Figs. 9 and will be seen 


when the friction is engaged the 























FIG. 13. SECTION OF FRICTION PULLEY AND BRAKE 


the pulley, but that when this friction is released and 
when the contracting ring 75 holds the pinion carrier 65 
against rotation the power is then transmitted from the 
internal gear to the gear 66 in the opposite direction and 
reversing 


ut an increased speed. This metnod is used for 


Fig. 9 shows the extended end of the lever 


72 pro ided 
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CONSTRUCTION COVER 


GEARED-HEAD 


n both CUSCS, BOG having a disk integral with it for en 


aging the contracting d 35 in the regular way 
Fig. 


off to receive a motor. ‘1 


the top planed! 
‘he center of the pulley shaft has 


11 shows the roared head complete, 


peen kept is nearly to the top ol the headstoe k us 18 Pos 


sible, in order to drive from th motor without mor 


TABLE OF PARTS IN SCHELLENBACH HEADSTOCKS 
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(jeared type, total 41 6 t Py 2 ake 
arts interchangeable with cone type 15 1s Ss Od l # 
\ lditional for peared type 26 ‘ t l Ss 1 6 
Chadd cone ntermediate ceal An accompanying tabl 


parts used on the cone type, the additional 


geared type and thi 


lists the 


number of parts required for thi 
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Why Munition Contracts Have 
Beem Delayed 


By A. B. Hazz 


ARD 


here has been much speculation as to why some of the 


old-line concerns that lave auiwavs eon suceesstul mn 


ormer vears have lost large sums of monev by taking 


contracts Tor munitions, In the majority of instances 


t was a case of trving to do the impossible—trving to 


. in 60 to 90 davs, to manu 


product with a class of 


equip a plant with machinet 
mechanics 


facture a high-class 
who had little or 


companies went so tal 


no experience In precision work. Some 


even as to buy badly worn second- 


hand machine tools and lost time and money in overhaul- 


ing them. Ina number of cases the banks absorbed plants, 


took on war contracts, placed inexperienced men in the 


management and manipulated the stock to suit 
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Estimating from a drawing, without giving the proper 
consideration to the material, has been a very serious draw- 
back. The automatic-machine time on standard bar stock 
was found to be from 50 to 75 per cent. faster than was 
possible with the special stock necessary to make muni- 
tions. This is due to its being much harder, especially 
where bar brass is used. As a result, in many cases it was 
necessary to purchase more modern tools—a fact that was 
discovered only after serious loss of time, which proved 
very expensive. 

Consider the true conditions of the plant before taking 
on the war contract; realize that every man was thoroughly 
familiar with the line-up of tools, knew where all fixtures 
were located and how to help himself with the usual 
accessories. It took a long time to get this organization 
vears, in some cases. Then imagine calling in the super- 
intendent and foreman and telling them that they must 
prepare to make munitions; that orders for so many hun- 
dred thousand shells have been taken, with a guaranteed 
delivery of 4,000 or 5,000 per day after such a date, 
probably 60 to 90 davs later. Such action presents more 
of a problem than many realize. It involves a new line 
of work, high-class material and a refined product—an 
impossible combination in many cases. 

Hiow to Estimate Die Work 


By R. W. JOUNSON 


In many factories handling punch and die work in more 
or less limited quantities the cost of the punch and die 
has to be written off on the first contract received for 
the parts for which these tools are made. Further, many 
times no systematic attempt is made with reference to 
the preparation of the estimate, with the result that some 
jobs are taken at an actual loss instead of at a profit, as 
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would be the case if the estimating had been done in such 
1 manner as would place before the proper official all 
the information on the subject for which the estimate was 
prepared, ‘This question is of particular importance when 
the metals worked are brass, copper or silver. 

A concern handling a considerable quantity of miscel- 
laneous work of the above character, generally in limited 
quantities, was having trouble with its estimating methods 
and decided to place all estimating in the hands of the 
engineering department, but arranged so that details of 
each estimate made would become a matter of record to 
which reference might be made, should future occasion 
require. With this end in view the purchasing depart- 
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ment was instructed to prepare and send to the chief 
engineer on the first of each week a memorandum giving 
in detail the prices of all materials used in the production 
of the various articles, so that the matter of material 
costs would be on a safe and sure footing and no errors 
on this score would creep in. 

The chief engineer then worked out a method of mak- 
ing and recording his estimates, such as is shown in the 
accompanying table. This gives full and explicit details 
of every step to be taken, from the cost of the raw 


DATA AND ANALYSIS OF DIE WORK 


Area of blank, 0.328 sq.in. 

Area of waste, 0.366 sq.in. 

Area of whole piece, 0.694 sq.in. 

Material, No. 17 B. & S. gage strip copper, soft, }§ in. wide, 
to be bought in rolls 

Weight, 2.05 lb. per sq.ft 

Material per 1,000 blanks, 84.27 lin.ft. 

Material per 1,000 blanks, 9.635 lb. 

Weight per 1,000 blanks, 4.5 Ib 

Weight of waste, 5.2 lb. 

Cost of material per 1,000 at $0.28, $2.69. 

Credit for 5.2 lb. scrap at $0.19, $0.99. 

Material cost per 1,000 blanks, $1.70 

Estimated cost of blanking die, $65. 

Daily production, estimated, 50,000 to 60,000 at $2.50 per day 

Estimated cost of forming die, $25. 

Daily production, estimated, 6,000 at $1.25 per day 

Cost per 1,000: 


Actual labor, blanking’ .............. aa 4.e eo . $0.042 
PTT TTP Terr rer Tree .20 
Tota! direct labor. ee er ree ry eee Te ee eT eee $0.242 
Factory expense at 100 per cent item kc we a ete i 242 
PE GUE aecnceeeuetsiausneeenees téunseoacdunnans 1.70 
MUD. Gg alvlassen ts diidac by abiakcdaldiicie dh delet Ah oh ileal al a ih al ar, Bia gel . $2.184 


Percentage of labor to material, 15 per cent. 

Remarks From the above analysis it will pay to study the 
cutting weight of the biank in order to make any substan- 
tial cost reduction. 

material, including the making of the tools, to the over- 

head to be charged on getting out the product. In the 

illustration is shown a detail of the part to be made. 

The success that has resulted from the introduction of 
this improvement in the concern’s estimating methods 
and the measure of satisfaction that has resulted from 
its use for some time past, not only on the part of the 
engineering staff, but on the part of the office as well, 
show that accurate, reliable and permanent records are 
well worth their preparation and careful filing, in the 
small factory as well as in the large plant. 


Grinding Cold Cutting-Off Saw 
W. J. WELLS 


When a saw jumps and kicks and refuses to cut as it 
should, it is not always dull, as might be suspected. We 
had a saw that did this when it was quite sharp. After 
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CORNERING COLD CUTTING-OFF SAW TEETH 


trying several different ways of grinding, we tried cor- 
nering each alternate tooth, and the difficulty was ended. 
This was five years ago, and I have never seen saws 


ground like this give trouble. 
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Hardening and Softening Steels 
in the Small Shop 


By Joun H. Van DEVENTER 





SY NOPSIS—This article throws light on some 
right and some wrong ways to harden and annea 
carbon and h inh-s peed steels. The use of lead baths, 
cyanide of potassium and various quenching compo- 


sitions Ls treated in de fail. 





To take his diploma as an all-round small-shop ma- 
chinist, a man must, in addition to many other require- 
ments, be a fair blacksmith and a first-class tool hardener. 
The average small-shop owner cannot afford such a luxury 
as a tool specialist and may perhaps consider himsel! 
lucky that he cannot. The idea of specialization has been 
carried too far. If specialization were the real and ul- 
timate object of man, we should be built differently. Some 
of us would have nothing but noses—we should do the 
smelling for the community; others would be exclusive 
specialists at seeing, and others at hearing. As it is, we 
are all constructed very much alike and evidently intended 
by nature to do many things well, although the teachings 
of the “superspecialists” would make us believe to the 
contrary. 

Judging by the number of inquiries received by the 
American Machinist for information, the hardening and 
annealing of steels is a matter that is worth presenting 
to small-shop readers. Like a good many other subjects, 
different parts of it have been presented from time to 
time, dispersed over a number of volumes and a number 
of issues—each one bearing its share of information. In 
one or two articles on this subject I will trv to gathy 
together the most important things to be known and done 
in connection with hardening and annealing, especially 
from the viewpoint of practicability for use in the small 
shop. 


Metruops oF HEATING ror HARDENING AND 'TEMPERING 


The various ways of heating steels group themselves 
into three distinct divisions: First, in the open fire, in 
which the piece to be heated is exposed directly to the 
fuel. This scheme, the oldest, the best known and the 
commonest, is the one followed in ninety-nine shops out of 
a hundred. The blacksmith forge as a hardening and tem- 
pering appliance is as well known in the large shop as in 
the small one, and provided care is taken to use fuel free 
from sulphur and phosphorus and to build the fire deep 
enough so that the heated metal is not exposed to the 
direct blast, good results can be obtained. In using the 
open fire the degree of heat must be gaged by color, 
which is a disadvantage of this method of heating. While 
it may give best results some of the time and good results 
most of the time, it will not give best results all of the 
time, such as are assured when the degree of heat can by 
accurately measured and controlled. 

The second classification of heating devices may be de- 
scribed as closed retorts or furnaces, in which the piece 
is protected not only from drafts, but also from attacks 
by the gases and chemical elements in the fuel. The size 
of such an outfit may vary from a muffle capable of being 
juggled about in one hand to a gigantic furnace. When 


] 


a furnace of this tvpe is fired by oil or gas and is provided 
with a pvrometer, such as described on page 95, the heat 
may be closely regulated. | must not forget to mention 
in this class the electrically heated furnace, which is no 
doubt the most accurately controlled of any and which 
is largely used by makers of high-grade small tools as a 


means of heating their product. 


Heating THE Work IN A Hor Baru 

The third class of heating appliances mav be indexed 
under the name “Bath,” although quite different from 
the Saturday night bath of the small-shop man. It may 
consist Of a pot of mie Ited lead, of melted salt, of potas- 
sium cvanide, of sand or o eavy oil. These are ol 
course hot baths, as distinguished from the quen hing ol 
cooling baths, which will be mentioned later. The ad 


vantages of a bath of this kind are easily obtained in the 


small shop by placing upon the forge a erucible or an 
iron kettle containing the bath material. A better way to 
heat it and one that allows for regulation is by means ol 
a gas or crude-oil burner 

The reason for uniformity of temperature in harden- 
ing steels may not be fully understood: and when not 
it is difficult for one to realize the importance of main- 
taining a uniform temperature. In its action, when heated, 
steel somewhat resembles wate Just as heated wate! 
reaches a point where it boils and changes into steam. 
steel heated sufficiently reaches a point where its particles 
are changed in their nature and relation. On _ being 
cooled to a temperature a little lower than the first the 
particles will change back again. 

These temperatures are called the “critical points” of 
the steel and vary with different percentages of carbon. 


The proper hardening temperature is from 30 to 50 deg, 


above the first critical point. The ideal temperature would 
he exactly at this point, but allowance must be thus made 
for cooling in the interval of time before quenching. <A 
table showing these temperatures is given for various per- 
centages of carbon, and it will be noticed that the higher 
the carbon of the steel the lower this critical temperature 
becomes, 

Steel has a peculiar property of losing its power of 
attracting a magnet when the critical point is reached, and 
this fact is taken advantage of by some small-shop owners 
who do not have pvrometers \ magnetic compass is 


applied to the piece o eated steel: and when the needle 
ceases to be attracted by it. the shop man knows that the 
critical point has been reached 
HARDENING AND ANNEALING TEMPERATURES FOR 
CARBON STEELS 


Per Cent. Carbon “Points Deg. F 
0.10 10 1,616 

0.20 0 1,562 

0.30 30 1,535 

0.40 10 1,508 

0.50 50 1.492 

o.60 60 1,481 

0.70 70 1,476 
0.80to01.5 80 to 150 1,472 


The nearer to the critical point that the small-shop 
man is able to quench a piece of steel, the finer will be 
its grain. Its hardness and toughness will also reach a 
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maximum under these conditions. Over and under this 


point the grains become gradually coarser, and the hard- 
ness decreases. 


heating steels for harden- 


One thing to remember 1 
ing is to keep the temperature “going up” until the crit- 
ical point is reached. In other will not 
to go above this point and let the temperature drop before 


words, it do 


quenching. Apparently it is necessary to keep the tem- 
perature moving in one direction, in order not to impede 
traffic among the the heated bar. 
While this is true, it is equally true that fast heating must 
be avoided. A piece of steel is often heated so quickly 
that the outside only is in its proper critical condition. 


busy molecules of 


Every mechanic who has had anything to do with the 
essarv it is to take a 


is to be hardened. 


hardening of tools knows how ne 
cut from the surface of the bar that 
The reason is that in the process of making the steel its 
outer surface has become decarbonized. This change makes 
not harden. It 
diameter on 


it low-carbon steel, which will of course 
is necessary to remove from 4!4 to 1, tn. of 
bars ranging from 1%, to 4 in. 

This same decarbonization occurs if the steel is placed 
in the forge in such a way that unburned oxygen from 
the blast can get at it. The carbon is oxidized, or burned 
out, converting the outside of the steel into low-carbon 
steel. The way to avoid this catastrophe is to use a 


deep fire. Lack of this precaution is the cause of much 
spoiled work, not only because of decarbonization of the 
outer surface of the metal, but because the cold blast strik- 
ing the hot steel acts like boiling hot water poured into 
an ice-cold glass tumbler. The contraction sets up stresses 
that result in cracks when the piece is quenched, The 
next time vou harden a milling cutter and have some of 
the teeth crack off, keep this suggestion in mind, 
PREVENTING DECARBONIZATION OF TAPS AND REAMERS 
It is especially important to prevent decarbonization in 
such tools as taps and form cutters, which must keep 
their shape after hardening and which cannot be ground 
away on the profile. For this reason it is well to put 
taps, reamers and the like into pieces of pipe in heating 
them. 
air will not circulate readily unless there is an opening at 


The pipe need be closed on one end only, as the 


both ends for a “draft,” so to speak. 

Even if used in connection with a blacksmiths’ forge 
the lead bath has an advantage for heating tools of com- 
plicated shapes, since it is easier to heat them uniforml) 
and they are submerged and away from the air. You must 
that unless the metal is stirred, the 
And always 


remember, however, 
temperature of such a bath is not uniform. 
remember to use powdered charcoal as a covering for the 
top of the lead pot. Some may ask why it is n 


to repeat such a simple precaution, but a prominent firm 


cessary 


making shrapnel incurred much expense for wasted lead 
until the of charcoal. A lead 
bath may be used at temperatures between 620 and 1,150 


someone suggested use 


deg. F. Beyond this there will be much waste by evap- 
oration. 

To secure proper hardness, the cooling or quenching of 
steel is as important as its heating. Quenching baths 
vary in nature, there being a large number of ways to cool 
a piece of steel in contrast to the comparatively few 
ways of heating it. 

Plain water, brine and oil are the three most common 
Of these three the brine will give 


quenching materials. 
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the most hardness, and plain water and oil come next. 
The colder that any of these baths is when the piece is 
put into it the harder will be the steel; but this does not 
mean that it is a good plan to dip the heated steel into a 
tank of ice water, for the shock would be so great that 
the bar would probably fly to pieces. In fact, the quench- 
ing bath must be sometimes heated a bit to take off the 
edge of the shock. 

Brine solutions will work uniformly, or give the same 
degree of hardness, until they reach a temperature of 150 
their grip relaxes and the metals 


whi h g 
Plain water holds its 


deg. F.. above 
quenched in them become softer. 
grip up to a temperature of approximately 100 deg. F.; 
but oil baths, which are used to secure a slower rate of 
may be used up to 500 deg. or more. A compro- 
bath consisting of 


surface of water. 


cooling. 
mise is sometimes effected by using a 
an inch or two of oil floating on the 
As the hot steel passes through the oil, the shock is not as 
severe as if it were to be thrust directly into the water; 
and in addition, oil adheres to the tool and keeps the water 
from direct contact with the metal. 

The old idea that mercury will harden steel more than 
any other quenching material has been exploded. A 
bath consisting of melted cyanide of potassium is useful 
for heating fine engraved dies and other articles that are 
required to come out free from scale. One must be care- 
ful to provide a hood or exhaust system to get rid of the 
deadly fumes coming from the cyanide pot. 


KASING Orr THE INTERNAL STRESSES 


Work quenched from a high temperature and not after- 
ward tempered will, if complex in shape, contain many 
internal stresses, which may later cause it to break. They 
may be eased off by slight heating without materially less 
ening the hardness of the piece. One way to do this is to 
hold the piece over a fire and test it as Mrs. Small-Shop 
Man tests her hot flatiron—with a moistened finger. An- 
other way is to dip the piece in boiling water after it has 
first been quenched in a cold bath. Such steps are not 
necessary with articles which are afterward tempered 
and in which the strains are thus reduced. 

In annealing steels the operation is similar to harden- 
ing, as lar 2s heating is concerned. The critical tem pera- 
tures given in the table are the proper ones for annealing 
as well as hardening. From this point on there is a differ- 
ence, for annealing consists in cooling as slowly as possible. 
The slower the cooling the softer will be the steel. 

Annealing may be done in the open air, in furnaces, in 
hot ashes or lime, in powdered charcoal, in burnt bone, in 
charred leather and in water. There is surely some range 
of choice for the small-shop man when it comes to doing 
this work. Open-air annealing will do as a crude measure 
in cases where it is desired to take the internal stresses 
out of a piece. Care must be taken in using this method 
that the piece is not exposed to drafts or placed on some 
cold substance that will chill it. Furnace annealing is 
much better and consists in heating the piece in a furnace 
to the critical temperature and then allowing the work 
and the furnace to cool together. 

When lime or ashes are used as materials to keep air 
away from the steel and retain the heat, they should be 
first heated to make sure that they are dry. Powdered 
charcoal is used for high-grade annealing, the piece being 
packed in this substance in an iron box and both the 
work and the box raised to the critical temperature and 
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then allowed to cool slowly. Machinery steel may lx 
annealed in spent ground-bone that has been used in 
casehardening; but tool steel must never be annealed 
in this way, as it will be injured by the phosphorus con- 
tained in the bone. Charred leather is the best annealing 
material for high-carbon steel, because it prevents decar- 
bonizing taking place. 

Water annealing consists in heating the piece, allowing 
it to cool in air until it loses its red heat and becomes 
black and then immediately quenching it in water. ‘This 
plan works well for very low-carbon 
steel; but for high-carbon steel what is 
known as the “double annealing treat- 
ment” must be given, provided results 
are wanted quickly, as is usually the 
case with water or oil-bath annealing. 
The process consists of quenching the 





steel in water or oil, as in hardening, 
and then reheating it to just below 
the critical point and again quenching 
it in oil. This process retains in the 
steel a fine-grain structure combined 


4 =! j 
k 3§ Bore ~ 





with softness. Large pieces of steel 
should be rough-turned before anneal- 
ing. It will not be 
anything about color tempering, this 


In 


drawing temper, however, the color is 


necessary to say 


being a subject familiar to all. , a a MADE 
not the only gage that can be used. One of the best 
is a thermometer in a bath of heavy oil having a 
flash point between 500 and 600 deg., which will take 
care of all the tempers up to that corresponding to dark 
blue. The steel is first preheated slowly in a fire or 
furnace, as it might crack if plunged immediately into 
the hot oil. 

In hardening high-speed steel the main requirement is 
to get the cutting edge hot enough. The air blast for 
cooling is going out of fashion and an oil bath is taking 
its place, which will be good news to the small shop that 
has no air compressor. Lathe and planer tools are usually 
left in their quenched condition for use, not being tem- 
pered or drawn. More complicated and expensive high- 
speed steel cutters are somewhat insured against break- 
age by drawing the temper slightly. Milling cutters are 
drawn to 400 deg. F., drills and reamers to 450 deg. and 
taps and dies are let down a little farther, not, however, 
reaching 500 deg. 


Boring Pump Chambers in the 
Drilling Machine 
By A. N. 


PATTERSON 


is shown a pump-chamber 
The top flange 


In the illustration, Fig. 1, 
pocket that was bored in a drill press. 
was faced, drilled and tapped before the boring was done. 
This was permissible, as the pockets had no relation one to 
the other, and the distances between centers of the cham- 
bers did not have to be absolutely accurate. 

In Fig. 2 is shown the arrangement of tools for all op- 
erations. A is a plate to hold the guide bushing B; 


this plate was secured to the top flange by capscrews in 
the tapped holes. 
The boring bar in the spindle of the drill press is raised 


The method of operation is as follows: 


THE HOLE 
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clear of the work, the guide bushing P is slipped over th 
bar and the cutter inserted and secured. The bar is then 
lowered to the work, the bushing being pushed down in 
the plate, and the boring commenced. 

used for each 
diameter to be bored. the 
bushing were such that the bushing would enter the plate 


the 


A roughing and finishing cutter was 


The dimensions of bar and 


before the cutting commenced, so that bar was al- 
wavs guided when boring. 


The tool used for chamfering the bottom of the hole is 











CHAMFER- 


TOOL 


THE 


ARRANGEMENT FIG 


OF TOOLS 


FIG 
ING 


shown in Fig. 3. In doing this operation the bushing 


was raised clear of the plate and the boring bar and 
tool inserted eccentrically in the hole, to permit it to ente 
The bushing was then forced into the plate, centering th 


bar, and by feeding upward the hole was chamfered. 


A Handy Driver for Removing 
Shell Sockets 


By Joun DuNN 


The accompanying sketch shows a very handy driver 
for removing the brass socket from an 18-lb. shrapnel 
shell in order to correct the weight or put on a new 
socket. 

The shell is first heated to break the solde1 joint between 
the brass socket and the tube. The plug is then screwed 
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SHELL-SOCKET REMOVER 


in. Tightening the nut on top expands the plug; then 
by the use of a large wrench the socket may be backed 
out. This driver will not harm the socket, which may 
be put back in the ordinary way, and it makes an other 


wise nasty job very easy. 
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Jigs for Machining Detail Parts of 
a Talking Machine 


By Robert 





SYNOPSIS The jigs here shown and describe / 

lie of a simple charac te r, hut aie giving salisfac- 

lion. Those used in drilling the ton and bottom 
é / 

plates are desiqned fora multiple drilling machine, 

thi Ws enabling (jille rodue lion 0 , narts. Tn hie 
l l / 

ig used for the winding crank an adjustable slop 

he d ‘ / i 


] 


/ late make x possi ile Anu necessary adjustme nts. 





In this article are shown some of the jigs used ly the 
Rex Talking Machine Corporation, Wilmington, Del., 
in manufacturing its machines. It will be observed that 
the tools are of somewhat simple design, as the parts 
machined are not of a complicated nature. However, 
these tools have been found to give satisfaction both as 
regards the quality and quantity of work produced. 





FIG. 3 





F3é.§ 





MAWSON 


It will be observed that when machining the top and 
hottom frames, Figs. 1 and 6 respectively, the operation 
is performed in a multiple-spindle drilling machine. This 
enables the machining time to be cut to the lowest limit, 
and at the same time accurate results are obtained, as 
after the drill spindles have been once set correctly the 
drilling operation is of the simplest and requires a mini- 
mum of attention, 

In drilling the holes in the edge of the top frame a 
simple yet effective jig is used. After the casting has 
heen located in the jig by means of dowels fitting in 
previously machined holes a swinging strap and screw 
hearing on the piece holds it securely, The jig for the 
winding crank is provided with an adjustable stop, so that 
the hole may be kept in the correct position in the event of 


the length of the crank forging varying in any degree. 








JIGS USED IN MACHINING DETAIL PARTS OF A TALKING MACHINE, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 


Operation—Drilling holes in face of top frame, Fig. 1. The 
asting is located by stop pins, being forced against them by 
knurled-head screws on the opposite sides The screw A holds 
the casting down securel) Two straps hold the jig rigidly 

the drilling-machine table 


Holes Machined—-Four No. 12 drilled, two No. 24 drilled 
three No. 15 drilled, one No. 33 drilled, one ™ in. drilled and 
me ™/y-in. drilled 


FIGS. 3 AND 3-A 


Operation—Drilling holes in edge of top frame, Fig. 1. The 
casting is located by dowels that fit into holes drilled in the 
previous operation. Cover A is then swung over and the 
screw B, being tightened, holds the casting securely in the 


ie 


Holes Machined—Two No. 33 drilled, one 4-in. drilled, one 
No. 32 drilled, one /,,-in. drilled and one ™/,-in. drilled 





FIGS. 5 AND 5-A 
Operation—Drilling holes in winding gear, Fig. 4. The 
piece is located in the jig by fitting it into a machined hole. 
After one hole is machined, a drill is put through the bushing 
into the hole, as shown, to hold the part in alienment. 
Holes Machined—Two No. 43 drilled. 


FIGS. 7 AND 7-A 


Operation—Drilling holes in bottom plate, Fig. 6. The 
rough casting is located against pins, being forced against 
them with knurled-head screws on the opposite side. Th 


screw A is then tightened to hold the casting securely. 

Holes Machinel—Four No. 12 drilled and three No. 24 
drilled 

FIGS. 9 AND 9-A 

Operation—Drilling hole in winding crank, Fig. 8 The 
part is pushed back against the plate A and held in position 
by the plate B, which is swune over. 

Holes Machined—One No. 43 drilled. 
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A Riveting Mandrel 
By EK. V. ALLEN 


A special riveting mandrel, used to hold motor starting 
bodies while riveting in the field plates, is illustrated in 
Figs. 1 and 2. This device is used in the shop of the 
Disco Electric Starter Co., Detroit, Mich. Fig. 1 shows 
a body in place, with two of the rivets to be headed over 
at A and B. One of the bodies, turned to show the 
inside, mav be seen at (. 

Fig. 2 shows the mandrel with the work removed. Here 
two steel plugs are set in at /) and F£ for the heads of the 
rivets to rest on. The hoc Is slipped over the mandrel 
until the rivets rest on these plugs, then the plug F' is 


MACHINIST Vol. 44, No. 11 


to their own interests. Of course they are; but there 
are many cases where the backers of such concerns have, 
after writing off a moderate profit, voluntarily given the 
balance to the Government. There are so many such 
instances that this order of things can be considered the 
rule. The successes of these enterprises may have the 
salutory effect, after the war, of making the men with 
money less timid and much more willing “to take a 
chance” than they have been in the past. 

The men who have done the actual work have benefited 
materially in more ways than one. They have earned 
good wages, for which they have turned in much and 
good work; but beyond this there are many so-called un- 
skilled men who have learned at least some of the rudi- 

ments of trades that call for skill— 








FIGS. 1 AND 2. RIVETING MANDREL WITH AND WITHOUT SPECIAL 


MOTOR WORK IN PLACE 


forced downward by means of the short lever G, operated 
ly the foot treadle //. As the foot treadle is forced down, 
it is held from flying up by a ratchet and dog on the 
floor. When it is desired to release the treadle, the lever 
I is kicked back, and the treadle is carried up by the 
springs J. The plug F is backed by an eccentric that 
forces it out as the lever G@ is moved downward. At A 
ix shown a heavy rivet set for rounding over the ends of 
the rivets after they have been hammered down. 


ey 
. 


Canada’s Position with Regard 
to War Materials 


With the exception of recruiting soldiers and financing 
the war there is nothing that has concerned the Canadi- 
ans to a greater degree than the production of ammuni- 
tion and the other necessities of war. In the actual 
manufacture of munitions Canada has done far more, and 
far better, than was expected. The manufacturers have 
accommodated themselves to entirely new conditions and 
lines of manufacture with a facility that is a surprise 
to mechanics who are familiar with labor conditions on 
both sides of the international border. 

Great credit is also due to the financiers. There has 
been no difficulty in obtaining money from them in almost 
any amount for legitimate manufacturing enterprises. 
It is all very well to say that the financiers are looking 





and skill is an asset of value to any 
nation. 

Just how much has been done by the 
Canadians in the way of munitions 
manufacture is not known to the gen- 
eral public, but a few of the facts will 
at least help to a better understanding 
of the matter. 

The Imperial Munitions Board has 
issued orders in Canada for 22,800,000 
shells of various sizes, chiefly from 3 in. 
to 6 in. in diameter. In the aggregate 
these shells have a value of $282,- 
000,000. If the orders for cartridge 
cases, primers, forgings, frictions tubes, 
ete., be added, the total will reach 
$303,000,000. For this work, up to 
the end of 1915, $80,000,000 was paid 
out. The monthly output is now valued 
at more than $30,000,000. At this 
writing there are 422 plants working 
directly on war orders. How many 





more plants or how much employ- 
ment is indirectly due to them is difficult to estimate. 
The War Purchasing Commission, which is separate 
from the Munitions Board, is the second largest buying 
agency in the western hemisphere, if not in the world, 
today. This body has nothing to do with the purchase of 
shells, but it does deal in every other requirement of the 
army. Its purchasing schedules cover over 5,000 different 
articles. The appropriation for the year just past 
amounted to $100,000,000. 
It is safe to estimate that, if the war continues through- 
out 1916, there will have been spent on war supplies in 
Canada in 1915 and 1916 more than $500,000,000. 


Makeshift Taper Gage 
By A. N. Kine 


In the course of job work we often have brought in 
broken axles on which there are taper fits. It is rather 
hard to get them accurate by ordinary measuring, and 
we seldom have the part with the taper hole in it, so that 
we can try the two together. The following method is 
used : 

The taper part is laid against one jaw of a planer vise 
and the opposite jaw brought up against the taper and 
clamped. The new tapers are then turned until they fit 
into the opening between the jaws and enter to the proper 


depth. 
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and painting, has wmanyu interesting feé ttures 


Th reading is done hoth in Jones At Lamson lurret 
hobbina, both 


Rethreading hy 


lathes and by methods 


procingd 
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} 


satisfactoru. power is atsve l 


fealure on the points, which are large ly Lhe produc / 
of the automatic. Turning the shells by power to 
try the gages introduces a somewhat novel feature 
in gaging hie thods., wel ile many of lhe gdades the lie 


, ° ° : ; 
SC~UeS are interesting from ther srmeplicity (hie 


effectiveness. 





The ogive, which is the French term for the nose, or 


“pointed arch,” comes in the shape of a forging weighing 
about 15 Ib. 
through the ends, a three-spindle Barnes gang drill being 
this 
One 


The first operation is to drill a ll, in. hole 
used for shown in 
Fie. 21. 
pieces per hour on this machine. 


purposes, as 
man handles about 5 

The second operation Fig. 22, forms 
the turns the 
threads for screwing into the boy of 


inside, outside, and 








the shell. This operation is performed 
Jones & 
threading attachment proving very sat- 
The produc - 





on a Lamson machine, its 





isfactory for this work. 
tion is 20 for a 10-hr. day. 
Two alternate methods of boring the 





Zod. Both are 


differ- 


ogives are shown in Fiz 
lathes, the 
ence being in the method of using the 
In the first, at the left. 


the boring was done by the 


on Bullard vertical 
forming cam. 
side head, 
the cam being placed at A, as shown. 
This formed the inside of the ogive as 
the side head was fed down. 

The second method is an lmprove- 
ment over this, as by plac ing the cam 
so as to utilize the boring tools in the turret it leaves th: 
side head free to turn the outside for the thread at thi 
same time. The difference in these methods is seen in th 


production times. 150-mm. ogives the first wa 
required about 214 hr. each: and the second, 35 mu 


lor the third operation, Fig. 
Jones & Lamson machine, the ogive is held in a special 


24, also performed ma 


chuck having a steel ring fastened to its face and threaded 
After it is screwed 
in place, the three inside jaws grip it firmly, while the 


to receive the large end of the ogive. 


outer ring not only centers it. but also prevents distortion. 
illed 


hole to the proper size: a recess is cut for the end of the 


The small end is then bored out, enlarging the di 


thread and the outer end faced to length. 


pont, a 


The fourth operation threads the hole in thy 


shown in 


special thread-hobbing fixture being used, as 
Fig. 25. The hob runs 225 r.p.m., while the work turns 


*Previous installment appeared on page 3Y Copy! 


Hill Publishing Co., 1916 


li. CoLvIN 


1 revolution in 2 min This gives a production of 9 
per hr. 

The fifth and last operation, Fig, 26, rough-forms the 
ogive on a Prentice geared head lathe, using a form at 
the back of the carriage The inspection is then mad 
hefore the ogive goes to be assembled for final turning. 

The point, or cap, that protects the thread in t 


crewed in without ditlicult 


Ihis 
1 


the brass, aL 


ovives so that the fuse « 


is made from bar sto usage Is an Interesti 


variation from and wooden caps that ar 


now employed for this purpose. ‘These points are turne: 









ae _ from 2,‘ bar steel on Grid 

| i ley 4! j-th. automatics, The 

lirst operation is shown 

} . . 

is >. together with the 

' ; 

tool lavout, the production 

hemg 5 per hr. Phe sick 

= wrench slots are then milled, 


IG. 21. OPERATION 1: OGI\ DRILLING 
Barnes gang drilling chine, Special Fixtures Holding 
Gia N t | 

the yp. hen iY ! | ( mall has 

miller, as in Fi ~8, and indexed in two position sO tha 
the end mill can cut the desires slot. the depth. be ne dete 
nined b suitable st 4 vet he 20) 

hr. 

The cone end of the point shaved on a Bardons & 
Oliver hand turret at the rate of 20 per hr.. the point 
being held in a screw chuck and a single tool used in the 
ross-slide for this purpose, as in Fig. 29. 

Then comes the rethreadir > ch, instead of bein 
done by hand, as handled on a vertical 
drill, as shown in Fig. 350 (spring prong) dies are used 


n the drilling machine spindle, while the point to b 
ethreaded rests in a suitable pocket im a 
on the table. The cap is pri 


<tuds that fit the 


holding fixture 


ented from turning by two 


wrench siots 


No diffi ulty seers To lye CA DETIC!I ced in eatching thy 


} 17 


thread, a tapping head being used for reversal. It is also 


cas) to prevent th d ( von ron 


too far, by simply liftin 
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FIG. 22. OPERATION 2: OGIVE FORM INSIDE AND 
THREADS 

Machine Used—Jones & Lamson. 

Special Fixtures—Chuck jaws. 

Gages—A, thread diameter; B, recess for thread; C, length of 
thread; D, depth of bore; E, form of bore; F, diameter of 
annular groove; G, depth of annular groove; H, operation 
gage for groove. 

Production—1'% to 2 per hr. 

the whole spindle so that the prongs do not engage, allow- 

ing the point to revolve with the die. This method is 

certainly easier than rethreading by hand, even though 
the production may not be as much higher as might be 
imagined. In this case it is 22 to 25 per hr., but it must 
be remembered that these points are of steel and that the 
thread is nearly 2 in. in outside diameter. ‘The points 
are then inspected and go to the assembling department 
to be varnished inside preparatory to being screwed into 
place on the otherwise completely assembled — shell. 





Shape of Inside 
E 


Depth of Hole 
D 


Going back to the shells once more, we find them now 
ready to have the ogives screwed solidly into place. ‘This 
work is done by hand while the shell itself is held in the 
vise of a clamp, shown in Fig. 31, which is mounted on a 
stand so as to be of convenient height. The shells are 
clamped in this vise by means of the cam shown, the 
ogives started in by hand and the assembling plug screwed 
into the nose of the ogive. 

This plug consists of a central stud squared at one end, 
threaded at the other and having a thrust collar against 
which the ball thrust, shown, bears. The ball thrust is 
held in position by the three side fingers with hooked 
ends so that it is perfectly free to move. The stud is 
screwed into the nose of the ogive, and the ogive itself is 
forced into the shell by a large ratchet wrench fitting on 
the squared end of the plug. 

These parts must be forced together very tightly, both 
on account of the necessity of their being virtually one 
piece of metal and on account of the difficulty of varnish- 
ing in case they are not. The latter difficulty comes from 
the fact that, if the stud and the ogive are not tight, oil 
is apt to be forced out when the shells are cleaned by air 
pressure on the inside, and this makes it difficult for 
either the varnish or the paint to dry satisfactorily. 
‘T'wo men working in conjunction obtain an = aver- 
age output on this operation of 30 pieces per hour. 





FIG. 23. ANOTHER METHOD OF BORING OGIVES ON BULLARD VERTICAL LATHES 
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FIG. 24. OPERATION 3: OGIVE—BORE AND REAM NOSE 

Machine Used—Jones & Lamson 

Special Fixture—Holding ring on chuck 

Gages—A, length: B, diameter of hole C, hole for thread 
I>, diameter of recess below thread 

Production—Ss to 10 per hr 


The fourteenth operation, Fig 32, uses the same styl 
of chuck as that shown in operation No. 9 and finishes 
the curve on the ogive by a form on the back of the lathe- 
carriage turret. It also finishes the front end of the 


wo War \ (wy 








FIG. 25. OPERATION 4: OGIVE—THREADING NOSE 
Machine Used—21-in. lathe 
Special Fixture—Hobbing head 
Giage—Plue thread gage 
Production—9% per hr 
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FIG. 26. OPERATION 5: OGIVE—ROUGH TURN OUTSIDE 
Machine Used LeBlondad l t 
Special Fixtures—Form on taper slide, chuck 
(jage None 
Production—lo per hr 
shell boc itself, this curve continu ne from. the OULVE 
back on to the body for about 14% in. The finishing is 
done on 21-in. lathes of both Hendey and LeBlond makes, 
the production being from 2 to 24% per hr. The gages 
are shown in Fig, 32 

The copper bands are next swaged on the shells, on a 
West tire-setting machine, each band being pressed it 
three positions at 1,500 Ib. pressure. This work 
handled at the rate of 30 per lr. 

Then comes the turnn vr Ol the band by th use of two 
tools in a tool post, Fig. 53. The first tool turns the 
band to the approximate outside diameter, while the se« 
ond forms both sides and the outside diamter at the sam 
Linnie The finished band is a tritle wider than the slot in 
which it is held, This operation Uses the same style ol 
chuck as that in operations 0 and 14, and production is 
$0 per hr. per machine. The whole shell is then cleaned 
ina tank of heated soda that is blown up into the insick 


by an air jet at the rate of 50 per hr. Then comes thi 


} 


final shop mspection and at the same time the inspe 
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FIG. 27. OPERATION POINTS—FORM AND THRE 
Machine Used—Gridley 4%4-in. automati« 
Special] Fixture None 
Gages A, total depth of hole B, depth of straight |! 
Cc. thread liameter » adjustable ring gage sealed 


I 
screws: E, total length; F, form of head; G, form of inside 


H, diameter of outsid 
Production 5 per hr 
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From here the shells go to the finishing department, 
where they are again washed in hot soda and also hot 
water. The tank used for this purpose is shown in Fig. 
34, the compartment at the left being for soda water, 
while the other two compartments contain simply hot 
water as free from soda as can be maintained as the shells 
pass from one to the other. 

Arrangements are made for a gang of six men, three 
on each side, each being provided with an upright washing 
pipe that has radial perforations at the upper end. ‘The 
central stem controls an air valve, so that by dropping a 
shell over the upright pipe and pressing down, the air 
valve at the bottom is opened and a shower of hot water, 








aa 


Mill Spindle 














FIG. 28. OPERATION 2: POINTS—MILL KEY SLOT 
Machine Used—Hand miller 
Special Fixture—Split chuck. 
Gagwes—A, center distance of slots: B, thickness of metal 
below slot 
Production—25 per hr. 

















FIG. 29. OPERATION 3: POINT—SHAVE 
Machine Used—Bardons & Olive hand screw machine. 
Special Fixture—Split chuck 
Gage—Form of head. 
Production—20 per hr. 





























FIG. 30. OPERATION 4: POINT—RETHREAD 
Machine Used—Vertical drilling machine 
Special Fixtures—Prong die and chuck 
Gage—Adjustable ring thread gage 
Production—22 per hr 
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either soda or plain, is forced all over the interior, clean- 
ing it perfectly and allowing the shells to be handled very 
rapidly. The exact rate varies of course with the size and 
weight of the shells to be handled and the strength and 
agility of the men. 

After cleaning, the shells are then ready for the inside 
varnishing, which forms the twentieth operation and is 
done on the machine shown in Fig. 35. This consists 
merely of two pairs of rollers, which are revolved by power 
and on which the shell to be varnished is laid as at A. 
The varnishing head is seen at B, carrying a nozzle that 
reaches to the bottom of the shell. This nozzle sprays the 
varnish on the inside, but does not become operative until 
the head has been pushed into the shell. Then an air 
valve is tripped, and the varnish is sprayed over the 
interior of the revolving shell as the varnishing head 
moves out by power. The spray is cut off at a predeter- 
mined point, as it is only necessary to varnish the lower 
part of the bore in most cases. This limit can, however, 
be easily varied for any length of shell and to varnish 
either a part or the whole interior, as may be desired. 
This inside varnishing can be done at the rate of 120 per 
hr. 

The suboperation is the varnishing of the outside of the 
shell, which is done under a hood, shown at the right. 
A revolving spindle supports the nose of the shell and 
revolves it vertically, while the operator sprays on the 
varnish with the air-spraying arrangement shown at C. 
The protector ) is swung in front of the shell to keep 
the varnish off the band. Inside the hood is a large 
exhaust fan to keep the atmosphere as clear of the 
varnish vapors as possible. The outside varnishing of 
the shells can also be handled at the rate of about 120 
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Vise for Assembling Ogive 
FIG. 31. OPERATION 13: SCREWING IN OGIVE 
Machine Used—None. 
Special Fixtures—Vise and screw plug. 


Gage—None. 
Production—30 per hr. 
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per hr. This is done in the De Vilbiss painting machine. 
The next, or twenty-first, operation is baking the var- 
nish for 8 hr. at a temperature of about 300 deg. F. For 
this purpose the shells are placed in metal trucks, one of 
The trucks vary somewhat in 
The one 
shells and contains 
The trucks for the 
formed ly 


which is shown in Fig. 36. 
construction, according to the size of the shell. 
the 70- 
movable separation strips, as shown, 


shown is for and 75-mm. 


larger shells contain permanent divisions 


crossbars of angle iron. 


Fig. 37. As 


can be seen, it is divided into stages, according to the 


Operation 22 is shown in 





painting 


number of operators. Four men are generally used, the 
- first painting the end of the shell, the next a band the 
width of his brush, just below the bronze rifling ring, 
the third a band at the other end, and the fourth filling 
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TURN OGIVE AND SHELL 
lathes 


FIG. 32. OPERATION 14: FINISH 
Machines Used—Hendey and LeBlond 21-in 





Special Fixtures—Chuck and formers. 
Gage Form of nose. 
, Production—2 to 214 per hr. 
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OPERATION 19 


TANK FOR C 


FIG. 34 
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in the unpainted space. By working in this way 120 
shells per hr. 


High-explosive shells are painted a bright vellow, whil 


can be handled regularly. 


shrapnel are painted a vivid red; but no paint must go 
on what might be called the bearing surface of the shell 

both the copper band and the part just behind the ogive, 
which is an important diameter, as it fits the gun bore. 
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FIG OPERATION 16: TURN HAND 
Machine Used LebPlond 1 ! lathe 
Special Fixture Chuck; tool post 
(jawes A. width of band: B, distance from end of shell 


Production 0 per hr 





OPERATION VARNISHING SHELLS 
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After painting, the shells go to another drying oven at 
They are then 
the 


u temperature of 150 deg. F. for 12 hr. 


ready to have the point screwed into place in nose 


FIG ( TRUCK FOR BAKING SHELLS 
} . ’ } rym 
as a protector ; this is done Just be packing, [hese 
points have previously been varnished in the same place 
as the outside of the shell, some being shown in Fie. 35. 


Rach shell is then wrapped in oiled paper and packed 


ur in a box, as shown in Fig. 58. Separators are used 
tO hold the shells firmly in position, and corresponding 
lors go on top of the shell, so that the cover holds them 
The construction of the box, the handles 


the marking of the box are clearly 


tightly in place. 
of light 
shown. 


rope and 


The covers are screwed in place, and it will be noticed 


that some of the screw hol 


sf are counterbored to nearly 
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FIG. 38. BOXING BEFORE SHIPPING 
After 
the screws have been put in place, sealing wax is poured 
into these holes, and the inspector presses into the wax a 


This is to 


an inch in diameter—before the official sealing. 


seal bearing the Government coat of arms. 
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insure against the shells being tampered with between the 
last thei 
arrival at the various points where they are to be loaded 


CGrovernment inspection at the factory and 





FIG. 37 PAINTING THE SHELLS 
From these two articles it Is hoped il vood idea of 
Serbian shell requirements will be gained. 


Milling Small Connecting-Rods 
What is practically a continuous milling operation on a 
plain miller is taken care of by the fixture shown, found 
In use by the Ilenderson Viotorcycle Co., Detroit, Mich. 
The fixture holds four connecting-rods—two on each 
end. 


the ends of the rods and machines both sides of two rods 


The gang of four milling cutters works in between 


at a time. While the cutters are machining two of the 

















MILLING SMALL CONNECTING-RODS 


rods, the operator removes the milled rods from the other 
end and replaces them with rough ones. 

The reds are located in the fixture on two blocks A and 
B. ‘The front one A is a V-block, and the capserew boss 
The rear block is flat-topped, with a 
to butt the side of the rod against. The rod is 
held down by a floating clamp D, pressed down by means 
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fits down into it. 
pin ( 


( a capscrTew J 
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hand, the day’s shipm nts, Both the setting p and Lie da ol 1 month ( ale ures 
the shipping columns are further subdivided for pur- A few words ma ne to make clear the 1 
poses indicated at the top of each column. Kach of the ( one or two ¢ 1 al the diagonal line 
14 spaces also has seven subdivisions necessitated by the It must be kept in mind that the sheet is devised f 
nature of the work and the number of orders m nning Liv planni yr ot Wo 0 r quai tities Of Mma 
simultaneously. The purpose of the lines running diag chines varying in number fr one to several hundres 
onally across and dividing the squares formed by the of a kind, and whi ne! are to be ma 
crossing of the horizontal and vertical lines is indicated at more or less regu tt Therefore, in play 
at the head of the respective column and will be more ning for the buildu and ppl of an order by 
clearly explained late A installments, it (ies mie to MK ible to make easy rel 
One of the 14 spaces with its seven subdivisions is erence to the dat previously, as well as subsequently 
allotted to each working day of the month. As only planned. The fourt olumn of the sheet is for 1 
14 davs are provided for on each sheet, four or more purpose, the top left-har corner of the squares b 
sheets are running simultaneously. The new used to dicate its ed. 


required, 
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bottom right-hand corner indicates subsequent setting- 
up and shipping dates. 
third column of the shipping section and the sheet headed 
Last Shipment” and “Next Shipment.” 


] 


‘To make the use will de- 


Starting, 


of the sheet more clear, I 


two orders. 


scribe the planning ol one or 
then, with Order 2890 for Brown, planned to be set 
find this order to be 


The 


tells vou that there are 30 looms in the order and that 


up on the first day of April, you 
i fifth column 


” 
looms. 


or a number of 72 “HI. W. 


12 of these have already been set up, leaving a balance 
By reference to shipping data you learn 
that six will load. It is 


desirable, therefore, to have them set up and built in 


Is to come. 

looms of this type make a cal 

batches or multiples of six. 

From the fourth column of the planning sheet, you 
that the last lot ninth of the 


\s the customer is now wanting a ship- 


. see Was set up on the 
previous month. 
ment every week, you plan to set up another lot of looms 
m the eighth of the month, and this ts indicated in the 
Again referring to the records you find 
six days is suflicient to the 
You therefore set down the shipping for the 
the tenth and elev- 


fourth column. 


that allow for building 
looms. 


ixth of the 
enth columns, 


month, noting this in 


while the twelfth column is reserved for 


indicating the floor upon which it is convenient to place 


the looms. By referring to the shipping section for 
Apr. 1, vou see that there are four looms of Order 
"2868 and four of Order 2925 going olf the floor, 


thus leaving floor space of suflicient area to accomodate 
the six looms you are now planning for. 
llaving decided the 


this information to the 


transfer 
sheet 


date for shipping, you 


shipping 


section of the 














FIG. 2. CONVENIENT WALL BOARD 


} } } 


for the sixth day of the month, noting in the second 


day the looms were set 
the floor 
} 


The fourth column of the 


column by cross-reference the 


up, also in the fifth column the number o 


upon which they are placed. 


shipping section indicates the number of looms to be 


shipped, while the third column refers to the dates of 


previous and subsequent shipments. The fourth column 


in the building section, headed “No. of Looms in Order 


and Balance to Build.” provides a means for knowing 
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These remarks apply also to the 


Vol. 44, 


No, 11 


at any stage the balance of looms that have still to be 
eared for in future planning. 

Following the balance of Order 2890, since a lot of 
first floor on 
the sixth of the month, you decide to set up a batch of 
looms on the eighth of the month, and make the entry 
for that date, again noting in the fifth column that 
there are 30 looms in the order, but that a balance of 


looms of the same order will 20 off the 














only 12 remains. You plan to ship on the thirteenth 
ORDER NO... 257°C... 
NO. OF LOOMS............ SG 
pate set up... 4/4/47. 2S 
DATE TOBE SHIPPED “/S/L 
NAME 73 Trinny CO. 
FIG FORM OF CARD FOR WALL BOARDS 


of the month, and on this same date can also plan for 
the balance of the six looms of Order 2890, to go on 
the floor in the place of the six to be shipped. With 
the shipping date set down for the nineteenth of the 
month, this order will be done with, so far as the plan- 
ning sheet is concerned, 

Since it is certain that changes will occur and that re- 
arrangements of the planning sheet have to be made from 
time to time, it will be wise to use a lead pencil in making 
all entries. 

In addition to the planning sheets are a number of 
boards, each board representing one of the erecting floors. 
Fie. 2 shows one of these boards hune in a convenient 
position on the office wall. The boards themselves are 
made to any convenient size, but 
lationship to the size of the floors that they represent, 
A number of strips of wood arranged parallel with each 
other, are attached to the board, and slots are cut at an 
in the strips to allow the small cards, Fig. 3, 
to be slipped into any position on the board. A con- 
1x2 in. As the new 
orders are issued and planned, these cards should be 


should bear some re- 


angle 


venient size of ecard to use is 
placed on the board in the spaces machinery will occupy. 
The disposition of the machines on the erecting floor as 
indicated by the cards is checked each day from records 
supplied by the shop. Information regarding the ma- 
chines that have been shipped and those that have been 
placed on the erecting floor is supplied by the depart- 
ments concerned. 

It must not be assumed that the order of work as 
set down on the planning sheet will be rigidly adhered 
from time to time 


to Kventualities are to arise 


which will necessitate rearrangements of the planning 


sure 


sheet. A customer may “hold-up” an order for one rea- 
son or another—his mill may be new and in_ process 
of building, and not in a sufficiently advanced condi- 
tion to allow him to receive the machines at the time 


he had originally expected to do; or he may eall for 
changes in the construction necessitating the making of 
drawings and, possibly, new patterns. If the machines 
have already been placed on the erecting floor, serious 
inconvenience caused through the holding up 


of floor space planned to receive other machines. lt 


may he 


the delay is likely to be protracted, it becomes necessary 
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to decide whether or not it will be wise tO take dow! 
the machines and stand them at one side until th 
new material is ready, or in the case of machines held 


up on account of the customer not being ready to re- 


ceive them, to decide whether or not they should be 
completed and stored away until such time as it Is Pos 
sible to ship them. 
Machine Shops in Brazil 
To show still further some of the interesting character- 
istics of South American machine shops, we illustrat: 


] 
herewith a number of shops in various parts of Brazil. 
At State of Para, is the Officina Arsenal 


Marinha, which is a small shop devoted to naval repairs. 


Belem, in the 
it is in charge of Capt. Tenente Aranha, the force consist- 


ing of 18 men in the machin 2 


shop and 12 
13 
The commandant 


in the foundry, 


with a total equipment ol machine tools. mostly of 


English make. is shown at the left in 


Figs. 1 and 2, the latter also showing the type of shop. 


M A ¢ 


HINIST 





Fig. 3 shows the interior « op of the Compat 
linha Cireular, o clt Line Railway, at Bahia, Bra 
lt is devoted to street-raily mirs and employs ab 
170 men, of whom 28 are in the . yand 10 
the foundry. Nea all its « s fre the Unite 
Stites, 

The vir { . I} Suassuna, at Der- 
an o, Bra ss n | Chis shop handl 
veneral repairs, empl mut 45 nin the machine 
shop. ‘I 1 of t mo France. 

igs and 6 show thi Miguel Bothelho, this 
wing known as Otlicin Mi in Naval Eureka 
It is also in Belem, Pa B rhe proprictor himse 
s standing on 1 main \ n | while Fig. 6 shows 
me of the repa Wo . rhe tw 
essels are this locality means 

it tin ie rul nk « Live \ ZO! il 
tide, and work on th e the tide is « 
The ire most s ow-dra lat-bottom boats, whi 
can in easily handles in this way Dy tik anit. Clete 





if ip. ‘es = 
+ 
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FIGS. 1 TO 6. A 


. Fig. 1—Commandant Tenente Aranha. Fig. 2—In the 
Tramway Company, Bahia, Brazil Fig. 4—Shop lipped 
Fig. 6—Vessels in “dry dock” at low tide 


BRAZILIAN NAVAL 


SHOr 





AND OTHER REPAIR 
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Probably the largest jobbing shop in Bahia, Brazil, is 
J } 
that of Wilson & Sons, i and 8 It is 


mostly devoted to ship repairs. 


| 1s ‘ 


shown in 
The majority of the ma- 


hine tools are English. Something of the picturesque 


location can be seen in the view showing the exterior, 


which also gives the dock an 1 office buildings. 
10 and 11 are from the Fundicion Geral, this 
Allan Paterson & 


is in Pernambuco, Brazil, and is a large shop devoted 


Figs. 9, 


heme a combination ol Bowmans. It 


to general repairs. About 120 men are employed, 100 of 
them being in the machine shop. Nearly all the machinery 


is English. 


Fig. 10 shows some interesting beam construction, and 
The 


appear very different from our own shop construction. 


also the spiral stairs at the back. erated windows 
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Fig. 1] show Sa large double-headed lathe and also the very 
peculiar partial saw-tooth roof effect down the shop bay. 
Four angular roofs form the sloping part of the saw 
tooth, the peculiarity being that there is no glass in the 
verticals, as with us, the opening between these slanting 
This construc- 
tion makes for excellent ventilation, but it is also subject 
to rain and dust. 

Fig, 12 


to shop repairs 


roofs being without covering of any kind. 


shows the interior of another shop devoted 
the Estelleros Port, of Para. 


located in Belem and is a good-sized plant, having a 


It is also 


regularly equipped dry dock and employing 420 men. 
Only 
majority of the machines came from England. 


12 of these, however, are in the machine shop. The 
The shop 


construction. it will be observed, is quite modern. 





ie 1 
Tet Tt 





2, 
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FIGS. 7 TO 12 


Fig. 


Bowman, 


Brazil 


7J—Wilson & Sons, ship repairs; 
‘ig of the 


Pernambuco, Brazil Fig. 10 


Bahia, 
Interior 
Para, Brazil 


12—Interior of the Port of Para Co., 





Fig. S—A view in the 
forge shop. i 


VIEWS IN SOME OF THE LARGEST SHOPS IN BRAZIL 


machine shop. Fig. 9—Allan, Patterson & 
Fig. 11—The sawtooth roof without windows. Fig. 
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Unusual Motorcycle-Mufiler Work 


By Eruan Vian 





-\" , , ° J 7) 
SYNOPSIS—The closing-in of the muffler tr The 
, ] ° i j , 

lin a punch press SWS OF HRUSHA mtierest and 


result o} considerable experimenting, Too ra 





closingein means buckling or other troubles. / 

piercing of lhe holes aL the lubes aise present 
} ;* . 

O nunover of dificu lies, Witted were S ONS 


solved. 





It is a Common saving that the man who says a thing 
cannot be done is constantly being interrupted by some- 
one doing it. When it was first proposed to make 1 
hodies from seamless tubing and to close in one end me- 
chanically, the experts said it could not be done so as to by 
commercially successful. They advanced all sorts o 
reasons, but Superintendent Parker, of the Henderson 
Motorevele Co.. Detroit, Mich... believed otherwise. | 


mufflers in question are used on a four-cylinder, 12 





motor, and must not only successfully suppress the noise, 








but must be able to stand the vibration and hard set 





Lo whi h the averave motor cle 1s subjected, FIG. 1 THE CLOSING DI oD ENAM ES OF WORK 
It was decided to employ a punch press for the wo 

closing in one end of the muffler tubes. Considerable « nece of seamless tubin mi ow ] 

perimenting was needed to determine the exact amo - shown at 2. The first and last « v-in operations a 

that the tube could be closed in at each operation, Cons shown at F and G. we rit ediate clos 

juently the closing dies had to be changed a num! ‘ operations will be re { the «ck rintio 








FIG. 4 Fl 


FIGS. 2 TO 5—DETAILS OF MOTORCYCI MUFFLER FIX RES A ) ERATIONS 


Fig. 2—Furnace for heating ends of tubes. Fig. 3—Pier« tools and exan es of 
for welding kis IEend-brazing fixture 
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The tubing used is 13 gage, 1% in. in diameter and 
is cut 135 in. long. To make room for working this 
length in the press, the dies are carried in a sling that 
is fastened underneath the press platen by means of four 
bolts //. The punch / is carried in the ram and is used 
to force the tube down into the die. ‘The method of pro- 


cedure is to sel the prurTne h and die lor one operation, run 
through a given lot of tubes, then set up for the next op- 
eration, and so on. The first operation is done cold, using 


motor oil fora lubricant in the die, 


The first reduction, or amount of closure, is from 1% 
to 1144 in. The second operation closes the tube from 114 
to oy in.. the end of the tube first being heated to a cherry 
red. The third operation closes the end from 34 to +; 


in., and the next and last from a to %& in. Kach opera- 


tion after the first requires the heating of the end of the 
in., 


tube to a cherry red. Starting with a length of 135g 

















FIG. 6 FINISHED WELDED AND BRAZED MUFFLER 
the final operation finds the tube reduced in length to 12% 
in., with a %-in. hole left in the beautifully rounded 
end. 

The heating furnace used is shown in Fig. 2. It is a 


ah 
4 rhe 


the holes in the piece of 


modified brazing furnace. tubes to be heated are 


thrust through 
and through holes in the firebrick next to the flame. 


boiler plate .1 
One 
of the tirebrick referred to is shown in position at Bb, 
and the the 
The object of using firebrick with holes in them is that 
the heat Only 


a small space is left between these special brick and the 


the other is set on front ol furnace at C. 


may be applied just where it is wanted. 


back of the furnace, so the flame plays upon only the 
ends of the tubes. Thus the ends that are to be 


are softened, but the rest of the tube is left hard, to resist 


( losed 


the pressure. 
round holes and one oblong hole are pierced 
| This 
tube 


Four large 
work is done 
the 
! and the punch 


osed. 


the end is « 
Rig. 3. OA 
1,'y-in. holes pierced in it is shown at 
and die at B and (, 

mandrel J) instead of 


in the tube after 


with the tools shown in with four 
The die is placed on the end of the 
The tube is then 
thrust on the mandrel guides # and F. 
The first hole is located by the stop pin G, which is pulled 
out after the hole has been pierced. The tube is then 
pushed on the mandrel until the stop // will enter the hole, 
After this hole is pierced, 
it is used to locate for the next, and so on. 

The oblong hole is * The 
die used is shown in position at J and the punch at J. The 
tube is located for the hole A by thrusting it on the man- 
next 


the one shown. 


betwee n thr sil 


thus locating the second hole. 


; in. wide and 1% in. long. 


drel until the spring stop W will enter the hole L, 
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to the open end. When this stop is not in actual use, it 
may be locked away from the mandrel by turning the 
small handle until it catches under the hook V. In order 
to allow the tube to be slipped easily on the mandrel with- 
out binding between the end of it and the bed block undei 
With a mandrel as 
in. does not ma- 


the end, about '/,,-1a. play is given. 


long as this a spring downward of */,, 
terially alter the alignment of the punch and die, yet gives 
ample clearance for the sliding in of the tube. 

The four flanged tubes that lead from the exhaust valves 
to the mufiler are welded on in the fixture shown in Fig. 4. 
The muffler tube is laid in V-blocks and is held in place 
by means of the hinged clamp .1, which is locked by a 
taper pin. The four flanged tubes are held in place by 
means of forked clamps like /, the opposite ends simply 
being thrust through the round pierced holes in the muf- 
fier. The parts are then welded together with an acety- 
A Prest-O-Lite outfit 
and one man welds (on an average) 34 mufflers in an 8-hr. 
An 18-lb. tank 


lene torch and iron filler. is used, 


dav, making four welds on each mufiler. 
of gas lasts about 6 days on this work. 

An end is next brazed into the open end of the muffler, 
» to hold the parts 1 


using the fixture shown in Fig. 5 
plac e. A regular vas blow-pipe is used to do the brazing, 
brass wire and a fluxing mixture of the usual kind being 
worked into the joint. A completely welded and brazed 
mufiler, just as it comes from the fixtures described, is 
shown in Fig. 6. It gives a good idea of the way the 
welds around the small tubes look. 


"38 


A Quick-Clamping Fixture for 
Marking Shells 
By Frep FRUINER 


The illustration shows a simple fixture for stamping 
shells. It consists of the 
shell The stamping is done with the roller J, 


two rollers A, upon which 


turns, 





i 7" 


~~ 


DEVICE FOR MARKING SHELLS 
which is engraved and has the sides cut away to allow the 
shell to pass when the handle rests on the pin C. 

The cutout at D allows for the difference in the shells, so 
as not to break the stamp. The springs act as a sort 


of gage of pressure. The strap F locates the shells. 
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Special Shell and Fuse Drilling and 
Tapping Machines--] 





SY NOPSIS—-Success in munition work seems to 
Ie obtained iil lwo directions with stm ple 
nia hi ine s and Spee ial fixture Ss or with mide hines 


de stqned and built Spee ially for the work in hand. 
The Vlustrated 


eranmples of the 


MacHINeS here with are excel ent 


latte r Cldss, 





The demand lor munitions olf various kinds has riven 
rise to many plans for special machines on which they can 
be manufactured. A number of such machines have been 
illustrated from 


able to 


time to time, but In no instance hav 


we been show such a complete line of special 


rotates around a central vertical post mounted 


Carrier / automatically brings each 


upon il 
heavy cabinet base. 
shell from the loading Dostliol | SLICCOSSIVEOTLS Opposite il 


stationary drilling spindle F, a spindle G and 
to th 
just long enough to allow the drilling and tapping 
stations A, B,C, D 
anding chucks //, 


el grip the shell 


tapping 


finally ejecting position A, pausing at each index 


Om Tie 


work-holding 


tions to take plan e. The 


om rated eX] 


each have pneumatically oj 


in which the shells are inserted and w 
very firmly bv the index of the 


bore the moment the 


carrier he Clls, 


The air-inlet valve then opens, an air pressure of 70 


lh. per sq.in drawing down the chuck center and for 














ee Ie 








4 

FIGS. 1 AND 2. TWO VIEWS OF THE CONTINUOUS DRILLING MACHINE FOR SHELL GRUB-SCREW HOLES 
machines for a variety of fuse or shell work as that of the out the jaws tightly against the bore of the shell. The 
Langelier Manufacturing Co., Providence, R. I. Some chuck is automatically contracted, and its grip on the 


of these machines are illustrated herewith, together with 
the work they perform, the remainder being reserved fo1 
a later article. 

The first machine is for drilling and tapping the grub 
screw hole in the nose of the 18-lb. British high-explosive 
shell 1 and 2. In F 


is shown. the the details 


) 


s shown in Fi 
shell and Fi 
of the machine. 

It has four work-holding stations, A, B, C, D, arranged 
circular carrier £, which 


and 


| illustrates 


equal distances apart upon a 


finished shell is released for QQULeh removal of thy shell, 


At thre complet on of thy evel the downward project Hie 
rail 


Position, the oy rato 


knob on the air valve rides up on the short curved 


the ejecting and loading 


Opposite 


depresses thy Poot treadle. shutting off thy nuir pressure, 
keeping thr 


which releases tiv erip of tiv erie . By 
hoot treadle 
rendered fully automatic. 


depressed the action of the an valve may bye 


Thre pM nt Stops yy rmit eon 


trolling the distance from the center hole to be drilled to 
Lik Open end ol thi slic 
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LOO 
This cycle repeats for every shell. Consequently, there 
is a fully drilled and tapped shell removed at each index, 
one shell being drilled and another shell being tapped 
while unloading and loading are aking place. 

The indexing of the carrier is accomplished through 
the intermittent action of the large Geneva motion shown, 
which is driven through the worm and bevel gearing from 


” 
$-20 BSW. 


























| 
bk 1939 

FIG. 3. BRITISH 18-LB. HIGH-EXPLOSIVE SHELL 
the jackshaft, shown at the end of the machine and 
driven from the overhead countershaft. To brine the 


carrier more positively to stop at each index and lock it 
rigidly in position for the brief space of time required 
for the drilling and locking 
actuated by a rocker-arm in contact with the edge cam on 


tapping operations, a toe, 
the Geneva driver shaft, is moved into a slot on the under 
side of the carrier. 

The vertical central post, around which the carrier 
rotates, houses a vertical sleeve that is intermittently) 
operated by a large cylindrical cam on the Geneva driver 
shaft, accomplishing the feed and return of the drilling 
turn, incloses a 


and tapping spindles, This sleeve, in 


vertical shaft driven independently by a 12-in, pulley in 





* \ 
/ / “| an} ©) \ 
|: e) TD a oVe ‘| | 
LO) (6) \ Chex \)| | 
| 4 | % ¥ f UA et) 
Bat ‘ . 
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FIG. 4. PLAN VIEW OF DRILLING MACHINE 


the base, carrying at its top a 72-tooth spur gear in mesh 
with two smaller spur gears or vertical shafts, on which 
are mounted spiral gears meshing at right angles with 
bronze spirals giving the drilling spindle 1,085 r.p.m, and 


the tapping spindle 366 r.p.m. The tapping spindle is 


equipped with a special Jarvis reversing tapping chuck 
that automatically reverses and withdraws. 
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The production actually secured with an unskilled 
operator steel shells 
drilled and tapped with one hole each per minute. This 
speed is easily maintained, because the machine drills and 


from one machine averaged five 


taps without stoppage for loading or unloading the shells 
or for securing the shel!s in working position. 

i ffective of the drill and tap is accom- 
plished by an automatic oil feed. The circular pan sur- 
rounding the carrier affords ample capacity for catching 
The perforated false floor allows the oil 
pumped back to the 


lubrication 


chips and oil, 
to 
work by a circular pump. 

The drill is effectively supported and is prevented from 
glancing off the curved surface of the shell by a rigid 
steadvrest with long hardened-steel drill-guiding bushings. 
The feed of the drilling and tapping spindles is effected by 


run into the base, whence it is 


a segment cam in contact with rollers mounted on studs 
and projecting from the sleeves of the drilling and tapping 

The floor 
and it is 66 


spindles and operating as already described. 
space occupied by the machine is 44x56 in., 

















FIG. 5. DRILLING LATHE FOR GAINES AND PELLETS 


in. high. All gearing 
and exposed mechanism is carefully incased, to comply 


It weighs approximately 4,550 Ib. 


with safety regulations. 

The machine shown in Figs. 5 and 6 was designed for 
drilling the smal! central hole in the gaine body, Fig. 7. 
and the graze pellet, Fig. 8. The output for the gaine body 
is 4 per min., or 240 per hr.; for the graze pellet, owing to 
the length of hole, 3 per min., or 180 per hr. The gaine 
ot and is drilled with a No. 
The graze pellet is of brass, the drill being 
0.0465 Both drills 
The later specifications 


made stee! 6S 
0.031-in. drill. 
a No. Db, of 


sizes, but are specially tempered. 


bod Is 


diameter. are stock 
allow a much larger hole in the gaine and make the drill- 
ing correspondingly easier, 

The drills being very small, the holes must be drilled 
at high speeds. To insure the holes being drilled straight 
and exactly in the center, both the drills and the parts are 
The proper speeds for both were determined 
1500 


revolved. 
after much experimenting and were found to be 
r.p.m. for the drill used on the steel gaine body and 800 
rp.m. for the work: for the brass graze pellet, 6.000 r.p.m. 
for the drill and 1.200 rep.m. for the work. 

The drilling is done by means of a light sensitive float- 
ing spindle that is a sliding fit in the tailstock. A ball- 
bearing hand knob is mounted on the end for the operator, 
who feeds the drill by pushing. Thus it is easy to feel 
the cut of the drill and withdraw it when it fills or clogs 
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with chips. The holes are drilled accurately, and the 


liability of drill breakage 


is reduced to a minimum. 
The machine consists of a headstock having an extended 
slide upon which the tailstock is mounted in any position, 
so that pieces up to 6 in. long can be drilled. For long 
pieces, such as the gaine body, a quick-operating steady- 
rest is used, which is adjustable to the diameter and the 
leneth of the piece to be drilled. For drilling the graze 
pellet no steadvrest was required. The headstock spindle 
Is provided with a spring chuck for holding and driving 
foot 
A heavy compression spring inside of the spindle 


the parts to be drilled. The chuck is opened by a 
pedal. 
automatically closes the chuck when the operator removes 
loot. 


bronze bearings, and both are driven from a self-contained 


his Both spindles run in adjustable phosphor 

















FIG. 6. REAR VIEW OF DRILLING LATHE 


ountershaft attached to the rear of the table upon which 
the headstock casting is mounted. 
The tailstock-spindle pulley runs upon sleeves that ar 


held stationary in the bearings and that drive the spi 


by a double keved collar. This construction avotds. thy 
running pressure of the pulley upon the spindle, leavin; 
it free so that the an sensitively feel the cut of 
The drilling spindle 


canvas belt 


operater 
driven by a 1-in. endless 
The headstock 


drive Is ] Mmue mn ave din ’ t] e use ot a ¢ rossed by It. Wille hy 


the drill. 


woven and has a tivhtene = 


would be necessary with a two-pulley drive, because the 


work must run against the cut of the drill. The open belt 


drive is obtained by means of a fulcrumed lever carrying 


wo idle pulleys, thr lk ver beng mounted on the counter 


The belt 


the driving 


Passes 


shaft hanger at the rear of the headstock. 
around these pulleys in such a manner that 
pulley on the countershaft drives against the back of the 
belt. This arrangement secures the same result as with 
a crossed belt, but without its disadvantages. The head 
stock spindle is driven by a 114-in. endless leather belt. 
The fulerumed lever with the two idle pulleys also acts 
as a belt tightener. 
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An oil pump delivers oil to the drill, when drilling 1 


gaine body. The oil is fed to the drill by a metalli 
hose, the delivering end being 


Th 


shut-off valve that 


flexible clamped to th 


oil guard on the steadyrest pump is provided with 


the flow of oil 


an automat permits 

only during the drilling It is operated by the foot lever 

and acts in unison with the opening and closing of thi 
IDynrnr0 
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FIG. 7. DETAILS OF GAINE BODY 


chuck. The pump is belted to the countershaft, 


Th 
2 ft. 7 in. 
is 500 Ib. 


machine occupies a floor space of 3 ft. 1 in. by 


10 in. in heicht 


and is 3 ft. Its net weight 


On oft the standard Langelier drills is equipped with 


heads for drilling two No. 38 (0.1015 in.) holes 0.50 in 
apart in the bottom plug, Fig. 10, and two No, 53 
(0.0595 in.) holes 0.260 in. apart in the percussion 
detonator plug, Fig. 11.) The output for the bottom plu 

which is of steel is 7 per min., or 420 per h for thi 
brass percussion detonator plug, 12 min, or 720 
per hr. 

Both the plugs are centered with the drillit head b 
means of a spring steadvrest having a sliding fit on thi 
evlindrical end of the drilling head. In the lower end 
of the steadyrest are a disk carryvin the bushings for 
accurately starting the drills and also projecting prong 
that exactly locate, by contact, the pieces to be drilled 
The pleces are app oximately located ! their drillin 
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Fig.8 Graze Pellet 
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Fig 1! Percussion 


Detonator PI g 

FIGS. 8, 10, 11 ANI 14 PARTS TO BE DRILLED 
mosition on the Tab Hy means ob. a shouldered eit 
fastened to the table. 


If the output sufficient to keep a 


ior any one prec 


machine continuously in operation, a machine and head 
are furnished as a unit: if not, one or more heads with 
different layout of spindles can b made to fit interchang 
ably in one machine. The drill heads with their steady- 
rests are self-contained and are easily interchanged. 
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The heads and drivers are otf phosphor bronze and the 
drilling spindles of a special steel that permits a deep 
caschardening, so that they can be accurately ground to 
The feed 


is actuated by a hand lever in conjunction with a rack 


size, giving a hard surface with a soft center. 


and pinion, 

The spindle pulley the 
housing of the machine, thus avoiding the belt pull on 
the drilling spindle. Loose perforated bushings are used 
in all thi 
and insuring a free distribution of the oil. 


runs on sleeves anchored in 


running bearings, increasing wearing surface 
The machine is arranged with a tight and loose pulley 
The table has al 


and a vertical adjustment 


drive on the base and a foot belt shifter. 
working surface of 9X64 in. 
The machine o¢ cuple sa floor space of 16x24 in 


in height. Its net weight is 220 Ib. 


of 6 in. 
and is 5 ft. 


DritLing Cars AND ADAPTERS 


drilling machine 
two 0.125-in. 
14, and two 


The output 


Fig. 12 shows another standard 
equipped and fitted with heads for drilling 
holes 1.100 in. apart 
0.10 holes 0.413 in. apart in the cap, Fig. 15. 


from this machine for the adapter, which is 


in the adapter, liv. 


made olf 
steel, is 5 per min., or 300 per hr.; and for the brass cap, 
7 per min., or 420 per hr. 

Both the adapter and the cap are centered, as are the 


The feed is 


hand lever in conjunction with a rack and pinion, 


actuated by a 
The 
machine occupies a floor space of 24x50 in. and is 5. ft. 
10 in. in height. 150 Ib. 

The press shown in Fig. 


plugs previously mentioned. 


Its net weight is about 


for closing 


1 Wills desiened 


the metal around the needles in the percussion needle 
plug, Fig. 11, and the cap, Fig. 13. It is of the crank 
and plunger type, with a safety clutch and brake. 

















ADAPTERS AND CAPS 


FIG. 12. DRILLING 
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NEEDLES IN CAPS AND PERCUSSION 
NEEDLES 


BIG. 15. STAKING 


] 


It is equipped with a special dial feed operated by the 


crankshalt of the press. The dial plate of the cap ha 


eight stations and, for the per ussion needle plus, 12 


stations that carry locating dies in which the assembled 
cap and needle or percussion needle plug and needle are 
placed by the 
automatically ejected, but the caps have to be removed by 


operator. "The percussion needle plugs are 
the operator. 

As originally designed the output for the caps was 
10 per min., or 2,100 per hr. and 50 per min., or 3,000 
per hr. for the per ussion needle plus. 

Tt has seemed best to the users, however, to use but 
one operator per machine, reducing the production to 
500 per he. on the needle plugs and to 250 on the caps. 
The machine has a floor space of 21x23 in. and is 5 ft. 
in height. Its net weight is 500 Ib. 


Preparation of Pure Iron and 
IroneCarbon Alloys 


\ 


A report on the preparation o! 
carbon alloys has been prepared by the United States 
Bureau of Standards and is given in Scientific Paper No. 
266 of the publications of that bureau. 

It is shown that previous work on the iron-carbon dia- 


pure iron and iron- 


gram is unsatisfactory because of the great uncertainty 
It was 
therefore thought necessary to produce a series of alloys 


of chemical composition of the materials used. 


of great purity to form the basis of a redetermination of 
the diagram at the Bureau of Standards. 

The general method pursued consisted in melting elec- 
trolytic iron with sugar carbon in magnesia crucibles. 
The electrolytic iron was prepared from ingot iron anodes 
ina chloride bath, with or without the use of porous cups. 
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Letters from Practical Men 
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FIG. 1 BROACHING SPIRAL GROOVES IN A LARGE ae 
HOLE ON A LATHE / The work is now d by hand against the 















































Broach 


FIG. 2 \ ENERAL RROACHING JOB ADAPTED TO STANDARD MACHINER' 


] 
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Two Spiral Broaching Jobs sleeve B is placed. In the center of the work to 





Go 
Mudd 
1s 


broached Pa | hol f . ay ‘ . al t x hale ey , 
A lew vears ago, broaching 1n Its simple orms was . 
, 4 pin D. lor pbroaching ‘ WK fhe broach S placed 
considered a ticklish operation, while a glance a ; ae ' . 
: - : . The sieeve BR. The teat of the roach 3} ded hand 
illustrations Figs. | and 2 gives an idea of the liberties , : 
: : : nto the hole of the work, w le the slot A is vused te 
which may be taken with this class of work undet t pais 
engage the pin JD. Then by turning the dhawheer on 
onditions ; 
" . , Thi end Of the tatiston rive THE oreed through the 
, Re ferring to Fie. lan adaption of a lathe to broa — ) . , , 
Bes hole in the work and made to revolve as t spiral eroove 
t KCVWaV Ih a DUSHINY Is slow], hi st VUsilhYs Were . salt 
travels along the pin s the kevwa sat ral 
ss ollowing the groove Kach broach w follow the path 
ap ol it predec sor, as Tl roa tecth are cut with ¢ 
—_—_-- a revard to therr relation with the groove It is necessar 
( Tlils work fo ren int ‘ t ] ft ‘ 
mach = Ta Iss ! | ii\ t 
ouen 
\ s Lid ) i sti ir | ( 0 
oachin rhheke i Ss 2. the wo Den 
a y } } } 
Priel wha piace i quantities WwW 1 two ira 
i= evWwavs cut t Che p . ted i e bushin 
3 S r 7. ans F ! 1, 
<Lg ™ 6 Spiral Slots at A, while two bro: Cs al Wi ro 1 if—namely 
en o—* re mine ane nish The arrangement of the tools 
= A). j . , 
a v 9 , ss r this operatio s as ( oWs | Tike bushings 1) 
et Nn aced the guide pin B. The shank of the broach ¢ 
y Lid 
‘ hy . ; P ia. P , 1 { ' 
Work \\ 1 The Worn siipped ovel , Is Pp ed thro i the wort 
~] ing and r ned h t} rit) DD thr broach holde 


WOrh 





required Ih smal] quantities and th cevVvWway 1 1 * hrolcle anal = prevented om Turning by thre “ies ¢ 
an accurate spiral. The machine is started at (iraws the broach through tly 
To accomplish this a mber of short broaches ol work, the spiral ft Obtained as The LPrOove 
slightly increasing diameter were used, one ol CCOSSUI ollows th e ort nN 
shown in position; and in these broaches a spiral slot 1 \s there is means of allowing the broach to twist 
Was cut. in these machines, an adapter is provided It consists 0 
The work is held in special chuck jaws, as shown, the broach holder / in the adapter G, two check nuts // 
which cive clearance 1 t ack to permit the broaches and a ball bearing -/ \ these parts are mounted on the 
to vo through the work. By throwing in the mckK gears drawbar of 1! Phil bhi Phbadditne similar to that em 
with the bolt that connects the gears to the pulley locked ploved or holding breaches 01 ordinary broachit 


up for direct driving, the spindle o 


so that it will not revolve. Over 1 


ve tailstock spindle a Pawtucket. Ro | 





f the lathe « wked machines. M. Henry 
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Neat Milling Fixture 

A is shown a machine part in 
A horizontal mill- 
ing machine is used, and the work is mounted on a three- 
jaw universal chuck # so that the top of the jaws is below 


In the illustration at 
which it is desired to mill eight slots. 








A NEAT MILLING FINTURE 


slots in the milline- 
the boir (' 
On this bolt 


In one of the T 


Into 


the cutting line. 
table Is 


's lightly screwed so that it cannot move. 


mache placed a head, which 
the chuck is placed and clamped down by means of the 
nut DY, with sufficient allowance to permit the chuck to 
be rotated about C. 

Four holes F are accurately drilled in the side of the 
A pin @ is screwed up tight in the nut, which 
is also placed in the same ‘T-slot in the table. The 
shouldered pin I] is put in a hole drilled in the pin (r. 
One end of // fits into the holes drilled in the chuck and 
locks the chuck and work in position for milling two 
slots. Then the end of the pin // is removed from th 
huck, which is rotated by hand until the end of the pin 
fits into the next hole, locating the work accurately for 
This operation is repeated until 

W. C. Makwey. 


( hud k. 


milling two more slots. 
ihe work is finished. 


Ala, 


Birmingham, 


CranKkpin Repair Job 


A while avo a forged ¢ rankshaft about 5 in. in diameter 
was brought to our small shop with the crankpin broken. 
As this shaft was the main drive of the mill, it was im- 
done at once. To get 


perative that something be 


Break \ 


\ 


| A H(( 
i ai | 


ences J ~ 


fi /™ 
Pg ”\ 
Ls ati 
A At ow 


Shape of Pin PutIn 


Wu vi Wl, lJ 


A CRANKPIN REPAIR 


JOB 


1 new one forged would take at least several weeks, so it 


was decided to put a pin through the broken crankpin. 
Each half of the shaft was put in the lathe, the broken 
nds of the pin faced off true and the cheeks centered. 





No. 11 
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We had no horizontal boring machine, so the work wa 
a heavy drill press. The shaft was strapped to 
table and also securely tied to the column with 
a block and bolts. After a hole had been drilled and 
rough-bored to about 3 in., the work was trued up with 
a dial indicator, by the surface that had been faced off in 
the lathe, in order to bring the boring bar parallel with 
A finishing cut was taken and a 
The center of each cheek was used 


done Ooh 


the box 


the axis of the shaft. 
generous fillet made. 
to lay off a shallow keyway in the hole, to hold the parts 
in line when assembling. 

It was necessary to have a collar on the pin to make 
the cheeks the right distance apart, as about an inch had 
been removed from the pin in the lathe. Keyseats cut 
directly in line on the fits of the pin held the parts in 
line. The collar was made 5 in. larger than the crank- 
pin, to correct any errors in centering the boring bar. 

The job was pressed together; and when swung in the 
lathe, it was out less than '/,, in. The journals were 
trued, and the collar was filled level with the crankpin, 
thus finishing the job. 

It will be seen that this method of repair weakened the 
shaft very little, for practically all the thrust came on 
the crankpin proper, as the function of the pin we put 
in was merely to hold the shaft rigidly together. 

Memphis, Tenn. James Ets. 
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Making Ligaum-Vitae Bushings 


number o 
lignum-vite bushings, 544x4,%x5 in. long. The method 
of making these bushings was to drill a 2-in. hole and 
material 


Some time ago I had to make quite a 


hore out to size. This seemed both a waste of 


- 
a~¢ » 
" 
} 9 
é 
MAKING LIGNUM-VITAE BUSHINGS 
and time, so T made the tool shown in the accompanying 


illustration. It worked satisfactorily, as it saves time, 

ana the center ece hia he used to make small r bush 
] 

invs THOMAS MULLIGA.. 


\\ infield, I. T. 


oo 
~ 


A Tool Holder for Internal 
Shaping Work 

The illustration shows a tool holder that can readily be 
made to fit any shaper. After the tool post has been 
removed from the clapper box, the nut @ is inserted in 
its place; and by means of a capscrew the holder P is 
clamped in position. Several sizes of the nuts G, to fit 
the various shapers, should be kept on hand. 

The cutting tool is held in place by means of the set- 
screw, which presses the hardened pin J, pressure being 


from there to F, which has also been hard- 


transferred 
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meal, quid. Geen bo the teal Wi. The wie K. which ic a © The question of whether or ut —— ae 
lrive fit 1} the holder, serves as a means of appli ne a nnealed aepenas largely pon the mate ! which 1 
spring or piece ol rubber between the clapper box an: chain is composed and t nature of the wor 


head, thereby assuring a steady cut. For example, the hea oisting chains used in connectior 
A heavy tool holder that can be used in cutting key with traveling cranes sho ' 1 d. or 
ways and other heavy work is shown at 2. The tools A, least once a vear, as su 1 process t oughly cleans t 


B, and C are useful for cutting a rectangular slot, suc! ain and enables a prom nspection to be made. w 


is is shown in J The tool PB is first used for removi ’ CXCOeSSIVe Weal cal < 
tected 
f a Ho stin r Wns s siete ‘ ' 
a A = e « 1 itig I 
\ a iM es than mn i - ect 1 
Ps 
- { treatment ( 1 stil 1 « ! 
B morta sting ¢ : ‘ ) 
a“ F ns 
)) »\ thr should { S { , ne. « , 
treatment. 
¥ Cc | { methods mn) } Ges 1) 7 on 
; Ww 
iis | ( l - - est 





<r ff” ; 
7 \y i] ; i! \nother success ef ti ordinat 
ot . 


<l Pr | itory furnace, sed for heating plates. 1 
\ . & ther of these appliat very simp 


} ‘ ( ( ( ! to ‘ nil to 
: Treaties ( 1 1 ¢ - ! 
- ™ ie \ \ om thy rig ( tive 4 ‘ ! e| 1 
Qn Bids E Oth 
a rN) wy! / wood fire, w . ed to r n in position until the 


y" ashes are cold. Oda " ‘ :) 2: purpos 


DETAILS OF TOOL HOLDER FOR WIDE RANGI Or as i1f is Tree Tro : ) ) rus ane does he 
INTERNAL SHAPING affect tl 


’ , | Tive process } | ( ( 
the stock from V to VW. 1 the tool A is used fr \ 
" - othe Tridel ill ( 7 l i ‘ ] 
to the corner and from V/ to the other con 
° entire ! iss 1! = Cite ) hay 
actual corner is shaped with ©. 
, . in | sent) ¢ j ) \ 
With this tool holder one can shape within x In. ¢ ' 
t] vi c Thi he lel liso ( nee } ll ~ nll ! sat bactol res ts (x 1] | LA 
} 1 1 . , } > IIa tiord ( ! 
work that might project above the clapper boy By n rs 
fa socket wrench the setscrew can alway be regulate 


for adiusting the tool. Other features are compactness. Keeping Track of Small Tools 


rividity and simplicity. L. EK. OLSEN \\ 


en usin sy ‘ | ‘ it ol Tih 1 
Schenectady, N. \ ~ in too l . ept })- 
i id 1} 
: Ne oo 
Annealing Chains 
. le, 
‘ . 17 ad a _— 
Considerable discussiol as recent arisen as to the 7 a } 
advisability of annealing steel and tron chains aft lee ee 
have been in service for a reasonable length of time. In “ 
. ~ A 
the past it has been considered necessa to anneal « a\\Y,, — 


after they have been in constant use for one vear, in order 





to remove the hardening effect caused b the overst 
or overload that all chains are subject to. METHOD OF KEEPTD rRACK wy ron 
Such overstrall changes Liv ryt) sical properties oO 
metal. and this alteration ma continue for a ont ue L sectiol U ' ’ . ; 
ri al dl elo} Lv l ( = 1 cle ( | t l \l\ > , to ihe ' ' 
power of elongation until the metal obtains a permanent tects them from dan ANDERSO 
set. In this hardened condition the chain is mor \\ est Mas 
to fracture | shock when a load is suddenly ap 


: _ : ° rrF ~~ oo — . 
or qui “lv arrested during img LATDAI ny <4 Screw to 
f annealing is proper! ari out. the metal reverts to of Te. am 
) j ‘ uv p On ( : a Laz Be Cla ie) 


its former state as regards ductility, but is genera . 


/ 
s 
j 
J 
e 
~ 
th 
e 
A 
7 


reduced in ultimate strength. Phe illustra 


In addit on to ha den ne. t] metal ora. ain deterior- clamplul r screw I l l ( ( l \t 1 jx nt exa 
ates through repeated loa "| s es t 1s known as the center of the clamp s dritled and counterbores 
“fatigue,” the effect of w cannot e remove recess, as shown, to fit around the point of a screw la 


any process of annealing. \ er B, The hok a : 
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than tne screw diameter. There should be from '/,,- to 
‘,-in. clearance between the bottom of the washer and 
the back of the rounded head on the screw. The washer 
is held fast by the screws (. The screw A, washer B and 
screws C are assembled on the clamp. Then the screw 











CLAMPING SCREW FOR LARGE CLAMP 


is screwed up in the lid of the jig dD, alter whi h the 
knurled head is assembled and pinned to the screw shank. 
The pin £ holds the clamp in its right position. 

Davton, Ohio A. M. Bowyer. 


The Originator amd the Copier 


It is always a disconcerting experience to find that 
designs which were evolved after trouble and difficulty 
have been annexed without acknowledgment by a competi- 
tor. In such cases the feeling of resentment runs high; 
and even if patent rights are not in question, the ag 
vrieved party has a desire to bring the culprit to justice. 
There is. however, a crumb of comfort in the reflection 
that no copy, however close, can equal an original. This 
much, at least, is a recognized retribution upon dishonesty 
no less than upon legitimate imitation devoid of fraudu- 
lent intent. 

The ethics of the subject are obscure. Evolution and 
improvement are gradual matters. The new of today 
is the commonplace of tomorrow and is out of date after 
the passage of relatively short periods of time. 

In the matter of patents the state recognizes not merel\ 
the inventor’s rights, but the question of public service. 
Protection is afforded for a limited term in return fot 
disclosure ol improvement, It is questionable, on. thi 
whole, if even patent protection, subject as it must always 
he to legal revision and confined as it is to narrow limits, 
is as valuable as is usually assumed. The majority o! 
valid commercial patents are in restraint of trade and 
are obtained with this single end in view. Those that are 
of basic character return as a rule very little to their origi- 
nator. It is reputation, after all, that counts, and this is 
apt to rest with the progressive firm that is known to 
originate. Mere copying is detestable to a creative mind, 
which can usually discover other and equally suecess- 
ful methods of securing the results desired. 

National characteristics, like British partiality in favor 
of solidity and durability and American fondness for 


simple ingenuity, influence design. It is difficult to act 
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outside of fashion, tendency and tradition. The habit of 
industries to localize themselves may be cited. It may he 
assumed that the tendency of like things to get togethe: 
has a bearing on the question of imitation. 

Some things once original are now simply matters of 
good practice, and resemblance is by no means necessaril\ 
imitation. Practice has evolved many standard means 
of achieving certain results, and such means are based 
upen origination of past periods. 

Little in the way of mechanical invention is basi 
in the sense that scientific discovery is original, whateve1 
the commercial returns in the former case. Details may 
be and are improved upon, but the opportunities for radi- 
cal departure in the mechanical world are rare. This 
statement is not to deprecate the average invention, but 
is to say that revolutionary discoveries are far from com- 
mon. Even when the basic is concerned, reduction to 
practice is a long and tedious process of evolution, and 
standard practice is usually the mean between competitors’ 
work. 

Modern design in an engineering sense is more selective 
than creative. First principles are involved in only a 
lew cases: practice in the average commercial tool or 
machine is rather a settled matter, and we are all so heav- 
ily in debt to anv predecessor that imitation in this sense 
is the order of the day. 

It is a penalty lin posed upon deliberate theft of ideas 
that imitation is bound to be late in the field. This fact 
alone affords some measure of protec tion to honest effort 
and progressive thought. Reputation follows experimental! 
and original work and is usually found coupled with honest 
workmanship and first-class, careful system. Its worth 
can scarcely be over-estimated, and its reward is sure. 


‘Tooting, S. W., England. A. L. Haas. 


Fractions, Decimals and 
M illign eters 


Having frequent need to compare the millimeter with 
both the decimal and common fractions of an inch and 


FRACTIONS AND DECIMALS OF INCH WITH MILLIMETER 
EQUIVALENT 


Fraction Decimal Fraction Decimal 
{ Inch of Inch Niillimeter f Inch of Inch Millimeters 
a 0 015625 0. 3968 23 0.515625 13.0966 
aA 0. 03125 0.7937 Fi 0.53125 13.4934 
a 0 O46875 1. 1906 0. 46875 13.8903 
0 0625 1.5875 ® 0. 5625 14.272 
Pr] 0.078125 1.9843 F 0.578125 1t 6s41 
7, 0 09375 2.3812 A$ 0 59375 15.0809 
0 109375 2.7780 aS 0. 6090375 15.4778 
0.125 3.1749 i 0.625 15.8747 
ui 0. 140625 ; STIS ¢h 0. 640625 16.2715 
& 0.15625 +. VOSG 0 65625 16. 6684 
Tt 0.171875 1 3655 $3 0 _O7IS75 17.0653 
5, 0.1875 4 7624 at 0. 6S75 17. 4621 
$3 0.203125 5.1592 iy" 0.703125 17.8590 
5 0.21875 9.5561 8 0.71875 IS. 2554 
as 0. 234375 ». 9530 ti 0.734375 18.6527 
‘ 0.25 6.3498 0.75 19 0496 
ui 0. 265625 6.7467 $3 0.705625 10. 4465 
, 0.28125 7.1436 43 0.78125 19.8433 
Rt 0. 296875 7.5404 3% 0. 796875 20.2402 
0.3125 7.9373 0.8125 20.6371 
a 0. 328125 8.3342 ; 0.828125 21.0339 
4 0 34375 8.7310 : 0.843750 21.4308 
3 0.359375 © 1279 $3 0.859375 21.8277 
i 0.375 9 5248 ‘ 0.875 22. 2245 
3 0.390625 9 9216 ; 0. 890625 22.6214 
13 0.40625 10.3185 3 ) 90625 23.0183 
a 0.421875 10.7154 ai 0.921875 23.4151 
3 0.4375 11.1122 Hy 0 9375 23.8120 
a3 0.453125 11. 5091 $3 0.953125 24. 2089 
0.46875 11 9000 | 0. 96875 24. 6057 
‘ 0 484375 12. 3029 3a 0.984375 25. O026 
0.5 12. 69o7 1 1.0 25, 39005 


not finding these equivalents in any handbook, I have 
compiled the table herewith, which I believe will prove 
useful. 

New York City. A. ELTING 
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Discussion of Previous Question 
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Job-Hunting Technical Unions 


The statements in the article by J. Spaander, page 
131, are not altogether pleasant reading, but are un 
fortunately more true than they ought to be. The only 
inconsistent note is where he speaks of the American 
engineer as too much given to shifting from place to 
place and then tells of his own 10-year wanderings in 
Europe, Asia, Australia and America. This shifting has 
its advantages, however, and I do not believe it is as 
bad a trait as he pictures. 

There can be no doubt about the standing of engineers 
abroad being better than it is in this country. In Russia, 
in some cases at least, they rank with certain special 
layers in the social laver-cake, one of my friends being 
in the “duke” class and his assistant in the next lower 
layer, whatever that may be. None of us are anxious for 
the titles, but most of us would like the respect and thi 
coin of the realm that go with them. 

I have discussed this problem in England with both 
employers and engineers, and the general impression | 
gathered was that the engineer was there looked upon 
more as a physician and the case left in his hands. This 
attitude was apparently due to the fact that the client 
was either too much engrossed in other business to bothe: 
with his engineering work or that he felt he knew 
nothing of it and left it all to the engineer, just as he 
would if he called in a doctor to cure the measles 

In this country the average employer is perhaps more 
of a mechanic than in the older countries, this being 
probably due to a larger number having come up through 
the shop than in any other country. And those who do 
not know about engineering matters fondly imagine that 
they do, which may be even worse. The 
engineer should undoubtedly stand for 
the best engineering practice against the 
opinions of those who lack training; 
but when these same individuals hap 
pen to be the ones who handle the check 
book it is not always easy to maintain = 
one’s position. P 

I cannot agree that the fault is en 
tirely with the engineer, although I am 
not attempting to excuse him altogether. 

The general public has much to do with 
his standing on such matters as may be 
called public engineering. When the 
public can be made to see that its good 
tax money is being wasted by political 
henchmen who pose as engineers and . 
demands that real engineers be em es 
ployed, there will be considerable improvement in 
this direction. This situation is fortunately coming about 
in many sections of the country and seems bound to grow. 
With the increasing appreciation of the value of the engi 
neer to the community and the country will come the 
raised standing of his profession to a par with that of the 


physician and surgeon. 
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It is important that the engineer himself bear this in 
mind and be not content with his present standing. On 
the other hand, he must not become too much impressed 
with his own importance, but remember that we have 
little to do with the intelligence with which nature endows 
us, and that every man must give service according to 
his ability, if he plays the game fairly. 

New York City. Frank C. Hupson., 


Machining Gear Roller Faces 


On page 1085. Vo Ih, was deseribed an excellen 
method of turning face cams on the lathe This artic 
Was Very interesting to me, as we had several hundred cams 
of the tvpe shown in Fig. 1, to be made at once. They 
are independent stop cams for the turrets of hand screw 
machines, and six points, 60 deg. apart, locate the stop 


finer r for each pos tion of the turret We had been mat 


ing these cams on the miller, as shown in Fig. 2. chuckine 
them on the dividing head, milling the high point first, 
then raising the table 0.051 in. for each of the five remaii 
hg points This practice meant turning the dividing 
head 40 turns by hand for each cam, besides raising the 
table five times. The best time possible by this method 
was 20 min. each 

This process was discarded for the method shown in 
Fig. 3, which proved to be a verv satisfactory manufa 
turing proposition The cam is held in the 12-in. three 
jaw universal chuck (, fastened to the cam plate F, which 
is threaded to fit the spindle nose of the lathe This cam 
plate is about 15 in. in diameter and is recessed about 
“~¢ mm. deep to a diameter slightly larger than the outside 
diameter of the universal chuck The chuck is centered 
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TO 3 CAM TURNING ON A MANUFACTURING BASIS 


by the boss on the back, fitting in a counterbore in the 
plate F. 

The angle plate A, doweled to the carriage of the lathe 
and held down by two bolts, carries a roller R riding on 
the cam face. The feed-rack pinions in the apron are 
disengaged, and the carriage moves back and forth, fol 
lowing the contour of the cam, the roller being forced 
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against the cam by a weighted lever L bearing on the 
carriage, 

This construction was adopted after trying out various 
springs and was found to be more positive, as it main- 
tains a steady and constant pressure on the cam roller 
The work was run 
30 r.p.m., so the entire carriage had to “drop back” 0.255 
in ! 


and gives much more uniform work. 
in. 4 sec., requiring considerable weight. 

The power crossfeed was used, reversing in the apron, 
while the thickness was set by the graduations on the 
compound rest. 
the necessary 
to floor, 


A roughing and finishing cut produced 
finish. The time for this operation, floor 
is slightly under 7 min. 

The method of making the master cam plate is deserv- 
The 


on the miller without special gearing, so the plate is 


ing of mention. head is too small to be obtained 
finished-turned in place on the lathe and a slot cut across 
the cam face the depth of the low point. A 31 
gives a lead of 0.051 in. so the rise Is cut with 
the than 0.0015 in. The 


drop is marked off, roughed down in the shaper and fin- 


; thread 
in 60 deg.. 
this thread, error being less 
ished by filing, the total time for making the cam plate 
being about 12 hr. H. B. McCray. 


Charles City, Lowa. 


Making Efifiective Protectors for 
Machine Ways 
1128, Vol. 43, 


says, “Any means that will increase the life of a machine 


I agree with the article on page which 
tool oO! prolong itS accuracy and usefulness should be Care- 
fully considered ‘3 

The elfective the 
machine ways is self-evident, but to me the spring window- 


usefulness of an protector for 
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Fig.2 Fixtures with | 
Surrounding Pans 





MAKING EFFECTIVE CHIP 


PROTECTORS 


shade contrivance has its disadvantages. For simply 


keeping chips and dirt out of T-slots a plain strip of the 
Fig. 


easier, 


section shown in 1, held in position by cheese-head 
Although taking time to 


arrange, it is not ne essary to handle the strips very often, 


screws, Is much more 
and they give the operator the free use of his table while 
protecting its surface when heavy or rough castings are 
being constantly taken on and off. 

A more common device is a sheet-metal tray in which 
the jig or work is placed. 


If a jig is used, a slot is cut 
in the bettom of the tray to allow the registering pins or 
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tongues on the jig to enter the table. When designing 
a milling jig, 1 always try to embody the tray idea in the 
casting itself, as in Fig. 2. Any extra cost incurred in 
the pattern and casting is balanced, or justified, in the 
stiffer casting obtained. The web all around lends 
strength to the casting in addition to confining the chips 
to one slot in the table. P. JAMEs. 
Surrey, England. 





Grinding-Operation Hink for 
Hardened Rollers 


On page 185 | notice a grinding kink by W. L. Conklin. 
It reminds me of a job of similar nature that, to my 
way of thinking, was handled in a more efficient manner. 

Five hundred hardened-steel rolls 0.185 in. in diameter 


and 2 in. long were called for. A piece of 0.189-in. drill 
” 
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DRIVING ROLLS BY SQUARE CENTER 


rod was cut off to length. Then a bushing was made 
with a 0.189-in. to 0.190-in. hole in it and slipped on the 
rod. With a center punch ground four-sided we prick- 
punched one end of the rod and centered the other end 
with a small center drill. 


The rolls were then hardened, and when ready to be 





ground, a center of the grinder was turned down to 0.16 
in. and squared on the end to fit the prick-punch square 
in the rolls. In this way the headstock center revolved 
the work, which was more efficient than a soldering iron. 
\rlington, R. L. GEORGE P. BREITSCHMID 


Turning a Small Radius 

On Vol. 
Small 
The same principle may be used for convex curves by 
clamping a bar to the lathe bed between the cross-slide 


S65, L3. 


pape 


Radius.” 


was an article on “Turning a 


and the headstock, so that the radius pin may go from 


this bar to a point on the cross-slide. It is then only 


ae 
a 


er 


TURNING A CONVEX RADIUS ON FACEPLATE WORK 


necessary to see that in setting the pin the points where 
this engages and the point of the tool are in the same 
vertical plane, the tool in this case being started at the 
outer diameter, as is also the case in turning a concave 
radius as described in the preceding article. 

Detroit, Mich. GrorGE H. CHENEY. 
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Manufacturing Rifle Cartridges 

The article on page 289 of the American Machinist 
brings to my attention an operation that, as described, 
Even if it were, it would be 
the 





is far from being possible. 
a very poor manufacturing operation. I refer to 
following paragraph : 

Cartridges are loaded with many different charges, such as 
black powder, semismokeless, smokeless and the like 
These charges differ so much in characteristics—amount 
used, density, rapidity of combustion, chamber pressure, etc 
There- 


dense 


that a number of different primers must be provided. 
fore the primer hole, which is pierced through the head of 
the cartridge during the indenting operation, is of a great 


Tools for this operation 
more with 
little lard oil on the punch 


variety of sizes, depths and shapes. 
will stand up for some 1,900,000 or 
care. The only lubricant 
occasionally 


cases, proper 


used is a 


I also do not with that the article 
which deals with the indenting and piercing in one opera- 


tion, for the simple reason that in indenting the head 


agree portion of 


of a cartridge the metal is forced down and is flowing 
before the indenting punch. If it were possible to carry a 
piercing punch in conjunction with the indenting punch, 
my experience leads to the belief that the indenting punch 
would force the metal around the piercing punch in such 
a way that it would be impossible to strip the shell 
without breaking the punch. 


Moreover, the fact that experience has shown how 
difficult and heartrending it is to try to pierce metal 
that is thicker than the diameter of the piercing punch 


makes it hard fer me to believe it possible to perform 

this operation successfully. 
As for the machine that 

stated—I am from Missouri. 
New York City. 


all the 


GEORGE DINGER. 


does operations as 





Vol. 43, page 


S81. 


The timely article by G. R. Smith, in 
which I read with much interest, calls to memory a few 


little kinks I used on similar work where large quantities 


were manufactured, which resulted in a saving in tool 
steel and time. 

The redrawing dies, made as shown at A, had a sharp 
edge at their bottom for stripping, which did away with 
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SELF-STRIPPING DIE AND TAPER PUNCH USED IN 
RIFLE CARTRIDGE WORK 
the spring detent stripper and enabled us to shrink the 
dies three times before discarding them as useless. 

The shrinking was done by using a shallow pan of 
water deep enough to reach within 14 in. of the drawing 
surface of the hole, then heating the die to a cherry 

i red and rolling it in the pan of water until cooled, 


afterward annealing it and working it over in the regular 
way. 

I have found that the dies will shrink about 0.009 in. 
the first time and from 0.007 to 0.005 in. the second 
| and third times, but on the fourth shrinking I could 
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obtain no results that warranted the expenditure of time 
and money. 

The punches, as shown at B, were straight to within 
| in. of the drawing end, which was made from 0.002 
to 0.003 in. 


This made stripping easy. 


small, tapering back to the required size. 


These punches and dies were made for drawing brass 


shells of 0.044-, O.380-, 0.320-. O.300-. and 0.250-in. 
diameter. Lard oil was used as a lubricant. 
St. Louis, Mo. James S. Giew 


Methods for Making Highe- 
Speed Steel Go Farther 


Methods similiar to those described on page 165 have 


already been adopted at the Puget Sound navy yard 


Qur high-speed steel scraps consisted of all sorts of short 


ends. Owing to the high price of steel we decided to try 
lding to ul lize Tike nas mild stee| 


oxyacetylene we on a 


shank. We prepared for the weld as shown herewith 


ind have turned out lathe, shaper and planer tools that 
rive entire satisfaction, 

The high-speed points were cut with a hot set and 
ground to the proper shape. the welding edges being 


fy! 
fi /i 
y 
TOOL PREPARED FOR WELDING 
heveled toward the ente t about 45 deg The shank 
was made in the same way and the weld made with an 
ordinary steel welding rod We fivured that making thre 
weld at an angle of 45 deg from the base would ove 
the welded point a better support trom the end of thy 
hank and reduce the stresses at the weld 
The first tool made cost abo ay xeluding the 
somewhat doubtful value of the hig peed scrap used 
or the pot Later tools, of course, cost less Aft a 
heavy test lasting an hour on nickel steel, this first tool 
showed no signs of distress and the cutting edge was still 
in excellent condition G. A. Hastings 
Puget Sound, Wash 


Tool for 
Caps 


Neat Recessim: 


Percussion 


Mr. Nowalk’s article on page 208 showing an eccentri 
type of recessing tools brings to mind my experience 
with this and other types of recessing tools, which may 
ve of interest. For recessing the threaded end of per 
cussion pellet hole for steel bodies for the British No, 100 
detonator, we found it necessary to design a more rigid 


! 


tool than was used in the br 

I first designed a tool substantially 
208, using the same lead of spiral, but cutting it only 
90 deg. of the circle. 
l 


' 1: 
Dntles 


“asS 


as shown on page 


This gave me the recess required 


in.. the tool post being 5 in. off center of 


namely, thy 


hody. 
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We found in practice that» this tool was not. rigid 


enough when used on high-speed drills, owing to its 
length from the drill spindle and on account of the tool 
I then designed the tools shown 
They are 


post rotating off center. 
herewith, which are doing satisfactory work. 
simple in construction, more rigid in operation and have 
the advantage of running in balance, and they allow the 
use of a larger post to encer the hole. 

Both tools shown are substantially the same in principle 


of operation, but in tool A the post is made in two parts, 
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RECESSING TOOL FOR HIGH-SPEED DRILLS 


with a circular groove formed central with the joint 


where they screw together. The sleeve, which rides on 
the jig bushing when the tool is in place for recessing, 
is formed on the inside diameter to fit freely in the groove 
in the tool post, the ts support. 

In tool B the post 1s pivoted in the sleeve, as shown, 
the tool post to 


the cam groove at its bottom end. 


acting as fulerum and 


this sleeve being relieved to allow ror k 
when thrown over by 
The pin in the Cam groove passes through the body, being 
located on the center line of tool and riveted in place. 

The construction of both tools is clearly shown. 

[ have shown a small fly cutter held in place by a screw 
in the end of the tool post. The cutter is made from 4%5-in. 
drill rod and is cheaper to make than a formed cutter, 
with the advantage of setting to the diameter required 
after grinding. 

When the recess is formed in the bottom of the hole, 
as described in Mr. Nowalk’s article, I prefer to use a 
formed eutter with four or more cutting edges, as shown 
at C. This obviates the necessity for the operator to 
set the cutting edge exactly in the 
of the tool post and gives more wearing surface than the 
JOHN J. Eyre. 


line with movement 
cone lip tool. 
Boston, Mass. 


The Machinists’ Strap 


It gives me great pleasure to find that my ideas of 
things are shared by so eminent a man as John E. Sweet. 
When I read his the lever and 
its fulerum and the machinist and his straps, 1 went out 
into the shop where I am in charge and checked up 
some straps I have had for years, to find, as I expected, 
that they agreed with the proportions laid down by 


remarks about farmers’ 


Professor Sweet. 

And now I should like to express a few ideas about 
straps. We are in agreement as to the lengths from bolt 
to work and from bolt to block. It is also important, 
if one is to get the best results, to see that the strap is 
parallel to the platen on which the work is being held. 
Inattention to this results in work being distorted, in- 
securely held and in the breakage of bolts. 

The end of the st rap that engages with the work should 
bear level upon it; that is, it should have a surface 
bearing, not a point, or line, one. To obtain this, packing 
should be properly prepared of a height equal to the 
thickness of the job instead of using any old piece of 
junk from the scrap pile, with irregular surfaces that 
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besides being unsuitable for the job in hand leave their 
mark on the plane surface of the platen. Where a job 
is coming through in quantities, it is an easy matter to 
provide straps embodying in themselves the right height 
ot pat king block. 

With regard to the straps made by bendiag a square 
bar in the middle, I have a number of these and find 
that they stand up very well, if made of tool steel, 34 in. 
square, bent to pass a %4-in. bolt and of a length, when 
bent, of about 7 to 8 in. F. R. Mann. 

London, England. 


on 
“3 


Painting Small-Shop Products 


Mr. Van Deventer’s interesting article on painting 
small-shop products, in the American Machinist, page 183, 
encourages me to offer a few views on-the painting of 
machine-shop tools. 

Architects and engineers have done everything in their 
power to make the modern factory a healthful, well-lighted, 
clean place. White walls and ceilings are now the rule, 
with about 6 ft. 
brown. 


of wainscoting of some darker color, 
llow attractive a new shop looks 
Then 


say 
until the machines and equipment are installed! 


greeh or 


we see a mass of dirty, black, moth-eaten units. 

Why not finish the machines in keeping with the rest 
of the building? Finish them white. Finish them white 
from “stem to stern,” except those parts that must neces- 
sarily be of polished metal or which are used in actual 
contact with the work, as chuck jaws, miller tables, ways, 
lathe centers, etc. Parts that are subject to handling, 
such as pedals, belt-shipper levers, hand levers, etc., could 
he finished with a tough coat of porcelain enamel of the 
kind used on plumbing fixtures. The better grades of 
this material will not crack off even when subject to the 
abuse of careless employees. ‘Tools that are subject to 
heat could not be painted pure white, but could be finished 
in aluminum paint, which will stand severe heat. This 
color would blend very well with the general scheme of 
the shop. 

Of course, the objection will be raised that the machines 
will become stained with oil and look worse than if finished 
The remedies are better prevention 
Incidentally, 
in certain classes of tools the ball bearing offers a good 
It goes without saying that the 


in a dark color. 


against oil leakage, which is a possibility. 


solution of this trouble. 
coolant can be properly taken care of. 
There is no excuse for dirt in any form in the machine 


shop. But what is to be gained by all this expense and 
trouble? First, better work better because more reflected 
light wil! be thrown on the work, which will be of 


tremendous help to the operator, and the work will stand 
out in sharper relief, which is also an aid to the eyesight. 
If you do not believe in the principle of reflected light, 
just arrange a drop-light over a table top of dark color. 
Then superimpose a piece of white paper and notice the 
difference. And last, there is the psychological effect on 
the operator and everyone concerned. The effect gained 
is the same as with a finely finished precision instru- 
ment—the men will handle the machines with more care, 
keep them cleaner and do better work with them. 

Bridgeport, Conn. W. Burr BENNETT. 

|The machinery of the printing plant of the Hill 
Publishing Co. is finished in white enamel, this practice 
Editor. | 


dating back a number of years. 
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Machine-Tool Descriptions 


In one of its aspects the editorial last week on “Copying 
Machine Tools” brings up the question as to what kinds 
of machines and appliances are eligible for notice in the 
department of the American Machinist headed “Shop 
Equipment News.” 
tions has been in force for many years and is easily and 
simply stated. 

Like other part of 
department is maintained for 
and for no other purpose. The readers are interested in 
every new machine, device and appliance that can be used 
in machinery building. 
that the journal they read will provide them with in 
formation about all these This the 
Machinist tries to do. During the last five years 2,159 
such items have been printed 


The policy in regard to these descrip- 


the editorial this 


Ame rican M whinist readers 


every 


pages, 


They have the right to expect 


things, American 
an average of over eight 
each week. This is an unparalleled record. 

The test that is applied to each one of these items 
when it is received for editorial consideration is this: 
Is the machine or appliance offered a new or improved 
That is, is it to the manu 


It is not expected that 


machine-shop product ? new 
facturer who has produced it? 
it is necessarily new in principle or mechanism. 

It is obvious that any other interpretation would be 
Radically hits of the 
machine-tool field are very hard to find. 


impossible. new mechanism in 
Every time a 
lathe is produced with a cross-slide the invention of 
Every time a manufacturer 
designs a turret for a turret lathe he 


the original ideas of Howe and Stone. 


Maudsley is being copied. 
is harking back to 
We 
of the mechanisms in daily 
and such as in the “Shop 
Equipment News” Machinist 
and name the men who originally developed the devices. 

But the the Vachinist are not 
interested in priority or historical credit; they do want 


might go 
through many, if not most, 
shown each week 


use are 


the Ame rican 


section of 


readers oft lmeerican 


to know what machines and appliances can be procured 
today to carry on their work. Thus the descriptive matter 
sent by the machine builders is accepted and printed as 


This 


] 


coming from reputable sources. confidence 1s 


practically never betrayed. 


Trade Education in Danger 
from Its Friends 


Vocational education, in common with so many othe 
projects, is in serious danger of disaster at the hands of 
its friends. Those who believe that it is important to 
know what to avoid will welcome the report prepared 
by the National Society for the Promotion of Industrial 
Education and published by the United States Department 
Bulletin No. 162. The subtitle—Miscella- 


7—describes it better, as it is about as 


ol Labor in 
neous Series No. 
miscellaneous a collection of data as we have seen, some 
of it being excellent information, but much of it being 
far outside the realm of a practical survey. 


seemingly 
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The bad feature of this survey is that it will tend to dis- 
courage practical surveys, which are so much needed in 
many cities. 

It is difficult to see just why a survey of the industry 


of a city should be a evclopedia of those industries. why 


it should go into minute details of how each operation is 
tool is used for. Of course 


but 


opedia, and it is 


performed and just what ea 
} 


it makes a very impressive-looking report ; the same 


a fairly 
This 


a surve\ should he super- 


material can be found in the eve 
bet that this pam ph et came from that source. 


that 


sate 
statement does not mean 
ficial, but that it 


principles of the industry rather than with 


should deal with the real fundamentals 
or underlying 
in this case. 
find 13 


The rrhane hine shop 


ve ] 
eVclopedia Sense, us 


its history in the 


Taking the metal industries, we establishments 


reported, with a total of 4.924 men 


receives careful attention, all the tvpes of machines being 


described in dictionary language and occasional gratui- 
TOUS advice thrown Ih as to certain mae hines not being 
as fully used as they should be This is about the onl) 


recommendations as to 
all the 
general education. 


trade, however, for which specifi 


school training are given Ni rest have to be 


content with a suggestion for more 


The 


tar\ 


a so-called elemen- 
the 
ve than the apprenticeship now 
highly desirable; but 


bulletin recommends, however, 


industrial education that. from outline given 


would be more Compre hye ls 


his sti I Is 


in force in most shops. ‘T 


it must he remembered that ifter such a course, no hoy 


Ss going to be content with the old form of apprentice- 


financially. No boy who has 


ll dote 


ship, either phvsically or 
half that is suge 


shop for three months at $3 per week. 


absorbed sted W on sweeping the 
ises of modern shop practice make 


difficult 


‘The ever- hanging ph 


proper vocational or industrial training more 
each vear, but the also emphasize the lnportance ot sult- 
able prevocational education Whether the vocational, 


whethe r it 
the prevocational teach 


ol trade. school is To Increase, oO} is TO aisap- 
| 


shop school 


pear in tavor of the 


ings of the elementary grades become equally, if not even 
This need is particularly clear when we 
that the 


numbers at 14 


important, 


see, in this as in evel other report, bovs 


and girls begin school in large 
Vears, 

The great danger is that people will become disgusted 
that 


clopedia information, 


with vocational and other survevs only put out 


voluminous reports containing en 
children can be taught 
And as it is 


industries will present 


but which do not point out how the 
to fit their locality. 


by no means certain which of these 


into the industries of 
an opening when the children leave school, their training 


must be broad enough in fundamentals to be of assist- 


ance in whatever line may be open. 

This condition is the great educational problem of the 
day, and a few have seen light and are working toward 
it. But the problem is made more difficult by both individ- 
uals and societies that only succeed in produc ing at large 
expense voluminous reports, which may make a show of 


great activity, but do not point out constructive methods. 
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Catalogs and Circulars for 
South America 


Like business letters, all catalogs, circulars and publicity 
matter intended for South American customers must 
be in the language of the country—Portuguese for Brazil, 
Spanish for the rest of the continent. The piece of busi- 
ness literature printed in English promptly finds its last 
resting place in the waste basket. The only exception 
is when the matter reaches Englishmen or North Amer- 
icans who are in executive positions in South American 
shops. But these men are so few in number that their 
preference for English does not weaken the force of the 
general rule. 

In stvle and arrangement every bit of business literature 
intended for South America must be explicit, prepared in 
great detail and profusely illustrated. The regular type 
of catalog issued in this country is of little service there. 
[It does not give enough information. ‘The tendency here 
is to condense everything. We say it is written for the 
busy man. We realize that the reader will have a more 
or less intimate knowledge of what is being written 
about. 

But in South America conditions are different. The 
reader there does not have the extensive mechanical knowl- 
edge possessed by executives in North American shops. 
He does not object to taking time to read long detailed 
descriptions ; in fact, he likes to do so. He wants to know 
everything that can or should be said about the machine 
or appliance in which he is interested and does not wish 
to have points left to his imagination or to interpreta- 
tion from his general knowledge. 

For the reason that illustrations are a universal lan- 
guage that does not need translation or interpretation 
the cuts in catalogs and circulars are of prime import- 
ance. They must be used in profusion. They should 
show not only the general exterior features of a machine, 
but should also exhibit the interior working details and 
even give the details of individual pieces. Every ma- 
chine, every variation of a machine and every part of every 
machine should be given an individual number, which 
should appear on the illustrations. These numbers can 
also be used as references in the descriptive matter and 
provide an excellent means of conveying information 
from the southern customer to the northern builder. 

This method of designating machines and parts has 
been worked out by a few of our industries in great detail, 
notably in shoe-machinery building. Thus the principles 
of applying such a system in catalogs and circulars are 
fully established. The method possesses no experimental 
features and can be easily adopted by every machinery 
builder who is reaching out for foreign trade. 

Supporting and explaining the many illustrations, there 
must be detailed text, describing every minute feature of 
the construction, operation and workmanship of the ma- 
chine. It is impossible to say too much. When an order 
must travel 3,000 or 4,000 miles before it can be accepted 
and filled, the one who makes it out wants certainty. 

No cross-references or marginal notes or footnotes are 
permissible in any business literature intended for South 
America. Better repeat a thing a dozen times than cross- 
reference once. If this seems like a burdensome require- 
ment, just remember that, if you fail to understand an 
order received from South America, four months must 
elapse before you can receive a reply to your letter of in- 
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quiry, straighten out the order and make shipment. Four 
months is a long delay, may easily lead to dissatisfaction 
and finally result in no business. 

In addition to numbering every machine and every 
variation of a machine, each one of the assembled units 
should be provided with its own code word. For instance, 
if a given size of lathe can be furnished with a cone drive, 
single-pulley drive or motor drive, each one of these three 
combinations should not only have its own reference num- 
ber, but also have its individual code word. Do not ask 
your prospective South American customer to combine 
code words in order to specify a machine with particular 
attachments. Do all this work yourself and arrange your 
code in the simplest manner possible. In addition to 
coding machines and assembled units, it is also wise to 
code some of the principal parts that may have to be 
ordered for replacement. This feature will mean a large 
amount of detail work in preparing your business litera- 
ture—but it is a kind of preparation that pays. 

The order blank is practically unknown as a bit of busi- 
ness literature sent by builders to prospective customers 
in the United States, but a blank of this kind should al- 
ways be included with every piece of descriptive matter 
sent to South America. It should be carefully planned 
and divided into columns or sections, each one calling 
for specific information in regard to the machine or appli- 
ance that is wanted. In general, the headings should be 
these: Serial number; code word; description; number 
wanted ; net and gross weight, in both English and metric 
units; general dimensions, in both English and metric 
units. ‘The serial number, code word and description form 
a triple check upon the customer’s requirements. Cata- 
logs and circulars should also specify net prices. Never 
quote a list and string of discounts. They are confusing 
at home and doubly so abroad. 

The matter of obtaining a satisfactory translation from 
English into Spanish or Portuguese may look like a seri- 
ous difficulty to North American manufacturers. This 
need not be the case. First, prepare everything in the 
simplest, clearest, most straightforward English that can 
be written, taking care to avoid unusual expressions or 
colloquial and shop names for machine parts, operations 
and the like. (In passing, it is worth while to point out 
that it is a pity that there are no standards in technical 
English for the names of common machine parts and shop 
operations.) When the original matter has been carefully 
prepared in this fashion, it is not difficult to obtain a 
satisfactory translation from some native South American. 
Three things that cannot go wrong are the illustrations, 
the serial numbers and the code words. These three form 
the backbone of the means of identification in a customer’s 
order. One of their good points is that they do not have 
to be translated. 

As a rule, business literature sent from European coun- 
tries fulfills all the foregoing requirements. However, 
the quality of the mechanical production of the English 
and German catalogs and circulars is not nearly so good 
as that which prevails in the United States. The illus- 
trations are cheaper in kind, the paper is inferior in qual- 
ity, and the general appearance is unattractive. But all 
the essential information is there, and that feature is 
far more important than the one of appearance only. 
There have been cases where a South American buyer 
turned to his catalog from England to help in interpreting 
one from Cleveland, Ohio. 




















AMERICAN 


March 16, 1916 





MACHINIST 179 


HUAIOUNSNNAAEUOSRSQNQUUEGNGUUUAONSAOUOVGANSOOUUONNOAULOGLSUQUUCGLUGUULLAAGAGNUALGGALALULSLALLUOONREYOUUEOEGGAGOUUTOMAMAUETOAN AU AEGOOOOUUOUERAAAU ERA U UDA EAALLLU UAGQNALUU ANAL kSNALQULU TUNEL USOUUU AGAMA ALE 


Shop Equipment News 





Hobbing Thread Miller 


The illustrations show a thread miller manufactured by 
the Taft-Peirce Manufacturing Co., Woonsocket, R. L. 
This firm has acquired the manufacturing and selling 
rights in the United States for this machine, which was 
originally developed by J. Archdale & Co., Ltd., Birm- 
ingham, England. 

The machine uses, when milling either internal or 
external threads, a cutter the threads of which have no 
lead. This cutter is of practically the same width as the 
length of thread to be cut, and one complete revolution, 
with a slight over-travel to insure a perfectly finished 
thread, completes the machining operation. It will thus 
be seen that the machine is well adapted for rapid 
production. It is designed for threads of relatively short 
length, and the work produced shows a high degree of 
accuracy. 

The part to be machined is held in a self-centering 
chuck designed to meet its special requirements. The 
handwheel at the rear of the machine, when tightened, 

















FIG. 1. HOBBING THREAD MILLER 


Capacity, internal or external threads, maximum, 4% in. in 
diameter, 1% in. long; minimum, 1 in. in diameter, 1 in. long; 
length of bed, 3 ft. 10 in.; longitudinal traverse of cutter, 
12 in.; transverse traverse of cutter, 6 in.; diameter and 
width of cutter pulley, 5%x5% in.; size of bearings in work 
head, front, 6%x4 in. long; size of bearings in work head, 
rear, 24%x2% in. long; distance between countershaft bearings, 
15 in.; floor space occupied, 5 ft. 11% in. by 3 ft.; approxi- 
mate weight, 1,000 lb. 


draws back the mechanism on which the work is mounted, 
thus holding it securely. The work is rotated by a five- 
step cone pulley placed on a jackshaft at the rear of the 
machine through bevel and worm gearing. The cone 
pulley is driven from a countershaft, thus giving the 
machine five feed changes. 

The pitch of the thread being cut is determined by 
a short detachable guide screw keyed on the tail end of 
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the work spindle. The guide screw engages a nut—also 
detachable—that is carried by the bracket mounted on 
the headstock. As the work is rotated, the spindle meves 
longitudinally forward in its bearings by means of the 
guide, screw and nut, and in this manner the fead is 
obtained on the thread being milled. 

The cutter spindle is also driven from an overhead 





countershaft that provides three changes of spindle speed 











FIG. 2. DETAILS OF WORK-HEAD MECHANISM 


The cutter headstock is mounted on a compound slide. 
The headstock is adjusted transversely by a screw, and a 
dead stop is provided. After the cutter has been once set 
for any particular work, it needs no further adjustment 
until some other class of work is to be threaded. An 
additional transverse slide is provided under the cutter 
headstock, which is moved by a lever, bringing the cutter 
into its working position, after which it latches auto 
matically. 

The latch is automatically released by a cam after the 
thread has been milled on the work, and at the same 
instant the cutter is withdrawn and the feed motion 
stopped. As a safeguard, before any thread can be milled 
it is necessary to draw the work spindle back a distance 
equal to the pitch of the thread. This is done by the 
larger handwheel at the end of the machine. However, 
hefore this can be performed, a locking pin must be 
withdrawn by the lever shown under the handwheel. It 
operates by means of a pinion meshing in rack teeth cut 
on the pin. 

After the handwheel has drawn the work spindle back 
the correct distance, a spring forces back the locking pin 
into a tapered hole in the handwheel. The work is then 
placed in the holding chuck. The cutter slide and cutter 
are returned to their correct working position by the 
lever shown in a vertical position under the cutter head. 
This position is equal to the depth of the thread to be 
machined. 

Another lever, which is alongside of the first one, then 
drops into a slot in the slide and frame, and the head is 
locked securely for the milling operation. The machine 
is now ready for the thread-milling operation. In Fig. 2 
are shown details of the work-head mechanism. 
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Electric Shop Tractor 


In designing the electric shop truck shown in the form 
of a tractor, the aim is to avoid tying the motor up for 
long idle periods while the body is being loaded or 
unloaded. In the tractor form the power unit can be 
utilized with a minimum of idle time, 
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Hydraulic Assembling Press 


The press illustrated is shown forcing a brake drum 
onto an automobile rear axle, but it is adaptable to vari- 
ous pressing and assembling jobs. An especial feature is 
its quick action, and it is very useful where accuracy 





inasmuch as it can be readily detached 
from the load-carrying units and put 
on other work while the loading or un- 
loading of trailers goes on. 

The frame of the truck is made of 
channel iron, riveted and weided. 
Every moving part has a ball or roller 
bearing. Power is supplied to the 
Westinghouse motor by a 250 ampere- 
hour capacity battery located directly 
over the rear wheels, thus providing the 
necessary weight for traction with- 
out any surplus or dead-load being 
carried. The battery space has been 
designed to accommodate any standard 
tray, permitting the installation of 
any battery selected. The motor is of 
the heavy-duty type, ball bearing 





throughout, and possesses a 200 per | 

















cent. overload capacity. All moving 
parts are accessible without the use of 


SELF-CONTAINED HYDRAULIC ASSEMBLING PRESS 


Capacity, 20 tons; stroke, 18 in.; ram diameter, 5 in.; speed of ram forward, 5 


tools. ft. per min.; pump, Metalwood duplex special hydraulic bronze; speed, 200 
a a : . » ae © » fae r.p.m.; diameter of plungers, 14 in.; height of ram center from floor, 34 in.; 

> CO oller g Ss > speeds Tor- ; ; ; , “th ' , , 

rhe controller give: three pee ls for equipped with 1-in. Metalwood single-lever quick - operating valve and also 

; maximum work length of this size, 7 ft.; minimum work 


ward and two reverse. It is completely 
exposed for inspection by raising the 
hinged seat to the left of the controller handle. The 
handle is automatically locked when the driver leaves his 
seat. 

Power is transmitted direct from the motor to the rear 
axle through a worm gear. The load on the rear axle 
is carried mainly on two outward roller bearings. The 
two rear wheels and the steering wheel are fitted with 
solid rubber tires. The front wheel is supported by a 














ELECTRIC SHOP TRACTOR 


Length over body, 71 in.; width over body, 39 in.; floor to 
top of driver’s seat, 38 in.; floor to top of platform, 19% in.; 
turning radius of outside wheels, 46 in.; turning radius of 
machine, 57 in. 
steel fork, mounted on cup and cone ball bearings, and 
is turned by a hand lever directly attached. 

The truck is made by the Mercury Manufacturing 
Co., Chicago, Il. 


%-in. relief valve; 
length, 3 ft.; floor 


space, 34 in. by 13 ft. 6 in.; weight, 5,400 Ib. 


and speed are essential. The actual time on the work 
shown was less than 3 min. from floor to floor. 

While specific figures are given for a certain size, this 
machine can be made with a length of bed to suit work- 
ing conditions. A specially designed safety valve makes 
the machine foolproof with regard to overpressure, so 
that if the operator neglects to stop the pumps, no harm 
is done at any time. A counterweight returns the ram 
to starting position as soon as the pressure is released. 

This machine is made by the Metalwood Manufactur- 
ing Co., Detroit, Mich. 


Safety LocKnut 


The illustrations show one of the latest arrivals in the 
field of safety locknuts. It will be observed that a double 
uut is provided, one of which constitutes the lock. 

The two nuts are placed on the bolt together; but when 
the securing nut has reached the desired point, the upper 
locking-nut can be further revolved to a limited degree. 





SAFETY LOCKNUT 


This is accomplished by providing the lower face of the 
locknut with a lip which slips into a circumferential recess 
on the upper part of the first nut, the joint being of the 
dovetail type. There is a distinguishing mark on the 
two sections to indicate when the thread on each side is 
in alignment, and the nut can then be removed as a whole. 
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By screwing down the top nut a little more, however, a 
erossthread is obtained, which contracts the lip of the 
upper nut and thereby produces a circumferential grip, 
rendering the whole impossible of removal. 

The two nuts are permanently connected and may be 
rotated separately with a spanner, but cannot be pulled 
out of engagement with one another. In course of manu- 
facture the lower nut is first drilled and then recessed on 
the upper face for about half its depth and with the 
walls of the recess sloping inward. The upper nut is 
turned with a parallel-sided spigot on its under surface 
and is drilled with a taper hole. The two parts are then 
held together by hydraulic pressure while a drift is pressed 
through them. Thus the spigot is swollen out until it 
fills tightly the cavity in the under nut. The combined 
nut is then tapped through with a continuous thread, and 
in this condition a gage line, half on each nut, is stamped 
on one of the six flat faces. 

The locknut is known as the “Vislok” and is the 
product of Vislok, Ltd., 3 St. Bride’s House, Salisbury 
Square, London, E. C., England. 


Thread-Milling Attachment 


The thread-milling apparatus shown is adapted for use 
on a regular engine lathe. In the case A is a bronze 
worm gear driven by pulley B. On the worm-gear shaft 
there is a pinion gear C’ that engages with the large gear 
on the cone of the lathe, giving the spindle a backward 


rotation, as indicated by the arrow. 
The piece D to be threaded is held in the chuck by a 
collapsible collet. The cutter £ is carried in to the full 














THREAD-MILLING ATTACHMENT 


length of the thread to be cut, being located by moving 
the carriage up against the stop F. The cutter is then 
brought in to the full depth of the thread by placing 
the cross-slide against the stop G. Next, the clutch H 
is thrown in by pulling the handle J to the front, thus 
allowing the stops K and K to engage. This starts the 
spindle rotating. 

After the spindle has made about 1,5 revolutions, 
which are governed by the gear ratio M, the stop K is 
automatically thrown out by the knock-off pin O, and the 
milling of the thread is complete. 


MACHINIST 181 


The lathe is geared up as regularly for thread cutting. 
The cutter is made not as a hob, with spiral grooves, 
but with straight grooves. The action of the carriage 
gives the proper pitch of the thread. The apparatus as 
illustrated is adapted for cutting an 8-pitch Whitworth 
standard thread in the ogive of a 70-mm. shrapnel shell. 

The attachment is a recent product of the New England 
Butt Co., Providence, R. | 


Hydraulic Arbor Press 


The wide range of the arbor press shown is expected 
to make it well adapted for general machine-shop use. 

The movement of the ram is unusually rapid, eight 
strokes of the pump handle raising the ram 6 in. When 
heavy pressure is reached, 





the large piston of the | 
double-differential pump 
is automatically knocked 
out and heavy pressure 
up to 30 tons is produced 
by the small piston of the 
pump, which moves the 
ram at the rate of 1 in. 





for seven strokes of the 
pump handle. The V 


in the crosshead allows 





shafts and axles to ex 
tend up any distance. 





The ram is provided with 











two coil springs that re- 
turn it quickly into the 
cylinder when the release 
valve is opened. The 
press is made of any 
capacity up to jo tons 
and of any desired width 
hetween strain rods or 








distance hetween top ot 








ram and crosshead. It can 

HYDRAULIC ARBOR PRESS 

Capacity, 30 tons width be 
tween strain bars, 30 in 


be made portable or sta 
tionary and can be equip- 
ped with power when so 
desired. The stroke of the ram is 10 in. The machine 
is the latest addition to the line made by the Louri 
Manufacturing Co., Springtield, Il. 


Lathe Turret Head 


The lathe turret shown was designed to meet the 
requirements of toolrooms and machine shops where all 
kinds of manufacturing are done and where a screw 
machine is not at hand. 

The turret can be put in working position just as 
quickly as an ordinary lathe center or chuck. It can be 
turned to any angle without endangering the operator, 
because the tools are all in one line and do not stick up. 
The clamping handle is entirely exposed and free. The 
smallest size is the toolroom bench-lathe size, which is 
as light as a standard drill chuck, weighing only a little 
over 11% lb. 

The adoption of three tools in the turret head was 
based on the experience of the builder in finding that the 
great bulk of the usual run of work can be made on three 
settings. 
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The turret swings only to cover the three or four set 
tings of the tools. ‘To change the tool position, all that 
is necessary is to pull the knurled knob A, as soon as the 
tool is in position, the plunger will automatically locate 


the tool in proper line. The clamping handle is shown at 








LATHE TURRET HEAD 


6, and ( is the clamp screw to hold the turret on the 
tail spindle. By using a taper plug, one tool will serve 
for a number of lathes. 

The turret head is a recent product of Charles Eisler, 
138 Dodd St., Bloomfield, N. J. 


Crane Controller 


The Cutler-Hammet Co., Milwaukee, 


Wis. has recently developed a rope operated crane control 


Manufacturing 


ler designed especially for intermittent speed-regulating 
The control is by means of a rope passing over a 
The rope is run 


duty. 
sheave at the right of the controller. 
over the sheave from the floor. 


“ 
. 


I-Beam Trolley 


A detachable form of I-beam trolley, designed for use 
oa tracks not having open ends, is a late product of the 
Chisholm & Moore Manufacturing Co., Cleveland, Ohio 
The construction is such that a hinged arrangement per 
niits qui k application or removal of the trolley. 


_ 
7 


Allied Machinery Co. Absorbed 


An important step in the 
the American International Corporation was effected in 
the absorption of the Allied Machinery Co. of America. 

The Allied Machinery Co, was formed some four years 
ago for the purpose of assisting the manufacturers of 


machine-tool activities of 


machine tools in this country to place their goods in 
foreign markets. The company has been engaged in sell 
ing machine tools in Europe, and it is understood that 
the American International Corporation is formulating 
plans to expand its machine-tool business and rapidly 
develop its selling organization, 

The company has at present offices and showrooms in 
Paris, Petrograd, Zurich and Turin. Its branches in 
Austria and Hungary are closed for the present, on 
account of inability to ship goods. It will be recalled 


that Charles FE, Carpenter, who is at present in Europe, 
has been general manager of the Allied Machinery Co. for 
the past few years. 
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NEW PUBLICATIONS 











Frank Richards and Fred H 
pages; 64 illustrations 
Publishing Co.,, New 


PRACTICAL PERSPECTIVE-—By 
Colvin Fifty-eight 4% x6%-in 
cloth bound Norman W. Henley 
York City Price, 50« 

This is the fourth edition of a little book that shows how 
perspective can be used by practical men in every- 

Nothing confuses many men more than the regula: 
they are, at times, very confusing 
mechanics But an isometric sketch 
shows the blacksmith exactly what you want to have forged 
is equally useful to the pattern maker. Tool draftsmon 
this style of drawing to some extent, and it has 
will be found useful in 
little time necessary to 


isometric 
day work 
three-view drawings, and 
to even experienced 
and 
are using 
advantages for the 
well 


work It 
worth the 


many 
places and Is 


proficient in it, 


many 


become 


FIVE HUNDRED PLAIN ANSWERS TO DIRECT QUESTIONS 
ON STEAM, HOT WATER, VAPOR AND VACUUM HEAT: 
ING ty Alfred G. King Two hundred and fourteen 
6x%-in, pages; 127 illustrations; cloth bound. Published 
by the Norman W Publishing Co., New York City 
Price, $1.50, 

While this book is Intended for 
ters, the treatment of the subject matter 
plete that it should prove valuable to anyone interested in the 
various systems of heating Heat-generating apparatus seems 
somewhat slighted, the greater part of the book being devoted 


Henley 


apprentices and steam fit 
is so clear and com 


to the other parts of the heating systems. The first chapter 
deals briefly with chimneys, fuels, heating boilers and with 
their trimmings and settings This section has not the 
clearness and completeness which seem to be present els¢ 


boilers are rated by 
defines horsepower as 
The value of 


told that 


answer 


where For example, we are 
their horsepower, but the next 
work required to raise 33,000 Ib. 1 ft. per min 
the book would seemingly have been increased if a better 
description of heating boilers had been included But this 
information may not be needed by steam fitters At 
any rate, the rest of the book is excellent. The elementary 
and the practical construction of heating systems are 
Simple rules are given for determining the sizes of 
valves, piping and radiators The claimed and 
the apparatus required for the systems mentioned in the title 
Few photographs are used, but 
drawings clearly supple 


sort of 


theory 
described 
advantages 
are all adequately considered 


many line, section and perspective 


ment the answers to the questions. 


THERMODYNAMICS—By J. A. Moyer and 
r 


Two hundred and three 54% x9 in. pages 
4 


ENGIN 
J 
John Wiley & Sons, 


EERING 
I’. Calderwood, 
70 illustrations; indexed; cloth bound. 
New York City. Price, $2 
In the introductory chapter the general scope of thermo 
outlined, and the important engineering units 
The simplest imaginable example of heat engine 
is taken as that which has for its working substance a long 
rod of brass, which is heated and cooled and arranged to oper 
ate as the pawl of a ratchet wheel. Some actual form of heat 
engine used as an example in the introductory chapter would 
prove of greater value in interesting the student in the sub 
ject matter. 

The laws of perfect 
formulas for the various 
in Chapters IT and ITT. 

The application of the laws of gases to gas cycles is 
incompletely discussed in Chapter IV, which has the mislead- 
ing title, “Cycles of Heat Engines.” In this chapter are 
considered only the Carnot and the regeneration air-engine 
cycles No mention is made here or in any other part of the 
book of the various internal-combustion engine cycles, includ- 
ing the Lenoir, the Otto, the Brayton and the Diesel In a 
textbook on “Engineering Thermodynamics” 
should be devoted to the analysis of the possible and practical 
heat-engine cycles using gas. 

One chapter is devoted to the properties of steam and to 
This chapter is very clear, but some- 


dynamics is 
are defined 


including the derivation of 
lines, are clearly treated 


gases, 
thermal 


some space 


the use of steam tables. 
what Incomplete. 

The chapter on the properties of steam is followed by one 
on “Practical Applications of Thermodynamics to Thermal 
Machinery.” This title is somewhat vague The subject 
matter of this chapter includes the fundamentals of air and 
vapor refrigerating machines as well as compressed-air ma- 
chinery. This chapter is inserted between the chapters on 
the properties of steam and of the steam-engine cycles. A 
chapter of this type near the end of the book and with a title 
“Refrigeration and Compressed-Air Machinery,” would be 
more suitable. 

Chapter VII is devoted to entropy of perfect gases and of 


steam, and this is followed by a chapter on the “Practical 
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Steam Expansions and Cycles.” 
is devoted to 
This is followed by 


The first part 
and to the 


of this chapter 
Rankine ecycl 


application of the 


steam expansions 


the temperature 


entropy diagram to the analysis of the steam engine The 
authors then work out problems on the efficiencies of various 
heat engines. All the engines in the problems given operat 
under dissimilar conditions, making a comparative study rf 


different ty) Some 
this 


chapter is 


the merits of impossible attention is 


pe Ss 
Hirn'’s analysis 
the 
The 


practical 


chapter to 
devoted to 


also given in 
The last 
through orifices 


flow of fluids 
include 


subject of 


and nozzles various chapters 


selected and problems 


many well 


In general book is clearly written, but the attempt to 








make this treatise brief resulted in the omission of important 
details A somewhat more careful arrangement of the subject 
matter and the addition of the modern internal-combustion 
engine cycles would serve to add to the value of this bool 
| tts 
; i 
i PERSONALS | 

gE. P. Worden, formerly of Fred M. Prescott Steam Pump 
Works, Milwaukee, has been appointed chief engineer f 
Henry R. Worthington, Harrison, N. J 

Robert G. Nye, for the past few ears associated with th 
buffalo Forge Co,, Buffalo, N. \ in various capacities, has re 
signed as factory manager to accept a similar position with 


the Alberger Pump and Condenser Co, Newburgh, N. ¥ 


W ie Noxen who has beet connected with the Day 
Bournonville Co, since its organization in 1908 has been ap 
pointed manager of the Chicago office ucceeding \V 


Schoenthaler, transferred to the geeneral offices in Jerse ‘ 


Rt 4. Lewis has become general manager of the Let h 
plant of the Bethlehem Steel Co., succeeding W Frank Rol 
erts who has been elected vice-president of the compar \I 
Lewis was formerly assistant general manager of the Sauce 
plant 

I’. I Bourne, former! chief engineer of Blake & K vl 
Steam Pump Works, East Cambridge Mass is again a 
ated with the International Steam Pump Co. in connecti 
with special engineering work located at the main office ! 
Broadway, New York 

H. Ulmer has become superintendent of the welding «cd: 
partment of the Jersey City shops of the Davis-Bournonville 
Co. succeeding F. J Maeurer who has been appointed 
take charge of the company’s newly established demonstrati 


ind welding plant in Chicago 

4. BR. Hazzard, for a number of years general manager of 
the J. Morton Poole Co., and more recently associated with the 
Hall Switch and Signal Co., Garwood, N. J., has accepted the 
position of engineer of equipment with the Amalgamated 
Machinery Co., with headquarters at 71 Broadway, New Yor}! 
m Oe 

A. V. Wadsworth for many years foreman in the shops of 
the National Transit Co. Oil City, Penn. and for the past 
four years general superintendent of the Buckeye Traction 
Ditcher Co,, Findlay, Ohio, has accepted the position of ge. 
eral manager of the Dayton Pipe Coupling Co., Dayton, Ohio 
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Edward T. Betts, vice-president and treasurer of the Betts 


Machine Co., Wilmington, Del, died at his home in that it 
on Feb. 27. Mr. Betts was 60 years of age and of late years 
took an active interest in civic affairs. 

John C. Hooven, one of the founders, and since its organ 
ization president, of the Hooven, Owens, Rentschler Com 
pany, Hamilton, Ohio, died on Mar. 1 after a brief illnes 
As the president of this engine-building firm for over 35 years 
Mr. Hooven became a well-known figure in the engine-build 
ing world and as a designer of the Corliss engines of which 


his company made a specialty he established a reputation 
for exceptional mechanical ability. Mr. Hooven was a 
native of Ohio, having been born in Montgomery County in 
1843. His early business years were spent in agricultural 


implement building in association with his father and brother. 


This led to the establishment of his own business for the 
manufacture of portable engines and saw mill machinery and 
in 1880 he was instrumental in the organization of the firm 
of which he remained president for so many years Four 


are all associated with the business. 


sons 
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CATALOGS WANTED 


conennens 





lL. Rinkel, 3511! Jefferson Ave, FE Detroit, Mich. would 
like catalogs from manufacturers of machine tools and ma- 
chinists’ small tool 

Laciny Bros., 2524 N. 25th St., St. Louis, Mo., who are open- 
ing a new plant, to be operated as a copper, brass and sheet 
iron works, will be in the market for lathes, drill presse 


Vises, sheet 


ind 


taps dies 
instruments, et« 


a ” 


metal 
would like 


small tools, me 


utters iurin 


manufacturers 
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Following out it new! established policy of selling di 
\ 


rect in the { Ss the Landi Pool Co ivVnesbore Penn 
inneunce the following ippointments ror New Yor ina 
Icastern New Jerse W (j}. Neven New Kngland State Moi 
fbhunbar; Pennsylvania, Maryland and Virginia, T. G hearet 

The Charles A. Strelinger C Detroit Mich re breal 
ing ground for the erection fa ix-story buildis it th 
corners Of Larned, Randolph and ates Streets, to house th 
business It will be a warehouse weneral office ilesroon 
nd machine-tool demor iting plant and is ver ose to 
heir present location loot pace ibout 100,000 qj. ft hie 
plant will be read for occupancy Oct, 1, 19l¢ 

socsnnneen nonenunecnonenssenssenneeees ‘ snseeeenees soseneennensevescenssenssnncconnsacsvesesneene sesnccssovecnnngy 


FORTHCOMING MEETINGS 


4 course of free lecture on militar engineering willl be 
iven under the auasples ofa committee representative of the 
four national engineering societies, by Captals hiobin Coiner 
nd Arde Corps of Enginee t \ This course willl be 
inder the direction of Major-tien Leonard Wood and ile 


ned to isSsiast those who «de ine to 
ittalion 
\ll engineers 


enter the enrineering 
1 at Plattsburs 
er will be 


next surmimet 
welcome 





trout ittendance it theme lecture ‘ nat mply obligation 
to subsequent camp duty Through the cordial attitude ind 
oOperation of the United 1] neering Soclet the suditoriun 
f the Engineering Societtk Kullding has been placed at the 
lisposal of the army office: These lectures will be gelver 
veekly, having begun on Feb. 14, under the following divis 
ons 

March 20, 1916—The election, 1! it out and preparation 

camps and cantonment the ‘ e of eneral conatruc 
tion ind the spectal ervice includ r all publi wort of 


in engineering nature which ma be required in a territory 


nder military control 

March 27 1916 The onstruction operation ind main 
enance Of railWways unde: litws eontrol and the construc 
tion and operation of armored train 

American Society of Mechanical Engineers Spring meet 


New Oirl La 
New y i N j 


Calvin W I secretary 


ing April 11-14 
29 West 39th St 


Materials Annual meeting 


American Society for i 
June 27 to July 1, 191¢ Hiotel Traymore Atlantic City, N J 
Kdgear Warburg, secret Universit of Pennsylvania, Phila 
delphia, Venn 


Society of Mechanical ene 
Tuesday Calvin W. Rice, 
New York City 


Metal Trades 


Monthly 
secretary 29 Weat 


American 
meeting first 
Thirty-ninth St 


neers 


National Association Monthly 


Boston Branch 


eeting on first Wednesday of each month, Youns Hotel 
W. W. Poole, secretary, 40 Central St Boston, Mass 

Providence Association of Mechanical Engineers Monthl 
meeting fourth Wednesday each month J. A. Brooks, secré 
tar) Brown University Providence, R. 1 

New England Foundrymen’'s Association Regular meet 
nz second Wednesday of each month Exchange Club, Bos 
ton, Mass Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 


Engineers’ Society of Western Pennsylvania Monthly 


meeting third Tuesday: section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Venn 
Rochester Society of Technical Draftsmen Monthly meet 


ing, 


last Thursday Secretary, R. H. Barnes, Taylor Inatru 
ment _ 


Companies, Rochester, 
Monthly 
310 New 


Superintendents’ and Foremen’s Club of Cleveland 
meeting third Saturday Philip Frankel, secretary, 
England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, Il Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block 
Chicago, Ill 

Philadelphia Foundrymen's§ Association Meetings first 


Manufacturers’ Club, Philadelphia 
Pier 45 North, Philadelphia, 


Wednesday of each month 
Penn Howard Evans, secretary, 
Penn 
Technical 
Friday of each month 
New York, N. Y 


League of 


America Regular meeting secona 
Oscar 8. T 


Teale, secretary, 35 Broadway, 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
indicated 


One One 

Mar. 10, Month Year 

1916 Ago Ago 

No. 2 Southern foundry, Birmingham. .$15.00 $15.00 $9.50 
No. 2 X Northern foundry, New York. 19.75 19.75 14.25 
No. 2 Northern foundry, Chicago 18.50 18.50 13.00 
Jessemer, Pittsburgh . 21.45 21.45 14.55 
fasic, Pittsburgh ...... 19.20 18.45 13.45 
No. 2 X, Philadelphia is 20.00 20.00 14.25 
No. 2 Valley Te ‘ 18.50 18.25 13.00 
No. 2 Southern, Cincinnati... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania ’ 19.50 19.50 13.50 
Gray forge, Pittsburgh 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger from jobbers’ warehouss 


New York 
One One 
Mar. 10, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base 2.95 2.60 1.85 3.00 2.90 
Steel T's, base : ; ‘ 2.95 2.65 1.90 3.00 2.90 
Machinery steel (bessemer) 2.95 2.60 1.80 3.00 2.90 


Steel Sheets—The following are the prices in cents per 
pound from jobber’s warehouse 


New York = 





One One 

Mar. 10, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No 28 black 3.50 3.50 2.60 2.95 3.10 
No. 26 black 3.40 3.40 2.50 2.85 3.00 
Nos. 22 and 24 black 3.35 3.35 2.45 2.80 2.95 
Nos. 18 and 20 black 3.30 3.30 2.40 2.75 2.90 
No. 16 blue annealed 3.75 3.45 2.30 2.75 3.30 
No. 14 blue annealed 3.70 3.35 2.25 3.35 3.20 
No. 12 blue annealed 3.65 3.30 2.20 3.30 3.15 
No. 28 galvanized ».65 5.50 1.00 5.25 5.25 
No. 26 galvanized 5.35 ».20 3.75 4.95 $1.95 
No. 24 galvanized 5.20 5.05 3.55 $80 $80 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 


Black— Galvanized— 
Mar. 10, One Mar. 10, One 
1916 Yr. Ago 1916 Yr. Ago 
“4 to 2-in. steel butt welded 74° 81% 57M % 72% % 
2h to 6-in. steel lap welded. 73° 80° 56 1% ¢ 72% ¢ 
Diameter, In 
. » 99 9 20 5.35 3.50 
l 4.42 3.40 7.91 5.20 
1% » 98 1.60 10.70 7.00 
1! 7.15 5.50 12.79 8.40 
2 : aa 9.62 7.40 17.21 11.15 
a. een sé send ‘ : 15.80 12.20 25.45 18.60 
3 a ; 20.65 16.10 35.57 24.20 
i Ace ees . , 29.43 22.90 HO.87 34.50 
? 39.96 29.60 68.82 40.70 
x  pwtbistaibicecatadeueeewee 52.84 38.40 91.08 52.80 


Bar tron—Prices are as follows in cents per pound at 
the places named: 





Mar. 10, One Month 
1916 Ago 
Pittsburgh, mill ; . ‘ . 2.40 2.15 
Rs, Sree (baba veeradeteased 2.60 2.25 
Warehouse, New York ‘ 2.90 
2.25 @2.50 


Warehouse, Cleveland : 2.25@ 
Warehouse, Chicago : 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized orders the following quotations hold 


New York .... ‘ , faba ‘ ; ‘ : List price 
Cleveland ...... te Pew ehek he eae por ee ee eee ae ee 


Ce ee at a ds ee db he kbe ees List price 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named 


New York . rer TTT ae , Ren eedben dan $4.50 
Cleveland ...... Tryrr. , iin ene aed © 4.80 
SS Se ee ae, Se a ee ee ee eae 3.60 


In coils an advance of 50c. is usually charged. 
METALS 


Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York...... 44c Cleveland.... 50c. Chicago.... 44%c. 


Copper Bars from warehouse sell as follows per pound: 


New York - 39.5¢ Chicago ...-. --- 37.265¢e. 
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Supplies 





Miscellaneous Metals—The present New York quotations in 
cents per pound, with a comparison of a month and year ago, 
are as follows 








One One 
Mar. 10, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.25 27.00 14.87 te 
Tin : : 55.00 41.25 45.00 
Lead rer . eens 6.75 6.25 3.95 
EL Ce Ee pa ; 19.50 19.50 11.50 
ST. LOUIS 
OS” eer ree ee ee eee : 6.75 6.10 
USROE . ccnacéeceese re 18.00 19.50 
—— New York — 
One One 
Mar.10, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.00 33.00 19.75 36.00 34.00 
Copper wire (carload 
lots) , 35.00 33.00 16.56 ae eo 36.00 
rods, base 37.00 38.00 16.25 40.00 35.00 
pipe, base 41.00 43.00 19.00 44.00 42.00 
Brass sheets , 37.00 38.00 16.25 40.00 35.00 
Solder % and % (case 
lots ‘ : 31.00 26.00 31.25 31.25 28.00 


Old Metals—The following are the dealers’ purchasing 
prices in cents per pound 
New York— 


One 

Mar.10, Month Cleve- 

1916 Ago land 

Copper, heavy and crucible........... 23.00 21.50 26.00 
Copper, heavy and light............ 22.00 21.00 25.00 
Copper, light and bottoms........ ‘ 19.00 18.00 22.00 
Lead, heavy ; eee eee eee ae 5.25 5.00 6.00 
Lead, tea . (hidehias 1.75 4.50 ' 
Brass, heavy 14.00 13.50 21.00 
grass, light ; 12.00 11.00 re 
No. 1 yellow rod brass turnings 14.00 13.00 13.00 
Zinc . : . 14.00 12.50 17.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over 





10,000 6,000 2,000 Less Than 
Lb Lb Lb 500 Lb 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In and Over and Over and Over and Over and Over 
Rounds—Squares 
to 41.50 32.00 32.50 33.00 36.00 
% to } $1.25 31.75 32.25 32.75 35.75 
% to 1% 31.00 31.50 32.00 32.50 35.5 
l to 2% 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y, , 32.50 33.00 33.50 36.00 37.00 
Squares 
2 ; 32.50 33.00 33.50 $6.00 37.00 
Rounds 
3% to 3 ‘ 32.25 32.75 33.25 35.75 36.75 
Squares 
3 to 3 32.25 32.75 33.25 35.78 36.75 
Rounds—Squares 
to 4 00 33.50 36.00 36.50 37.50 
h to 6 00 36.50 37.00 34.50 88.50 
7 ‘ 0 37.00 37.50 38.00 39.00 
Flats 32.50 33.00 $3.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick 

Hexagon bars 2c. per lb. over corresponding size of round 
rods 

For cutting to any specified length not shorter than 1 ft. 
add le. per Ib 

The scrap allowance is 18c. per Ib. delivered at works. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places indicated 


New York Cleveland Chicago 
55 @60 57.00 55@60 


Best grade 
22.50 25@30 


Commercial 





SHOP ACCESSORIES 


Nuts—From warehouses at the places named, the following 
amount is deducted from list price: 


New York Cleveland Chicago 


Hot pressed square..... — $3.00 $3.70 $4.00 
Hot pressed hexagon ... 3.20 3.80 4.20 
Cold punched square.......... 3.00 3.50 4.00 
Cold punched hexagon... ' 3.75 4.25 5.25 


Semifinished nuts sell at the following discount from list 
a fa ~- 10% Clevotame «..cccccc 70 and 10% 


Tap Bolts—The discount from list at warehouses is as 
follows 
New York se 20% Cleveland oe 30° 
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Making Wire Automobile Wheels 
with Demountable Rims 


By Ernan VIALL 





SYNOPSIS—The wire automobile wheels de- 
scribed in this article are of a special type and 
differ considerably from others of the same class, 
The process of making these wheels is described 
from start to finish, though only major operations 


are illustrated. 





One big difficulty in the way of using wire-spoked 
wheels has been the tendency of the spokes to crystallize 
and break after a certain amount of use. Those who have 
even ridden a bicycle for any length of time will recall 
the spokes that had to be replaced occasionally, even 
though no accident was the cause. Another difficulty 
where wire wheels have been used on automobiles has 
been the collecting of dirt and mud on the inside of the 
rim, caused by the wide, flat rim and the size and position 
of the spokes and nipples. Of course, this collecting of 
mud is true to some extent 
wheels, but to a far less extent on account of the “ridge 
the rim in which the spokes are set, which is 
comparatively narrow and affords less lodging surface. 
rims have been common for use with 
wooden wheels, but with it has been the 
veneral practice to carry an extra wheel instead, or else 
depend on changing tires as punctures developed. With 
tne type of wire wheel described in this article the 
tendency of the spokes to crystallize has been minimized. 
The inside of the rim closely resembles that of a wooden 
wheel, with consequent lessened dirt lodgment, and the 
rim is demountable and interchangeable, making it un- 
necessary to buy and carry an entire extra wheel for quick 


with the wooden-spoke dd 


> 


on 


Demountable 
wire wheels 


repairs on the road. 

This type of wheel is made by the Spranger Rim and 
Wheel Co., Detroit, Mich., and a glance at Fig. 1 will 
show the close resemblance of the rim section to that of 
a wooden wheel. The rim consists of two principal parts: 
One is the channel in which the spokes are held; and the 














FIG, 2. ELECTRIC BUTT WELDING CHANNELS 





the rim proper, which holds the tire. It is 
this double construction that gives practical freedom from 


The channel is heavy and tightly laced 


other is 


spoke troubles. 
to the hub by the spokes. 
the method of lacing are such that the springy, vibratory 
movement of the spokes while the wheel is running under 


The shape of the channel and 


stress is largely eliminated. This is also greatly assisted 


hy the fact that the rim itself takes up most of the tire 

















WHEELS WITH 


RIMS 


WIRE AUTOMOBILE 
DEMOUNTABLE 


FIG. 1. 


movement, which owing to the method of attaching, does 
not affect the channel to any extent. 

At present the rims are not made by this company, but 
are purchased already shaped and we lded from one of the 
They ized and other- 


The channels are made from the 


big steel companies. have to be s 
wise finished, however. 
straight stock, which is first cut to length, shaped in 
The 
pe of butt welder shown in Fig. 
the F. L. Jacobs Co., 


regular circle rolls and the ends fitted and welded. 
welding is done in the U 


2. This machine was made by 








ROUNDING MACHINE 


FIG. 3. STRETCHING AND 





AMERICAN MACHINIST 


Vol. 44, No. 12 








FIG. 4. A CLOSER VIEW OF THE FIG 
STRETCHING HEAD 

Detroit. The two work-clamping jaws are operated by 
means of the levers A, which act eccentrically on the tops 
of the jaw bars. On being released the jaws are raised 
by means of weights B on the rear ends of the bars. 
Ample adjusting arrangements are provided for various 
sizes of work. 

The right-hand movable slide is operated by means of a 
hydraulic cylinder with a quick-return release, which is 





TRUING T 
IN A LATHE 














HE CHANNEL EDGES _ FIG. 6. SPOKE-HOLE DIE AND 
CHANNEL 

Neither the rims as received nor the welded channels 
are either round or of exact size, so they must be worked 
in a special stretching machine to remedy their faults. 
The stretching machine used, shown in Fig. 3, is made 
by the Charles Grotnes Machine Works, Chicago. It is 
a back-geared powerful machine, and the rim and channels 
are both sized on it. They are placed over the expanding 
head A, the jaws of which work out and in. As the 





if 























FIG. 7. DETAILS OF SPOKE- FIG. 8. PUNCH AND INDEXING 
HOLE DIE FOR LUG SPACES 
operated by the lever C. This arrangement makes it easy 
for the operator to force the channel ends together as 
much as needed. A scale D and a pointer # on the jaw 
slide show him how much movement to give, to produce 
the right diameter of rim. In the particular example 
shown, standard 2-in. channels are being welded, the time 
taken being about 30 sec. each, at an estimated cost of 


4c. each. This will be recognized as a fine record. 


FIXTURE FIG. 9. DETAILS OF PUNCH AND INDEXING 
FIXTURE 
jaws move, the operator turns the work so that it is 
kneaded to size and perfectly rounded. The movement of 
the jaws is comparatively slow, and in some cases the work 
has to be stretched so as to increase it 14 in. or more. 
Test gages for different diameters of channels and rims 
are shown at B. A closer view of the expanding head, 
with its reciprocating jaws, is shown in Fig. 4. These 
jaws are operated by crank and toggle movements. 


























v 


FIG. 10. DIE AND FIXTURE FOR LUG FIG. 11. RIMS WITH 
WITHOUT LUGS 


RIVET HOLES LN_ RIM 


AND FIG. 12. HUB SPOKE HOLE 
DRILLING FIXTURES 
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After being sized and made perfectly round in the 
stretching machine, the channels are chucked on a special 
faceplate, as shown in Fig. 5, and the outside edges of the 
channel are trued and rounded, which makes the channels 
true, outside and in. 
The holes for the spoke nipples are punched in the 


channels in a horn press, with an ordinary punch and 


the die shown in Fig. 6. This same die is shown more 
in detail in Fig. 7. 
under the stripping guides A and against the pins B. 
The holes are punched through at C. The 
This pin is spring-backed, 


The channel to be punched is placed 


spacing 1s 
done by means of the pin D. 
so that it is pressed down while the first hole is punched. 
The punched hole is then moved along until the pin will 
enter it, which gives the correct distance for the next 
Slight adjustment for this spacing pin 
slotted An 


is used to get the exact distance needed, 


hole, and so On. 
is provided by mounting it in a carrie 
adjusting screw 
It will be seen from the punched channel at F that the 
holes are staggered. This result is obtained by punching 
of holes that then the 


channel around and punching the other row. 


one row are in line and turning 


AN InNpeExING PuNci FIXTURI 


for the rim lugs 
to enter are punched out in the indexing fixture, shown 
in Fig. 8. 
C’. Six places are punched ¢ 


Places in the sides of the channels 
The places punched out are shown at A, B and 
it of This 
removed, is shown in Fig. 9. 
As the places are punched from inside the channel proper, 
the punch A is an 
block B. A bumper is carried in the press ram, which 
hits the C and 
the ram rises, the hinged block and punch are 


each channel. 


fixture, with the channel 


one carried in a hinged 


extension 


piece forces the punch downward. As 
forced 
An arm is provided on the fixture 


for each place to be punched. 


upward by a spring. 
The channel is placed over 
these arms and is located so that the punched places will 
be in correct relation to the valve and spoke 
means of pins D and &£, 
previously punched, Stripper hooks F’ prevent the channel] 


holes, by 


which enter the spoke holes 


from being carried upward by the punch. 

The work is indexed for the SIX positions by means of 
the latch at G and bushed holes // in the different arms. 
The entire indexing mechanism and channel holder are 
this 
lever the fixture is run back from the punch for the 
the When in 


position, the slide is locked by a late h device. 


carried on a slide operated by lever J. By using 


insertion or removal of work. working 

There are six lugs placed on the inside of each rim. 
They are held to the rim by six rivets each. The rivet 
holes in the rims are punched out in a horn press, using 
Fig. 10. 


The valve hole is previously punched in the rim, 


the fixture shown in 
at A. 
and this hole is used as a locating point for the placing 


A sper ial clamp B Is slipped over the 


The die proper is shnoWT 


of the rivet holes. 
rim, and a pin is pushed down through a hole in it into 
the valve hole in the rim. The setscrew is then tightened, 
the pin removed and the rim placed over the die frame. 
There are six pins C in the frame, and a notch in the 
rim clamp fits over these pins in turn, as the rim is 
moved around to the different punching positions. 

A rim with a set of lugs in place is shown at A, Fig. 11. 
One without the lugs is shown at B, and a lug 
rivets in place is shown at C. The lugs are riveted to 
the rim in a multiblow riveting machine. 


with 
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drilled in the type of 
One of the hubs is shown at A. 


Spoke holes in the hubs are 
fixture shown in Fig. 12. 
This is placed over the ceentel pin B al dl held ih place n\ 


] 


washers and a nut. “The drill bushing is shown at ¢ 

As a hole is drilled, the work is indexed for the next by 
means of the spring-pin D and the spotted disk &. As 
the holes are staggered, the fixture is provided with a 


rk and the indexing 
Different 


hubs and 


shift pin at F, by which both the we 


disk are shifted over Tol the SCCO! d ne of holes. 


used for the various sizes of also 


fixtures ar 


for Oppos te ends of the same hub. 


Photostatic Reproduction 


By SAMUEL Crane WILLIAMS 


The reproduction of blueprints, pen and pencil sketches, 


maps, excerpts from books, contracts and specification 


was more or less difficult up to a year or two ago, but witl 
commercial camera 
for the 

Although 


Government ane 


the introduction oO} the pln tostat. or 


the process has becon C ¢ xceed | | Cusy\ ia, kind 


of Work act ym plished, Col aratively cheap. 


vet in its infaney, its adoption by the 
users of th 
that the 


h the blueprint can- 


by industrial corporations that are also large 


blueprinting process has led the author to believe 
field of its 


Consequently, thi 


photostat has a own whi « 
not 


der ived 


cost cata viven herewith. 
that 


this process, 


, 
touch. 


from the experience of a concern makes 


} 


an average of 190 to 200 copies per day by 


may be of interest. 

Before going into the cost of production, a word as to 
the method of making copies might be of general interest. 
The photostat works similarly to an enlarging camera. 
The object To he copied (¢ nlarged ol reduced ) is placed 


upon a horizontal board with a glass top. Two mercury- 


ii 
vapor tubes parallel to the length of the board and on 


each side illuminate the object strongly. The rays from 
these lamps are reflected from the object through a right- 
angle prism and photographic lens, the image striking a 
sheet of After 


Paipelr ls 


sensit ed having been prope rly 
the roll 


dropped automatically into a tray of ce velop hy solution. 


paper. 


exposed, this sheet of cut trom and 


s tray and placed in a fixing bath 


then 


It is next drawn out of th 
of hypo. If the print 
for 15 or 20 min. and hung up to dry; or if 


satistactory, if Is washed 
Thee ded 


urgently, it may be dried between blotters and then ironed 


out with an electric iron. 

The finished photograph will have its blacks and 
whites reversed: that is, it will be a negative the same 
as a film or plate. If it is desired to have the blacks and 
whites the same as in the original, a copy of this nega 
tive—a positive—must be mace If several copies of the 
same original are to be made, it is more economical to 
make one negative and the rest positives, as the negatives 
require more deve lope r, owing to the greater amount ol 


} 


chemica If tie object to be photographed 


closed olf and 


ls to be removed. 
le ns nay he 
sheet If the 


at one time, it 


s small enough, half the 
the 


large to go on th 


oly 


taken on a halt object is too 


] 


] 
poard 


lage 
} 

taken 1n 

Thi 
lis 


skillful 


nia he 


secTions and the Sections pasted tour ther why I dry. 


pasting and matching take considerable time, a 


bov being able to trim and match a four-section sheet, 
requiring three matches, in about 15 min. 


A large 


drawings, and the reproduction of specifications, We get 


amount of our work is two-section work on 
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three sheets of these, slightly reduced, upon a full-sized 
sheet 18x13 in. With a first-class operator and two 
expert boy trimmers we are able at maximum capacity 
to turn out 350 full-sized sheets in an 8-hr. day, but 
this rate cannot be kept up. A good average output from 
this size of machine would be about 300 full-sized sheets 
a day and could be kept up indefinitely. 


PreparinGe Cost Data 


In preparing these cost data the subject was attacked 
from two different angles—as a business investment, pure 
and simple, requiring the soliciting of work, and also 
as an adjunct to another business, in which case the work 
is unsolicited. The first condition does not interest the 
average user and will not be considered here. 

In either case the total cost per sheet multiplied by the 
number of sheets in a given period is equal to the total 


overhead charges for the same period plus the cost per 
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PHOTOSTATIC REPRODUCTION 


COST OF 


sheet for chemicals and paper multiplied by the number of 


sheets. Thus if we let 
y Total cost per sheet: 
a Average number of sheets per day for a month’s 
work : 
a Cost per sheet for chemicals and paper ; 
K Overhead charges per day ; 
then 


ry A + ar. 
In this equation 2 and y are variables, while a and K are 
constants, the value of the former depending upon the 
cost of chemical and paper, and the value of the latter 
depending upon the size of the machine used and the 
number of operators. 
In arriving at a value for a the following notation is 
used, with the costs in cents: 
Let 
)b = Cost of paper per sheet ; 
c Cost of chemicals per sheet ; 
d= Cost of sodium carbonate per pound; 
e = Cost of sodium sulphite per pound ; 
f Cost of hypo per pound ; 


q Cost of citric acid per pound ; 
h Cost of powdered alum per pound ; 
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i = Cost of hydroquinone per pound; 
j = Cost of photol per pound ; 
i; = Cost of potassium bromide per pound. 

By test we have found that 6 per cent. of every roll of 
paper is thrown out for wrong exposure, weak chemicals, 
joints in the roll, ete., so that in figuring the cost of 
paper per sheet this loss is taken into account. Although 
each finished sheet is 18 in. long, there is 1 in. of paper 
that is unexposed each time, so that we consider the actual 
length of each sheet as 19 in. The length of each roll 
is 550 ft., and the cost per sheet works down to 

; (cost per roll) X 19 X 100 
in 350 X 12 X 94 
The figure 94 per cent. should be determined by experi- 
ment in any case, as an inexperienced operator can waste 
a great deal of paper. With paper costing $16.50 per 
roll the price per sheet, using this formula, would be 
1,650 * 19 & 100 


b ~ = 
350 < 12 X 94 


‘ De. 


On the same test that determined the amount of paper 
wasted per roll we found that six mixings of developer 
and fixing bath were necessary per roll of paper. This 
is equivalent to 35 full-sized sheets for each mixing of 
developer and fixing bath. The formula which we use in 
making up these chemical solutions gives us the following: 

Y6d + 80e + 256f + 8g + 8h + 160 + 2+ k 


cw — 3 
256 XK 35 


The prices of chemicals have increased considerably 
since the war, owing to the fact that the most important 
ones are produced in Germany only and hence are very 
hard to obtain. The huge demand occasioned by the 
rapid growth of the motion-picture industry has also 
caused the price to go up. At the time of preparation of 
this article the various chemicals are selling at as high 
a rate as they will probably reach, because manufacturers 
in this country are beginning to produce them. The 
prices paid in New York in December, 1915, were as 


follows: 


Price 
Chemical per Lb 
GE ER ee ee a a $0.08 
Sodium sulphite, e ; aiid ie Spee ede bees 6a eee eee 10 
liypo, f sae ; Terrrrrr rrr te verre Trot 025 
Citric acid, g oes ac : ; i ‘ ae 75 
Powdered alum, h ; , oe ee eo . , aoe 10 
Hydroquinone, i ams 7.75 
Photol, j sheen ea cee 6 eee oe bh ONe ee ee oe «eee em 18.00 
Potassium bromide, k 5.00 
Substituting these prices in cents in our formula, we 
vet c = 2.16¢. 
With a value of D ?.95c. and ¢ = 2.16c., a would 
equal 7.95 2.16 10.11le. In plotting the curves, 
a is given for 8, 9, 10, 11, 12, 13 and 14e., which will 


take care of all likely fluctuations in price of paper and 
chemicals. 

If we assume that there are 300 working days a 
year, the value of K can be taken as 900 and can be 
reduced to 800 when the average output is less than 100 
sheets per day, as then the services of the boy can be 
dispensed with. 

A graphical representation of these costs is given. 
During the month of December our outfit made an 
average of 190 sheets per day, with chemicals and paper 
costing 10.1le. per sheet, which from the curve gives a 
total cost of 15c. per sheet. 
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Carbonizing Small-Shop Steels 


By Joun H. 


VAN 





SYNOPSIS 


casehardening. 


Carbonizing is the fu st 

Unless this part of thie 
done with a knowle dge of the pring iple s involved. 
the final result will be This 


qives an explanation of the action of carbonizing 


step ti 
work ts 


uncertain. article 


j 


processes as applied to both low- and h igh-car on 


ste¢ Be 





Out in the woods of North Carolina, ten miles from the 


nearest populated point, a gang of men were converting 


pine trees into rough lumber. For this purpose they used 
axes and a portable sawmill outfit run by a side-crank 
engine such as is commonly found in these migrating 
lumber camps. One day the boiler, which was rather 
inclined to bad attacks or spasms, delivered an unusually 
large gob of water through its discharge pipe to the 
long-suffering engine cylinder just at the time that the 
saw was biting its way through a pugnacious pine knot. 
The combination of circumstances was too much for the 
crosshead pin of the engine. 

“I don’t see what made the darn thing break,” 
the lanky North Carolinian who acted not only as 
Indeed the 
fracture, to one who was not experienced in such matters, 
Still, it was evident that 


something must have been wrong with the pin, for by all 


said 


hoss 


of the outfit, but also as master me hanic. 
would appear to be a good one. 


expectations the cylinder head should have gone before 
this part of the apparatus gave away. 

To get at the real reason for this mishap, which meant 
the loss of many dollars and a shutdown of many days 
to this lumber camp, let us go back to the factory in which 
this crosshead pin was made and see how the work was 
If the lanky lumber-camp boss could go 
with us and also see what caused the accident, I am sur 
that he would be more particular in the future 
an engine and possibly willing to pay enough to avoid 
the junk that is frequently offered. 

In the shop that built this engine the aim was not 
so much to give service as it was, to put it crudely, to 


done. along 


n buving 


tind suckers. 
lowest possible cost, sell it at a price that would be an 


The idea was to produce an engine at th 


inducement much greater than quality and not worry 
too much about what happened to it after it was in use. 
One of the safeguards of this policy was the knowledge 
of many ways by which a skillful correspondent can make 
defects of construction appear as errors In operation, 

To make the descriptive matter as Imposing as pOr ble, 
hbabbitt 


bearings and casehardened pins were described at length, 


such items as charcoal-iron castings, hammered 
although as a matter of actual fact the nearest that any 
charcoal got to the iron was in the fire used in drying 
the skin of the mold, and the only hammering that the 
bearings received was that due to the pounding of the 
rod after the engine was in service. As for the case- 
hardened pins, the blacksmith took them under his wing 
after they were fully machined, heated them up in his 
forge, sprinkled a little cyanide of potassium over their 
surfaces, turned them around in the fire once or twice, 
to get the same effect as is obtained by basting chickens, 
and then plunged them into a cold brine solution. This 


DEVENTER 


procedure did make the outer skins of thes pins very 


hard, but it left the inner core extremely coarse-grained 
and weak. The pin could not be touched with a file and 
but 


been wise on the 


might appear to be a very long-wearing product, 


was brittle and weak. If it had really 
. this firm could 
the cost of 


getting a high-grade result 


subject of carbonizing and casehardening 
this 
earbonizing the crosshead pin 


have avoided feature und also reduced 


for less money. 


Casehardening divides itself into two parts—carbon 
izing and quenching. A great many people think that 
the quenching must be done at the same heat as that 
at which the piece is carbonized. This idea is entirely 


wrong, and these two processes can be regarded as separate 


this article | 


lact, in 


operations; i will stick to the 
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FIGS. 1 TO 4 CARBONIZING BOXES AND DETAILS 
ILLUSTRATING THEIR USI 
carbonizing part o ta losely as possible and save thre 
quenching ior anothe Livve 
There are four dilk Cl reas lor ( i enil ana 
they must be considered in cor on with the way ol 


doing it. 


The 


resist 


first is to secure a hard surface 
shock. Again, a 


nay be casehardened LO! th purpose ol sccuring stifline SS, 


hardness to wear without pie 


thus reducing the likelihood of th stretching o light 
sections while at the same time allowimg the use of cheap 
ia hinery-steel stock. <A third purpose is to se ure colors 
mn certain classes of work. The fourth, which is possibly 


shops. 


is that of 
low-carbon steels, but also 


the least understood in most securing a 
hard cutting edge, not only on 
mn tool steels. 

These different the 


selection of the carbonizing material in which the articles 
] 


purposes are secured by proper 


are packed and of the bath in which they are quench 
The 
surrounded by 
These 
hoxes and their contents are next heated through. beyond 
the critical point of the steel (see 147) 


and are allowed to soak at this temperature for a length 


The general practice of carbonizing is as follows: 


articles are placed in cast-iron boxes 


materials that will give up carbon when heated. 


involved page 
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Ol time depending on the depth of case wished. A 
convenient box for this purpose is shown in Fig. 1. 

There are certain precautions to be taken in packing 
a box of this kind. In the tug-of-war to absorb whatever 
free carbon is released by the heated carbonizing material, 
cast iron has a much stronger pull than has steel. As 
a result, if the pieces are placed too near the cast-iron 
walls of the containing box, these wal!s will get the benefit 
of the carbon to the detriment of the pieces. Fig. 2 
shows a cross-section through a casehardening box and 
cives the minimum clearances for the articles with rela- 
tion to each other and to the walls and bottom of the box. 

The casehardening box must not be too large, especially 
for light work that is run on a short heat. The reason 
for this is shown in the diagram in Fig. 3. When a box 
of this kind is put into a furnace, it heats from the outside 
ioward the center, taking from one-half hour to an hour 
and a half to heat through uniformly, depending upon the 
liveliness of the fire. If the contents of such a box are 
dumped after a short heat, the pieces on the outside rows 
will have been at the carbonizing heat much longer than 
those nearer the center of the box, the result being a 
much greater gain in carbon in these outer pieces, as 
illustrated by the sectional shading in Fig. 3, 

The temperature to be used for carbonizing depends 
on the amount of carbon already in the steel to be treated. 
This temperature must be above the critical point of the 
steel ; and if you know its carbon contents, you can obtain 
this point from the table on page 447. Low-carbon 
machinery steel containing from 15 to 20 points carbon 
is commonly used for this purpose, and such steels must 
be heated to between 1,650 and 1,750 deg. F. The more 
carbon that there is in the steel to start with the slower 
it will be in taking on additional carbon and the lower 
is the temperature required. In ordinary casehardening, 
the outer surface of steel has its carbon increased from 
15 or 20 points to 80 or 85 points. Tool steels may be 
carbonized as high as 250 points, but this amount is a 
maximum and is seldom, if ever, required. 

The materials used for carbonizing are many. Among 
the most common are wood and hone charcoal, ground 


or crushed bone, charred leather, horns and hoofs. There 
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FIGS. 5 TO 9. LOCAL CARBONIZING BY THE USE 
OF VARIOUS METHODS 


are also combined preparations, one of the best of which 
is a mixture of barium carbonate, 40 per cent., and 
charcoal, 60 per cent. This mixture gives a rate of 
penetration which is from 10 to 20 per cent. faster than 
that of charcoal, bone or leather. Fig. 10 shows the 
penetration of ‘this mixture on ordinary low-carbon 


machinery-steel stock over a range of 2 to 12 hr. 
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Each of these different packing materials has a different 
effect upon the work in which it is heated. Charcoal by 
itself will give a rather light case. Mixed with raw bone 
it will carbonize more rapidly, and still more so if mixed 
with burnt bone. Raw bone and burnt bone, as may be 
inferred, are both quicker carbonizers than charcoal, but 
raw bone must never be used where the breakage of 





FIG. 10. ORDINARY CASE PENETRATION IN LOW-CARBON 
STEEL FOR VARIOUS HEATS 


hardened edges is to be avoided, as it contains phosphorus 
and tends to make the piece brittle. Charred leather 
mixed with charcoal is a still faster material, and horns 
and hoofs exceed even this in speed ; but these two com- 
pounds are restricted by their cost to use with high-grade 
articles, usually of tool or high-carbon steel, that are to 
be hardened locally—that is, “pack-hardened.” Cyanide 
of potassium and prussiate of potash are also included 
in the list of carbonizing materials; but outside of carbon- 
izing by dipping into melted baths of these materials, 
which I will describe later, their use is largely confined 
to local hardening of small surfaces, such as holes in 
dies and the like. 

One of the advantages of hardening by carbonizing 
is the fact that you can arrange to leave part of the 
work soft and thus retain the toughness and strength of 
the original material. Figs. 5 to 9 show ways of doing 
this. The inside of the cup in Fig. 5 is locally hardened, 
as illustrated in Fig. 6, “spent” or used bone being packed 
around the surfaces that are to be left soft, while cyanide 
of potassium is put around those which are desired hard. 
The threads of the nut in Fig. 7 are kept soft by carbon- 
izing the nut while upon a stud. The profile gage, 
rig. 8, is made of high-carbon steel and is hardened on 
the inside by packing with charred leather, but kept 
soft on the outside by surrounding it with fireclay. The 
rivet stud shown in Fig. 9 is carbonized while of its full 
diameter and then turned down to the size of the rivet 
end, thus cutting away the carbonized surface. Pieces 
of this kind are of course not quenched and hardened 
in the carbonizing heat, but are left in the box to cool, 
just as in box annealing, being reheated and quenched 
as a second operation. In fact, this is a good scheme to 
use for the majority of carbonizing work of small and 
moderate size. Sometimes it is wished to harden a thin 
piece of sheet steel halfway through, retaining the soft 
portion as a backing for strength. Material is on the 
market with which one side of the steel can be treated; 
or copper-plating one side of it will answer the same pur- 
pose and prevent that side becoming carbonized. 
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Neat Multiple Drill lead 
By P. Baupus 


A good construction of a multiple drill head is shown 
in the accompanying illustration. The design is of the 
four-spindle type. 

The drill-head body is turned from a bar of 3-in. diame- 
ter cold-rolled steel and carries the jig plate A, which 
is held in line with the four spindles 
by the key B, which permits it to 
slide up and down the central stem of 
the head without getting out of line 
The compression spring which sur- 
rounds the 
shoulder at the top and on the jig 
plate A at the bottom; its function Is 
to return the jig plate to its extreme 


No. 2 Morse Taper 
‘@ 
ee 


central stem bears on a 


WALLAALAAA AL 


. UA, 5 





downward position. A collar on the 
end of the stem prevents the jig plate 


When twist 


“3 


— 
i 


being pushed off the end. 


drills with right hand twist are used 


of | - Zz Hel the spindle of the drill press must be 
os [2 4 reversed. A bar, not shown, projects 
b, i i”) at right angles from the body and pre- 
@= 28 j vents it from turning with the work 
a 7 4 Where the holes are spaced far enough 
“a ¢- . 


from the center it is quite feasible, 
with a powerful drive, to make these 


Ze 
—t 


AWA 






@ 
fé 


heads with a larger number of spin- 
dles. The drill thrust is taken up by 
the ball bearings C. The drills are 
held by the headless setscrew D and 
The thrust of the driver 
This head has been in 


NEAT MULTIPLE 
DRILL HEAD 
driven by a slot in the spindle. 
is taken up by the ball bearing £. 
use for a year and is giving good results. 


Old Universal Hand Shaper 
By C. O. Hype 


ood 
many vears and is now in the shop of the Spranger Rim 
and Wheel Co., Detroit, Mich. 
on it to indicate the maker, but the simple ingenuity 
There is practically 
no position or angle of stroke that cannot be obtained 
with it. 
stamps. 


The hand shaper shown has been in use for a 
There is no nameplate 
of the design is worthy of comment. 
Originally it was used in the making of steel 


The basis of the various position adjustments is a 


series ol round artis. The ran carriage 1s pla ed ona 


crossrail that is supported by a round arm B, set into a 


circular clamp in the end of the arm C. The clamping 


bolt is at the back and cannot be seen from the front, 
though its position will be readily understood. The arm 
C runs through a clamp in the end of the arm PD and is 
locked by means of the bolt £. The arm PD run 


through a clamp on the back of the machine and is 
locked by the bolt F. 

The brace G 
the various positions, except when it is swung around on 
the arm B. 
and may be swung around in a circle and locked in the 
different positions by the bolt 17. The clapper block and 
vertical tool slide are carried on the end of a 
I, which may be adjusted similarly to the other arms. 


can be used to support the crossra‘l in 


The vise, too, is carried on a round support 


round arm 
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The J and a 
side of the ram slide, the hand-operating lever being 


ram is actuated by a year rack on thi 





shown at A. The crossrail feed is worked by the hand 
K 
- 
\ 
, 
_/4 
: 
AN OLD UNIVERSAL HAND SHAPER 
wheel L, or by the adjustable trip WV 1 operates a 
nutomatth iM | either dire Lion. | Whore hhaect 
s well made and in good condition, « dering its | 
limé 
~ “s nN Ay vel <> 4 7 } " o« 4 . 4 7 
Small Motor-Assembling Sta: 
By V. Kk. Mason 
The bench stand shown ts used in assembling He 
motorcevcle motors and is erv simple and 
The upright brackets are mack cast t t 
remaiLder is of heavy strap iron. Crosspieces hold 
motor 1n place, sO that 1t may be tlited in ¢ ther dir 














SMALL MOTOR-ASSEMBLING STAND 
tion, permitting easy access to all parts. It is held in 
different positions by the holes drilled in the circular 
end piece 1, into which the pin B is tuserted, 
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Drilling and Milling Work for 
Press Details 


By Roserr Mawson 





SYNOPSIS Owing lo the fact that the number 
of these printing presses manufactured is compara- 
lively small, many of the jigs used are designed to 
accommodate a number of different detail parts. 
The jigs are made with pin-headed binding screws 
so that the parts may he quickly placed in and re- 
moved from the tool. 





The two-sheet rotary printing press made by the United 
Printing Machinery Co., Woonsocket, R. L, was_ illus- 
trated and described on page 58. Some of the jigs and 
its manufacture were shown on pages 56, 
In this article four other details 


fixtures used in 


38, 232, 318 and 408. 


_ 

















JIGS AND FIXTURES USED 
FIGS. 2 AND 2-A 

Operation—Drilling holes in jogger-blade support, Fig. 1 
The rough casting is located by the steel plate A, pin B and 
the V-block The block in the cover and pres- 
screw This jig is used 
different B into the 
is utilized as a 
Four No. 


in the cover C. 
D hold the casting 
parts By changing the pin 


sure on securely 
for several 
holes E it 

Holes Machined 


locating surface 
19 drilled and one }} 


-in. drilled. 


The latter hole is tapped with %-in. U.S.S. threads with the 
casting removed in a later operation 
FIGS. 4 AND 4-A 
Operation Drilling and reaming form-roller’ socket 
bracket, Fig. 3. The rough casting is placed in the jig and 


the cover A swung back. A clamp operated by the pin-headed 
locates the part in one direction. The pin-headed 
pushes the casting back against an adjustable screw, 


screw B 
screw C 
thus locating it in the other direction 


Holes Machined—One ‘%-in. spot drilled and reamed, one 
1%j-in. drilled and reamed % in 
FIGS. 5 AND 5-A 
Operation—Milling slot in form-roller socket bracket, Fig 


3. The casting is located on a 2%-in. pin that fits into a reamed 
Screw A hold the piece securely. The 
the miller table that fits into 


strap B 
plug in 


hole and 


fixture is located on a 
the hole ¢ 





IN MANUFACTURING 


used on the same press are taken as the subject, the tools, 
jigs and fixtures used for their machining being described. 

By the application of pin-headed binding screws the 
necessity of using a wrench in the insertion and removal 
of work 1s obviated, while the rapidity with which the 
jigs can be operated is correspondingly increased. 

For locating surfaces V-blocks are used where a circular 
contour obtains on the piece and stop pins are used in the 
case of flat surfaces. 

The production of the jigs and fixture shown, in the 
drilling, milling and reaming operations, has met com- 
mercial requirements and the accuracy of the work indi- 
cates high-grade small-tool construction. The four parts 
representative machine-shop products. 


machined are 











FI6.9 
A PRESS, WITH WORK SHOWN IN POSITION 


Surfaces Machined—Slot and sides, using a 3-in. end mill 


operating at 55 r.p.m. with a feed of 0.02 in. per revolution. 


FIGS. 7 AND 7-A 
Operations—Drilling and reaming holes in distributor and 
rider bracket, Fig. 6. The milled casting is located 
against a V-block and an adjustable screw, being forced 
against them with pin-headed screws. Three straps are then 
tightened onto the piece to hold it securely. The jig is swung 
four legs when drilling. 
%-in. spot drilled and reamed, two 
14-in. spot drilled and reamed, two #§-in. drilled, one ,,-in. 
drilied. The ,,-in. hole is later tapped with %-in. U.S.S 
threads with the piece removed from the jig. 


roller 


over, resting on 
Holes Machined—Three 


FIGS. 9 AND 9-A 
Operations—Drilling and reaming upper detector center 
support, Fig. 8. The casting is made with a tie-bar, as shown 
by the dotted lines. It is located in the jig by a V-block and 
adjustable screws being forced against them with setscrews 
The cover is then dropped over the jig, located by dowels and 
held in place with swinging clamps. 

Holes Machined—One 1“/,-in. drilled and reamed 2 in., one 
‘/a-in. drilled and reamed % in., and two %-in. spot drilled 
and reamed. The other bushings shown in the jig are used 
in machining other details. 
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DETAILS OF JIGS AND FIXTURE USED IN PRESS MANUFACTURE 
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A Recessing Tool 
By E. V. ALLEN 


The Henderson Motorcycle Co., Detroit, Mich., uses 
on its machines a mechanical filter with a brass body that 
has a hole in it that must be bored and recessed, or 
chambered, a short distance from the outside. The holding 
lig and recessing tool are shown in working position in 


Fig. 1. The casting is clamped in the jig, and then the 














FIG. 1. RECESSING TOOL IN A DRILLING MACHINE 




















FIG. 2. THE RECESSING TOOL ALONE 


tool is run down until the adjustable collar stop A is in 
contact with the top of the bushing B. The hooked 
recessing cutter C is fed to the work by lifting the sleeve 
D, which forces the pin FE inward and, through it, the 
end of the cutter outward, 

2, with 
the parts given the same letters. This view will give a good 


The tool is shown out of the machine in Fig. 


idea of the way the tool is made, as everything is shown 
. except the pivoting of the cutter shank, which can easily 
he imagined. 


Cap-Splitting Fixture 


The Caille Perfection Motor Co., Detroit, Mich., makes 
a small portable boat motor for making any common 


rowboat into a motor boat. The number of these motors 
produced is of course not to be compared with the quan- 
tities produced by most.of the automobile factories. For 
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this reason the tools and jigs must be designed with 
a view to interchangeable production without too much 
expenditure. 

The fixture used for splitting connecting-rod caps, here 
shown, is a good example. The connecting-rod is first 
bored and faced, then placed in the fixture with the hole 

















A CAP-SPLITTING FIXTURE 


A over the pin B and with the hole C over the pin D. 
The slotted washer # makes the locking on of the con- 
necting-rod an easy matter. One side of the cap is then 
cut through with a milling saw, the holding cradle being 
held down in position by the lever F. The cradle is next 
swung over on its trunnions and locked down by the 
lever G. This brings the other side of the cap upward, 
where the same saw can be used to split it off the 
connecting-rod. 


A Simple Method of Locating 
Buttons for Tool Work 


By J. H. Bonpreau 


The following method is good for jig and fixture work 
and should be of service in the tool room: 

The buttons A are of tool steel—hardened and ground 
all over. Generally the holes are the body size of the 
pushing which is subsequently used in the jigs or fixture: 
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LOCATING BUTTONS FOR JIG WORK 


With the aid of the strap B the button can be located 
at any desired point and securely held while drilling 
and reaming the hole. 

The buttons are especially handy when the size of the 
hole permits the use of interchangeable bushings for 
drilling and reaming small holes, as it can be done with 
the buttons clamped securely in position. 
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Manufacturing British 18-Pounder 
High-Explosive Shells--VI’ 


sy E. 





SYNO 


the shells are sub jec led toa very rigid eramination, 





the final government inspection 


In it all the gages that have previously been used 


in the examination of the shells are again made 
Besides gaging, the interior of the shell is 
that the 


varnish entirely covers it. 


use of. 


smooth and 


Then 


examined to see 
that the 
painting, packing and shipping. 


surface is 


follow 





Having passed the final inspection the shells are trucked 
to the painting department, which is in a separate build 


Fig. 66, which gives a view of the boxing and shipping 


ing, shown in the illustration, 65, and also, 


in part, 
Located in this same building and shown 
is a bank of cutting-off machines for cutting 
blanks for the 


departments. 
at A, Fig. 65, 
the bar 


stock into machining 


high-explosive shells. room is 


18-pounder 


A. SUVERK ROP 


lead, forms what are that is, 


should the picric acid in the lyddite come in contact with 


called unstable compounds ; 


lead in the paint, the resultant compound, picrate of lead, 
would be subject to spantaneous explosion. 


The actual work of painting is done by boys in the 
following manner: Referring to Fig. 67, a boy takes 


a shell D from the truck 
turntable C of the 


applied with an ordinary flat 


and places it on the 
The 


about 2 in. 


tray 
machine. 
brush # 


which is dipped into the paint and traversed up and down 


painting paint is 


WW ide, 


over the body of the shell, which rotates with the turn- 
table. Care is exercised to keep the paint from getting 
on the copper band and also to keep the film of paint 


thick, as the 
pass through a ring gage. 

As the bovs finish the 

] 


carefully and stand 


from being too painted shells must later 


vy, others take the shells 
bench F 


paintins 


them on their noses on the 





























Storage 
: ; - rs ~ 
also provided here for the shell boxes ' : \ —— —— 
; a ea ' : 
and benches and for other facilities ' ' 
. . , , ' : ' 
for packing and shipping the shells ; 
. . ° i 
when they are finished. A spur line 
: - ‘ ' BOX STORAGE BOXING AND SHIPPING 
of track from the railway enters the : 
building at one end. “g : 
mn . . - ! 
The painting machines are very ; oie 
similar to those used in the shops of . 
the Canadian Allis-Chalmers Co., with = 77 — —_— 7 
ihe exception that they are driven ~ — 7 4 
by friction cones. mounted on shafts 
: i 
instead of being belt driven from small ' Ee 6 : 
individual motors. The arrangement D 6 |] : 
ae ; ag eft oe Uy wa ] 
of the friction-driven painting ma- i—f ai 4 3) 
° . . ae - . | ae : : a | 4 : 
chine is shown in Fig. 67. A single ir ; i ese & 
: Ra ind 1 Aaind | ars 
motor and a system of shafts and ad (Gor ae yi 4 wer ° 
friction cones drive the six painting ] | be dianols 3 ales gaahales ssh 5h | 
machines in this department. At A is at : ies =] 
a shaft that is driven from a small k x | 
motor. At B are the friction cones, FIG. 65. NORTH END OF PAINTING AND SHIPPING DEPARTMENT 
and at (. on the end of the vertical 
shaft from the friction cones B, is the painting machine, (shown at DP, Fig. 65). When in this position, shown 


A small vertical flange is provided on the 
upper turntable, to shell 
prevent it from being thrown off. The priming coat is 


or turntable. 


surface of the retain the and 


white and is made up from the following ingredients 
in the proportions given : 

Dry zine oxide, free from lead, 9%4 Ib.; boiled linseed 
oil, free from lead, 114 pints; terebene, free from lead, 


11, pints; spirits of turpentine, 11% pints. It is of the 
utmost importance that the ingredients employed in the 
manufacture of paints for high-explosives shells be entirely 
lead. The reason for this 
series of articles on the 4.5 high-explosive shell; but as 


free from Was given in the 


accessible, it is as well 

Lyddite, 
the explosives into the 
Pic ric 


that series not be readily 
to reiterate the explanation here, 
shells are leaded, 
manufacture of which picric acid enters. 


combination with certain other elements, one of 


may 


with which 


Is one of 


the Sse 
acid in 
which is 


installments 45, 145, 221 


1916, 


appeared on pages 1, 
Hill Publishing Co. 


*Previous 
and 353. Copyright, 


bottom of the she | base 
coat. Again thi 
of the paint as possible, 


/7, in the hot cupboard, 


at G, Fig. 67, the 
with the 
lifted, so 


and stood nose 


is painted 


priming shells are carefully 


as to remove as little 


down, as shown at 


The position of this cupboard is shown at #, Fig. 65. 
It is of wood, and at the bottom is a steam heating coll. 
Above this are several sheet-steel shelves perforated «0 
that the heat from the coil at the bottom can circulate 
freely through the whole cupboard. Each compartment 
will accommodate an entire series. The shells are stood 


as they will go without touching. 


dry, 


n the cupboard as close 
They 


conditions 


which under normal 
The 
so that the 
the shells direct 


remain there till they are 


takes about an hour. cupboards are 


nrovided with doors on hoth sides. bovs who 


put on the second coat of paint can take 


from their own side. 


The finish-painting department F, Fig. 65 shown also 


in Fig. 68, where the second coat is applied, laid out 


in exactly the same manner and has the same equipment 
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FIG. 66 


for the first coat. 
The paint used for the second coat on the 18-pounder 
high-explosive shell is yellow. It consists of dry Oxford 
ve llow stone ocher, sl, lb. : boiled linseed oil, free from 
lead, 114 pints; terebene, free from lead, 21% pints; 
It is applied in exactly 


as the one shown at C, Figs. 65 and 67, 


spirits of surpentine, 1! pints. 
the same way as the first coat, with this exception: The 
first-coated shells are taken by a boy, who places them 
on the turntable of the painting machine, as shown at A, 
Fig. Ile then takes the gage B, which is made of 
steel: and hooking the end C over the top of the shell, 


6d. 


he seribes two parallel lines an inch apart around the 
body of the shell, as shown at D. These lines are made 
which go through holes in the long 


After the yellow paint has been 


hy two pencils £, 
member of the gage B, 
applied to the parts of the shell above and below the lines 
D, a band of green paint is applied between them. This 
green band of paint signifies that this is the 18-pounder 
high-explosive shell and not the 18-pounder shrapnel. 
At F in Fig. 68 is shown a finished shell painted 
yellow, with the distinguishing green band G@ about the 
length. At JI shown a number of 


center of its are 


fnished-painted shells and at J the drying cupboard into 
The bases of the 


which they will subsequent) vO, shells 























OPERATION 38: PAINTING THE PRIMING COAT 
Machines Used—Motor-driven turntables A 
Tools and Acces Benches and dryin:s 

paint brush B; paint pot of white paint C 
Gages—None 


sories cupboards; flat 


l’roduction—Six boys, 15 series (2,750 shells) in 10 hr. 
Figs. 


References—See 65 and 67. 


BOXING AND SHIPPING DE?ARTMENT 





MACILLNIST 





FOR HIGH-EXPLOSIVE SHELLS 


are also painted with the second coat, which is applied 


] 


) exactly the same manner as was the priming coat to 
this part of the shells. 

Six boys on first-coat painting will average 15 series 
in 10 hr.—that is, 2,750 shells in 10 hr., or approximately 
{6 shells per boy per hour. A record run was made by 
the 6 boys, and they succeeded in painting 247 shells 
(approximately a series) in 10 min., which would be 
equal to 247 shells per boy per hour, 

On the second-coat painting, owing to the extra work 
necessary because of the green band, 8 boys are employed, 
and on this work the 
the 6 on the priming coat—15 series in 10 hr. 


8 boys will average the same as 
A record 
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BAND 


OPERATION 39: FINISHING COAT AND GREEN 


The same as in operation 38. 

and Accessories—The same as in operation 38, 
the paint for the body is yellow and for the 
green A narrow brush is used for the" band. 

Gages—Gage A for position of the green band; ring gage B 
over painted body. 

Production—BKight boys, 15 series (2,750 shells) in 10 hr. 

References—See Figs. 65, 68 and 69 


Machines Used 
pay except 
band 


oois 


that 
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FIG. 67. PAINTING DEPARTMENT 


run was also made by the 8 boys on the second coat: 
they painted a series in 17 min., or about 105 shells per 
hour per boy. The drawing, Fig. 69, shows the official 
location of the green band on the shell body. 

After the second coat is thoroughly dry, the shells are 
taken to the bench, A, Fig. 70, to have the plugs B and 
fixing screws C inserted. 


as they are also called, were made of brass ; 


Formerly the caps, or plugs 
but with 
copper and zinc at their present prices (approximately 
The object 


of the plug is merely to act as a stopper to retain the 


22c. per pound) this metal is too expensive. 


explosive and protect the nose and fuse-hole thread from 
injury. When the shell arrives at its destination, the 
artilleryman unscrews the plug and throws it he 
then screws the fuse in its place in the nose of the shell. 


away > 


Plugs are now made of cast iron; and to prevent their 
rusting, they are plated with zinc, copper or nickel. Two 
shapes of plugs are in common use; these are shown in 
Figs. 70 and 71, the one at A, Fig. 71, being the same as 
those shown at #, in Fig. 70. The one at B, Fig. 71, 
is fitted with a wooden gaine C. This wooden gaine fits 
a cylindrical recess in the lyddite explosive charge, which 
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OPERATION 40: LUTE AND SCREW IN PLUGS AND FIXING 
SCREWS AND PAINT THE PLUG 








Machines Used—None. 


Tools and Accessories—Square-end wrench A; screwdriver B 
luting and yellow paint; paint brush; luting brush 

Gages—None 

Production—See operation 41, as this is a part of that opera 


tion. 


References—See Figs. 70 and 71 
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THE PRIMING COAT IS APPLIED 


later accommodates the steel gaine that is screwed into 
the adapter in the fuse. 

Before leaving the subject of wooden gaines, it will be 
well to recount some of the troubles experienced by 
manufacturers of cast-iron plugs into which wooden gaines 
are to be fitted. These cast iron plugs are bored, conc ntric 
with the thread on the outside, for the reception of th 


The hole in the plug Is 
about 114 in, The large 
of the gaine is required to be a snug push-fit in this hole. 
When the gaine is pushed to the bottom of the hole, a 
*;-in. hole D, Fig. 71, 
gaine at right angles to their axes and about 
Into this hole a steel pin is driven, 


large end of the wooden gaine. 
in diameter, 1 in. 


aeep. 


part 


is drilled through the plug and 
52 in. from 
the face of the plug. 
to prevent the gaine from being accidentally pulled out. 
The pin is made shorter than the diameter ef the plug, 
so that. when driven into the hole, both of its ends are 
the bottom of the thread the outside of the 
Obviously, if they were not, the plug could not 


helow on 
plug. 
be screwed into the fuse hole. 

The 
After being turned on a back-knife lathe, 


wooden gaines are usually made of beechwood 


they are viven 
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OPERATION 41: PACK AND SHIP 
Machines Used—None 
Tools and Accessories—Cases holding six shells each: screw 
driver 
Gages—None 
Production Twenty men can screw pluges and “*[*fixir 
screws, paint tops of plugs, put in cases 3,220 shells and 
screw down the case lids ready for shipping This work i 
under the supervision of a man from the Canadian Inspe« 


tion Co 
References—See Figs. 66, 70 and 71 
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a coat of shellac varnish, as required by the specifications, 
Unfortunately, a great number of the manufacturers of 
wooden gaines did not appreciate that there is considerable 
difference between making wooden gaines and turning 
wooden tenpins for children. They did not realize that 
the wood for gaines should be well seasoned and absolutely 
dry; that after turning, it should not merely be given a 
coat of varnish, but should be thoroughly impregnated 
with some substance that would make it absolutely im- 
pervious to moisture. Wood that is not protected in this 
manner will shrink or swell with every change in the 
atmosphere, but the hole in the cast-iron plug into which 


MACHINIST Vol. 44, No. 12 
pushed it into the standard, and handed it to the super- 
intendent. 

On the bench near them was a small pool of soda water, 
where one of the machine hands had been filling a squirt 
can. The superintendent drew the gaine out of the plug 
and, without being observed by the inspectors, stood it 
large end down in the pool of soda water. While it stood 
there for a couple of minutes, he talked to them about 
their differences. When the gaine had had time to soak 
in some of the water, he picked it up, wiped it with his 
hand and asked the man who had previously pushed it 
into the plug to do so again. But it had swelled so much 





FIG. 68. THE SECOND-COAT PAINTING DEPARTMENT FOR APPLYING IDENTIFYING FINISH 


the gaine is fitted does not alter. The experience of one 
manufacturer of cast-iron plugs may be of interest. 

The weather, just before the reception of the wooden 
gaines, had been very wet for several days. When the 
inspectors went over the gaines with a standard plug, 
it was found that only a small percentage were small 
enough to enter the hole in the plug and that there were 
none too small to pass inspection. The plugs that failed 
to go into the hole in the standard plug and were there- 
fore too large were put into a bag under the bench at 
the close of the day. Beneath this same bench, but 
against the wall, was a steam coil that was kept hot all 
night, so that the shop would be warm for the boys in 
the morning. 

The next morning one of the inspectors accidentally 
picked up one of the rejected gaines from the bag of 
discards below the bench, tried it in a plug and found that 
it was a good fit. He then tried another and another, and 
all of them either fitted or were too small for the standard 
plug. He then tackled the inspector who had discarded 
the plugs and accused him of rejecting perfectly good 
plugs. The fuss assumed such proportions that the 
superintendent was informed. One man swore that the 
gaines which he had discarded had been condemned 
because they were “a mile” too big. He said the other 
inspector had mixed the bags so as to get him “in bad.” 
The other one was just as positive that he had not mixed 
the bags, but had accidentally discovered that the first 
inspector did not know enough to push a perfectly fitting 
gaine in the hole in the standard plug. And to prove his 
words, this inspector took one of the gaines from the bag, 





in the two minutes it had been in the water that it would 
not go in. I have in my possession one of these gaines. 
It was far too large to go into the plug when I first got 
it, but is now s% in. smaller than the hole in the plug. 
Half a minute in water at any time will swell it so that 
it is too large to enter the hole in the plug. 

The small grub screws in the nose of the shell are 
called fixing screws. They are 14 in. in diameter, and 
their function is to hold the plug from turning and to 
prevent its being lost. After the plug is removed and 
the fuse screwed into the nose of the shell, the fixing 
screw is tightened down on it. It may be necessary to 
have a fixing screw for the plug, although even that is 
doubtful; but it is difficult to imagine the necessity for 
a fixing serew for the fuse. The fuse screws into the 
nose with a right-hand thread, the rifling of the barrel 
is right hand, and all the forces at and after the moment 
of discharge would tend to screw the fuse tighter into its 
seat in the nose of the shell. 





FIG. 69. LOCATION OF GREEN BAND 
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The plugs are screwed in with thé wrench D, Fig. 70, 
which fits a square hole in them. The grub screws are 
put in with a screwdriver. There is a leather washer £, 
Fig. 71, between the nose of the shell and the flange 
the plug. Both the fixing screws and the plugs are luted 
with the Government luting compound. 


ot 


The luting consists of 80 parts of whiting and 21 
parts of oil, both by weight, kept fluid by heating. The 
materials must be of the finest quality. The oil is 20 


parts vaseline and 1 part castor oil, well mixed before it 
it added to the whiting. 
residue, without 


The vaseline is to be a genuine 


mineral-oil any foreign mixture. It 





70. PACKING DEPARTMENT, IN WHICH 


FIG. 
should have a flash point not below 400 deg. F., a melting 
point not below 86 deg. F. and be free from solid mineral 
matter. The castor oil must be The whiting 
is to be of the quality known as “Town Whiting” and 


venuine, 


is to be free from moisture. 

The luting must be thoroughly mixed, plastic and free 
from lumps. If on examination of a sample of 10 pei 
cent. of the invoice, it is found that the sample does not 
comply with the specification, all the material invoices 
will be rejected The 
and 


luting may be inspected during the manufacture by, : 
nal 


approval of, the chief inspector, Royal Arsenal, Woolwich, 


without further examination. 


after delivery will be subjected to test and to thu 


or an officer deputed by him. 
With the plugs luted and screwed home and the fixing 
A wood 


had hy 


screws set up tight, the shells are ready to pack. 
idea of the shell like hy 
referring to Fig. 70. At 2 is shown a box already packed 
and closed for shipping. It will be noticed that the letters 


boxes are can 


what 


~o.@ 
o 














FIG. 71. TWO TYPES OF PLUGS AND A WOODEN GAINE 
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lid 


shi | s of 


the 
VJ 


Below this symbol is D. B. Co., signifying the 


VI tin Th Ss Is 


symbol; that is to say, 


appear on front near the 


SeCTLOS 


SIX 


the box. 


manufacturer—the Dominion Bridge Co 

The upper box has the shells in it, but the cover for 
it is at F. The two daubs of black paint on the face 
of this box show that it has been used twice before and 
that two series symbols have been painted out In the 
hottom of each box is a board similar to that shown 
at G, except that the board for the bottom of the hox 


has holes in it of sufficient size to accommodate the bases 


of the shells. 


hoses 


The holes in G are coned to fit the 





iP i ie! 
i 2 





‘LUGS AND GRUB SCREWS ARE ASSEMBLED 
of the shells. At // are shown the heavy steel straps 
Ol the boxes, As SIN shi ls are packed in each box, it 
takes 41 boxes to accommodate a series of 250 shells, 
avinge four shells over, which have to be taken care of 
in subsequent series, After the boxes are filled with 
shells, one of the Canadian Inspection Cov’s men superim 
tends the screwing down of the lids 


Each shell box lid is held down by four screws. The work 


of preparing the shells for packing (by screwing in the 
plugs and fix ng screws, painting the tops of the plugs, 
putting the shells in the boxes and serewing down the 
lids) is done by a gang of men, the number varying with 


the amount of work going through the shop at the time. 


\ statement of actual pei 


hormance Ww ll. however, aid the 


reader in forming an idea of the time necessary to do the 
work. On an occasion when 20 men were engaged on 
the work, 3,220 shells were packed ready for shipping 


in 5 hr., equal to 32 shells per hour per man. 


When the lids are screwed down, the boxes are loaded 
in cars. This work is also done under the supervision 
of one of the Canadian Inspection Co.’s men. The 
ordinary box-car holds 510 boxes, each containing six 
Is pounder shells. 

In conclusion I would like to say a few words regard 


ing two elements which have been of vital importance to 
the smooth working of shell production in this shop. 
There is splendid team work on the parts of the officials 


and the employees of the company, and real codperation 
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One is also favorably impressed by the absence of fric- 
tion between the works representatives and the Govern- 


ment inspectors. 


. 
) 


Loam Sand Mold for Winding 
Drum with Grooves 


By ALFRED W. Cookson 


An interesting problem that will perhaps present diffi- 
culties to the average foreman will be found in molding 
a winding drum for a hoisting machine, with grooves to 
retain the rope in proper position. 

A sectional view of such a casting is shown in Fig. 1. 
The rope grooves are in the form of a screw thread on 
the surface of the drum. The center stake is set in the 
usual way, but care must be taken to set it solid and true. 
In place of the collar ordinarily employed to support the 
sweep arm a casting B, Fig. 2, is used, and a roller and 
the arm C The casting B is a hub of 
suitable diameter and length, with a projection in the 
the outer surface at 


are provided, 


form of a screw thread, cast on 
right angles to the center line. 
This projection must be of the same pitch as the 


required pitch of the grooves on the drum. ‘The’ casting 
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METHOD OF MOLDING A WINDING DRUM 


shown is bolted to the center stake in its proper position 
at the beginning of the job, and the projections must 
form a path for the roller for one complete revolution 
plus about 20 deg. A stop must be provided at each end, 
to keep the roller from running off the end of the screw 
thread, or cam, but still letting it go far enough to 
overlap the starting point of the sweep and make a smooth 
job. 

Considering the mold as built up in the usual way 
and ready to sweep up, the sweep shown at D in Fig. 2 
is attached, and all parts are swept, except the diameter 
where the grooves are to be. 

The sweep, shown in Fig. 3, is then attached in such 
position that the first groove on the sweep will be at the 
point where the rope end will fasten to the drum, and 
the roller at one or other of. the stops on the cam. 

Observe that Fig. 1 the bottom diameter of 
the brake drum larger than the rope drum. This is the 


shows 


usual practice; but if a casting must be made with this 
part smaller than the brake drum, an additional sweep 
will be required to finish this part after the grooves have 
been finished and the second sweep removed. 
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One complete revolution of the groove sweep will finish 
up the complete screw thread on the drum mold, but care 
must be used both in making and setting this sweep, 
or the grooves will not match. 

The arms and shaft bosses are made in cores, and a 
sweep will have to be provided to set them. A core box 
for one-half of one arm is all that will be necessary, 
this being made with a joint between the arms—six cores 
to the circle for a six-arm drum and eight cores for an 
eight-arm drum. 

The cores must be made of the proper depth to be 
placed one above the other and make the hubs the correct 
length. A core £, Fig. 1, must be provided to support 
the upper and lower ends of the hub core. If the hub 
projects outside the rim of the drum, it will be necessary 
to set a ring core F, Fig. 1, under the flange, both top 
and bottom. If the flanges G, H and J, Fig. 1, are high 
enough to make it unsafe to form them on the sweep, 
patterns can be made and placed in the mold; but it 
must be remembered that they draw in and that the 
joints will have to be cut to allow for this. 

® 


Safety im the Pattern Shop 
By J. J. Eyre 

In these days, when “Safety First” is the watchword 
heard everywhere, it behooves the wise pattern maker or 
machine woodworker to look over his department. 

Are the circular saws kept sharp, or are they allowed 
to be used until it requires a man’s strength to push a 
board through and at the same time hold it down on the 
table? Does the saw gage clear, or does it bind the work 
against the back of the saw in pushing the saw across ? 
I have seen serious accidents, which could have been 
avoided, result from the neglect of these two things. 

Are the new safety (?) cylinder heads on the planer 
properly cleaned in the knife seat when the knives are 
changed? I have seen the heads of several of the screws 
broken off and the cap and knife thrown against the 
planer bed (which fortunately saved the workman), 
because the seat was not clean when the knife was tight- 
ened in place. Hardwood chips were packed between the 
joints, forcing the knife up and breaking the screws. 

Realizing the danger of workmen slipping while push- 
ing a piece of work over the machine, I recommended the 
placing of rubber mats 14 in. thick by 2x4 ft. at all 
planers and saws in the department. 

I also had safety cylinder heads put on all the planers. 
They were a decided improvement over the old square 
heads, but I found that they were not foolproof. One day 
my machine man, while putting new knives in the planer, 
was called away, and before leaving neglected to tighten 
the bolts on one of the blades. A workman started the 
machine, and immediately that 24-in. blade entered upon 
a rapid journey—in sections. Fortunately, no one was 
hurt. I might have been justified in discharging the 
machine man; but he was a conscientious workman, and 
I felt that we had both learned the need of being more 
careful. 

One of my boys, who had the knack of acquiring things, 
came in one morning with several “Safety First” and 
“Watch Your Step” stickers. I do not know what he 
intended to do with them, but I persuaded him to change 
the wording to “Watch Your Paws” and shellacked the 
stickers on the saws in a prominent place. 




















—_~ 


‘i WT. 


Fr tice 





Tie ame 


March 23, 1916 AMERICAN 





MACHINIST 501 


Some Recent Developments in 
Tool-Steel Testing--II 


By Epwarp G, Herserrt 





SY NOPSIS—The experiments and results of Cap- 
tain Denis, of the French artillery, are discussed. 
Curves are shown giving important relationsh ips 
belween cutting speed, metal removed, hardness 
and toughness, and temperature. Tests on stellite 


are also des ribed. 





The other investigator whose work bears directly on the 
subject of tool durability is Capt. M. Denis, of the French 
artillery. Captain Denis carried out his experiments at 
ihe Puteaux arsenal, where a tool-steel testing machine 
is installed. He has described his work in a remarkable 
article contributed to the Revue de Metallurgie of Janu- 
ary, 1914. It is possible to give here only a brief résumé 
of this work. 

The task Captain Denis set himself was to establish 
exact relations between the testing-machine conditions and 
those of the workshop, so that it should 


Cutting Speed, Feet per Minute 





According to the time-durability method the former 
would be accounted twice as durable as the latter, since 
the work, being done at half the speed, would naturall) 
take twice as long. The adoption of either method is 
merely a matter of convenience, though in actual practice 
it is perhaps not always realized that a speed which 
wears out the tool quickly is more economical than a slower 
speed which gives the tool a longer life, but accomplishes 
only the same amount of work between each grinding. 
From this point of view the measurement of durability 
by output rather than by time has much in its favor. 

The first step in Captain Denis’ investigation was to 
make speed-durability curves from the same tool, first in 
the lathe, then in the testing machine, The lathe tests 
were made on a bar of steel of 156,000 Ib. per sq.in. 
tensile strength, very homogeneous and heat-treated by 
quenching in water at 825 deg. and tempering. The feed 
was 0.1 mm. per revolution and the depth of cut 0.5 mm., 
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conditions before becoming so blunt as 

to require sharpening. This task Captain Denis claims 
to have accomplished after his extended analyses and 
comprehensive series of tests. 

Of the actual procedure adopted in carrying out the 
experiments we have rather scanty particulars. The 
tests were made on a single-pulley lathe having 8 speeds 
and 30 feeds. The cutting was done dry and was appar- 
ently continued until the tool failed. The durability of 
the tool was measured by the amount of work done and 
not by the duration in time. In this respect the tests 
correspond with those made by Professor Poliakoff and 
those on the testing machine, but differ from the well- 
known tests made by Mr. Taylor and other experimenters, 
who have measured the durability of their tools in time 
and not in output of work. 

[t is important to keep this difference in view when 
making comparisons, since the results of the two methods 
of measuring durability are very different, though mu- 
tually convertible by calculation. Thus, two tools that 
failed after doing exactly equal amounts of work—the 
one at 30 ft. and the other at 60 ft. per min.—would, 
according to Captain Denis’ method, be accounted equal 
in durability, since their output was the same. 


*Previous installment appeared on page 419 
+Director, Edward G. Herbert, Ltd., Manchester, Eng. 


giving a chip area approximately equal to that of the 
standard cut on the testing machine. A square-nose tool 
was used, having a cutting anglc of 75 deg. and a clear- 
ance of 6 deg. ‘The cutting was done dry. 

The speed durability curves produced on the lathe are 
given in Fig. 7, in which A is the curve of a carbon steel 
and B that of a high-speed steel. The same steels were 
then tested on the testing machine under standard condi- 
tions. The machine was one of the original type (it has 
since been brought up to date), and water was used. 

The resulting curves are given in Fig. 8. A comparison 
of the two sets of curves shows a remarkable similarity and 
important difference. The lathe tests show a decline in 
durability as the speed was raised from 3 to 7.5 m. per 
min., this feature being entirely absent from the testing- 
machine results. 

Particular interest attaches to this falling durability 
at very low speeds, because it corresponds with results that 
the present writer obtained when investigating the varia- 
tions of hardness and toughness of hardened tool steel at 
varving temperatures, the investigation being made by 
breaking specimens of steel supported on knife-edges in 
an oil bath. The experiments were described in the 
American Machinist (“Influence of Heat on Hardened 
Tool Steel”), Vol. 37, page 47, and two of the resulting 
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curves are reproduced in Figs. 9 and 10. In each case 
there was a decline in the calculated durability (hardness 
and toughness) between the temperatures of 20 and 70 
deg. Every attempt to confirm this fall in durability at 
low cutting temperatures by cutting tests on the testing 
machine has failed, but the cutting test on the lathe shows 
it quite clearly. 

To return to Captain Denis’ experiments. Having 
made speed-durability curves from the same steel on the 
testing machine and on the lathe, the material and the 
area of cut being practically the same, and having found 
that the form of curve produced was almost identical, 
his next step was to make a series of lathe tests on a differ- 
ent material with a much heavier cut. The material 
chosen was an ordinary mild steel of 42 kg. (60,000 Ib. 
per sq.in.) tensile strength, and the cut was 0.5x5 mm. 
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bronze. Some of the resulting curves are given in Figs. 
11 to 15. All these curves were made from lathe tests 
using a feed of 0.5 mm. and a depth of cut of 5 mm. In 
each case the points of maximum and minimum durability 
were compared with the corresponding points on the test- 
ing-machine curve. Fig. 8 and a diagram of correspon- 
dence were constructed as before, from which it was pos- 
sible to find the lathe speed corresponding to any testing- 
machine speed for each of the 12 materials tested on the 
lathe. This diagram of correspondence is given in Fig. 
16 and is intended to be used under practical conditions 
as follows: 

Suppose it is required to find what speed will give 
maximum durability to a given tool when cutting gun 
metal of Brinell hardness 170. The tool, or a sample 
of the same steel similarly hardened, is tested on the tool- 
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(about '/,, feed and ,%; in. depth of cut). The speed- — steel testing machine, and the speed that produces maxi- 


durability curve produced is given in Fig. 11. 

It is similar in form to that produced on the testing 
machine (Fig. 8), but the corresponding peaks and hol- 
iows occur at considerably higher speeds. Thus the first 
maximum occurs at 26 m. on the lathe and at 20 m. on 
the testing machine. By comparing the points of maxi- 
mum and minimum durability on the two curves he was 
able to construct a diagram of correspondence, or double 
scale of speeds, from which he could read off the lathe 
speeds corresponding to any testing-machine speed. 

The same process was gone through with lathe tests on 


steel bars of various compositions (the tensile strengths 
being 60, 70, 85, 105 and 115 kg. per sq.mm.), a nickel 
steel, various qualities of cast iron and three kinds of 


mum durability is observed. This speed, say 22 m. per 
min., is found on the scale at the bottom of the dia- 
gram. A vertical line is drawn from this point, cutting 
the diagonal line for gun metal at point A. A horizontal 
line is drawn through A, cutting the vertical scale at 38. 
Then 38 m. per min. is the speed that will give this 
particular tool its maximum durability when cutting gun 
metal with a feed of 0.5 mm. and depth of cut 5 mm. 
Thus the diagram serves to connect the standard cutting 
conditions of the testing machine with the standard cut- 
ting conditions adopted for the lathe tests (feed 0.5 mm., 
depth 5 mm.), and it only remains to find a connection 
between these standard lathe conditions and any set of 
cutting conditions. 
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This problem was already solved by the “cube law of 
cutting speed.” According to this law, “For constant 
durability the cutting speed varies inversely as the cube 
root of the product of feed by area of cut” 


y ,y & fia’ 
(1 . ?, . \ fe) 


This law was discovered and published by me in 1909 
and appeared in the American Machinist (“Relation of 
Cutting Speed, Feed, Depth of Cut”), Vol. 32, Part L, page 
1063. Several investigators claim to have subsequently) 
arrived at it independently, and it has been verified and 
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suffice to sav here that they are based on reasoning which 
is as logical as it is ingenious and that the results arrived 
at appear to be in accordance with one’s experience of 
tools in practice. The article will repay careful study in 
the original (it is of course written in French), but it 

appears to be open to criticism under two heads: 
First, as to the experimental basis of the whole inves- 
igation: Captain Denis would have inspired greater con- 
mr somes in the remarkable results set forth, if he had 
vouchsafed a more detailed account of the manner in 
which the tests were carried out. For instance. the num- 
ber of critical speeds indicated in his humerous speed 
durability curves is more than 30. <A 


critical speed is one at which a definite 
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fully established by the results of many carefully con- 
ducted experiments carried out by eminent experts from 
Fred Taylor onward. 

Captain Denis has used the cube law as the final link 
between the testing machine and the diverse cutting con- 
ditions of the workshop, and in order to facilitate its appli- 
cation he has embodied 
is now manufactured by Messrs. Huré, of Paris. By the 


in an ingenious slide rule that 


use of this instrument it is a simple matter to find the 
correct cutting speed for any feed and depth of cut, when 
once the correct speed for the standard cut has been 
found by the process described, 

This résumé does not by any means exhaust Captain 
Denis’ article. He has worked out an elaborate set of 
tables and diagrams for finding from a preliminary test 
on the testing machine, not only the volume of any class 
of material that a given tool will remove under any combi- 
nation of cutting conditions and the length of time it 
will continue cutting before it requires grinding, but 


also the most economical speed to employ, having regard 
to the calculated time durability of the tool and the time 
occupied in sharpening it. Of these elaborations it must 


tions present themselves: Ilow many 
observations were made for each of these curves ? Did 
the results all lie on the curve: and if not, what degree 
of divergence was « xp rienced? The value of the results 
depends absolutely on the correctness of the experimental 
methods emploved, but of these we are given no account. 

Another criticism relates to the utility of the elaborate 
diagrams and tables for calculating the correct cutting 
speed for any particular work. The Importance of a 
knowledge of correct cutting speeds is bevond question, 
The process by which Captain Denis proposes to find it 
is, first. to make a speed curve of the tool steel on the 
testing machine (this involves making tests at 10 or 15 
different speeds ) - second, to observe which of these speeds 
gives the best durability and to find by means of the dia- 
gram of correspondence, Fig. 16, the corresponding speed 
for a lathe tool cutting dry with 0.5 mm. feed and 5 mm. 
depth of cut on the kind of material that is to be ma- 
chined; third, by means of the sper ial slide rule or the 
cube formula to find the corresponding speed for the 
traverse and cut that it is proposed to use. 

The workman will then set his lathe to the nearest 
speed available and go ahead. He will be working under 





504 AMERICAN 
ideal conditions, if his tool is tempered exactly like the 
specimen used for the speed curve, if his tool angles are 
the same as those used by Captain Denis in his lathe 
tests, if he is cutting dry (as Captain Denis did) and if 
the material he is cutting-is exactly similar to that used 
by Captain Denis. If there is a variation in any one 
of these factors, his speed will be wrong and he will have 
to reduce or increase it according to the behavior of his 
tool. In short, he will have to set his speed at last by 
observing how his tool stands up to the work in hand, 
as he would have done if no preliminary tests had been 
made. 

This criticism does not imply that Captain 
On the contrary, his work is of 


Denis’ 
work is of no value. 
great practical value; but it may be questioned whether 
he has not mistaken the true function of the testing ma- 
chine, or at least laid function that 
it can hardly perform, owing to the great number of 


undue stress on a 


variable factors involved in fixing the correct speed of a 
gviven tool on a given job. 

The chief utility of the testing machine is in comparing 
the cutting qualities of various steels, or of the same 
steel subjec ted to various hardening processes. We may, 
for instance, require two tool steels—one for the rapid 
removal of stock with heavy cuts and the highest possible 
cutting speed and the other for form tools that must keep 
their edge for a long time under comparatively light cuts 
at moderate speeds. A comparison of a series of speed 
curves will show that one steel, hardened in a particular 
way, has a very high, and a wide range of, durability under 
“blue-chip” or “red-hot chip” conditions. ‘This steel will 
Another steel, dif- 


ferently hardened, produces a speed curve showing ex- 


be chosen for heavy roughing work. 


ceptional durability under low-temperature cutting condi- 
tions. ‘This is the steel for a forming and finishing 
tool. 

In making such investigations Captain Denis’ work 
will be most useful, since it enables us, working back- 
ward from any representative workshop cut and speed, 
to find the corresponding testing-machine speed and to se- 
lect a steel that gives a high, and a wide range of, dura- 
bility in that part of its speed curve. 

Tests ON STELLITE CuTTING TooLs 

A recent example of the use of the testing machine may 
be of interest—the testing of stellite. Particular interest 
attaches to this material, because it contains no iron; and 
it might be anticipated that its speed curve would show 
some characteristic feature peculiar to itself and that some 
of the features common to all kinds of tool steel would 
be absent from the stellite curve. 

Fig. 17 reproduces a curve taken from a stellite tool 
and one from a very good quality of high-speed steel. Con- 
trary to expectation, the general form of the curve is the 
same in each case. In particular the rise in durability as 
the speed increases from 20 ft. per min. is seen to be 
common to stellite and to steel. The outstanding feature 
cf the stellite curve is the extraordinarily high durability 
ut the rather low speed of 30 ft. per min.. No steel that 
has been tested up to the present time has approached this 
durability at the same or any other speed. At only one 
other point does the stellite rise above the steel—at 100 
ft. At the red-hot chip speeds—130 ft. and upward—its 
durability is nil. Stellite is used in practice at speeds 
much higher than 130 ft.; but as previously explained, 
the cutting conditions on the testing machine are such as 
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to generate a very high temperature at moderate speeds. 
What inference is to be drawn from this result? Stel- 
lite would appear to be unsuitable for heavy roughing 
work and not especially suitable for any very high-heat 
cutting, though capable of standing up as well as, or better 
than, a steel tool under some blue-chip conditions of cut- 
ting. It might be expected to show extreme durability, 
far surpassing that of a good high-speed steel, under con- 
ditions that produce only a moderate amount of heat (a 
light cut at high speeds with coolant, or a moderate cut 
at fairly slow speeds). When cutting cold, it is not espe- 
cially durable. 

It is not altogether easy to say how far these conclusions 
agree with the published descriptions of stellite tests. 
and 


y - 
gen 


Some of the statements appear to be contradictory 
others somewhat indefinite, though there is a fairly 
eral agreement that stellite is very durable when 
with light cuts at high speeds. 

In my own experience stellite has been used chiefly 


used 


in turning cast-iron pulleys 16x314 in., with a traverse 
*/,) In. and a cut about 44 in. deep. The work was done 
at 68 ft. per min. At this speed a good high-speed steel 
tool required grinding three times for each pulley, whereas 
the stellite tool turned six pulleys without grinding, 
showing an advantage of 18 to 1 in favor of the stellite. 
At the next lower lathe speed—40 ft.—both tools stood 
up a long time, with a decided advantage in favor of the 
stellite. The next higher lathe speed was 104 ft., which 
was too high for both stellite and steel. 
& 


Recessing Fixture for the 
Turret Lathe 


By Cuartes W. Oviatt 
fixture 
made to 


The illustration shows a turret-lathe for re- 
cessing small work. The shank A is fit the 
turret. The slide B travels crosswise, operated by an 
eccentric on the lever stud C. The stop-screws D can 


Daa 








FIXTURE FOR SMALL WORK ON THE 


TURRET LATHE 


RECESSING 


slide. The boring 
a round shank, is 


be set to limit the movement of the 
or recessing tool, of any shape with 
held in the slide by two screws. 

By setting the slide against one stop-screw the tool 
will enter the hole in the work without touching. Then 
by operating the lever # and bringing the slide B over 
to the other stop-screw, which is set as required, the 
recess is cut by moving the turret slide forward the length 
of the recess to be machined. 
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Opportunity for Machine Tools 
in Holland 


By Lupwie W. ScuMIptT 





SYNOPSIS—-Although machine tool manufac- 
ture in Holland has developed in recent years the 
Direct result 


of the war has made itself felt with eve ry prospect 


markel still remains a foreign one, 


that the demand for machine tools will continue 


after hostilities cease. Suggestions are given for 


American manufacturers. 





During the last year the exports of American machine 
tools to Holland have risen from an average of about 
$80,000 a year to nearly $200,000. This 
been regarded as a sign that Holland was supplying 
Germany with American machine tools; but this claim can 
scarcely be upheld, seeing that in normal years Germany 


increase has 


used to send to Holland machine tools of a value of about 
S800,000. 
has been able to send nearly three times as many machine 


This comparison shows that, even if America 


tools as in former years, the country must still be con- 
siderably behind its usual requirements. 

All indications point to the fact that Holland will soon 
have to begin to buy again in larger quantities, as she 
is able to take care of a certain percentage of the required 
machine tools and the present equipment is said to be 
deteriorating rapidly. Industry has been unusually busy 
and consequently needs more machines than under normal 
circumstances. Holland has been cut off for some time 
from her ordinary supplies of practically all classes of in- 
dustrial goods. England, Germany, Belgium and France 
used to take care of a very large part of the industrial 
needs of the country, but none of them is able to do so now 
to any great extent. Consequently, Hollandish manu- 
facturers have been compelled to attend to these necessi- 
ties themselves. This situation has put increased pressure 
on all classes of industrial enterprise, which has been stil] 
further increased, owing to the fact that Holland has to 
provide for her colonies as well. Those also were accus- 
tomed to buy largely outside of Holland. 

Prosperity in Dutch industry is not evenly distributed ; 
while some branches have been fairly busy, others have 
suffered. 
the machine shops, especially the larger ones, have been 
doing well and most likely will do so during the remainder 
of the war. 
all eventualities, has given larger orders to the few firms 


As far as can be seen, it seems that most of 


The Government, anxious to be prepared for 


in the country able to make armaments, and the state of 
preparedness that has been necessary during the last 18 
months has been reflected in many ways in the business 
of the machine-building industry. 

It is therefore not surprising that Dutch buyers of 
machine tools are turning to the United States for sup- 
plies; and since the foundation of the Oversea Trust, 
shipments have been more easily arranged. All goods can 
be consigned to that body, by which they are forwarded 
to the respective owners under a guarantee that they are 


not sent to Germany. 
Holland has a number of machine-tool manufacturers, 
of whom some have made a considerable name for them- 


selves, mainly in the building of certain of the newer 
types of machines. With these they have begun effectively) 
to combat American, English and German competition 
They have even been able to carry 
their 


in their own market. 
the into the 
exporting to the neighboring markets. 
Dutch machine 
Belgium and in the Northern European countries. 


war home of former aggressors by 
Today one finds 
England, 
At 
the same time they have found a very considerable market 
at home, where the of the 


building industry opened a good field. Dutch machinery 


tools in France, Germany, 


increasing needs machine 


builders have shown themselves generally active 


The 


leading motor cars in London, for instance, has created 


very 
during the last few vears, success of one of the 
a good sale for such motor cars in that market. 


Holland the 


Rotterdam, of 


The biggest users of machine tools in are 
large engineering works in and round 
which some are excellently equipped, having in several 
cases a considerable number of American machine tools 
Many of those plants are said to have been exceptionall) 
The shipbuilding industry 
tools in thr 

sO easily the 


busy during the last months, 


is using heavy tvpes of machine which 
American 
English and the German, the two latter having cheap 


an essential for the supply of that 


industry cannot compet as 
means of transport 
class of machines. A well-known Scotch firm is doing a 
great thr 
Rhenish-Westphalian machine builders have worked that 


market thoroughly. 


deal of business in such lines, and of course 


ForEIGN Macuine Toots 1n HoLLaNnp 


the 
foreign participation is in the machine-tool supply to 


Generally speaking, it is astonishing how large 
Holland. Passing through the larger plants, one Trequent 
ly sees machine equipments of quite a modern style being 
made up out of German, English, American, French, 
Belgian and home-made machines of all dese riptions 
The newer machines, as a 
or Dutch. Many plants have recently made a cleaning 


up and have renewed a large part of their equipment. 


rule, are German, American 


But there are stil! firms of standing which are working 
with a rather mixed assortment of different types and 
different This may change 
rapidly after the war. 
facturer is well able to see 


condition, however, 
It is said that the Dutch manu- 


the value of the newer and 


ages, 


speedier machines, but that his conservative and saving 
disposition will not allow him to replace an old and 
trusted lathe while it is still able to do work. So business 
is slow, and success comes only to him who waits. 

This characteristic will work during normal times to 
the disadvantage of the American manufacturer and to 
the advantage of the neighbor supplier. The English 
and German manufacturers find it easy to work Holland. 
The market is not large, and it is easily visited either 
from England or Germany. A machine can be supplied 
nearly at once when desired, and there is not much diffi- 
culty with regard to repairs. Spare parts can be obtained 


easily and without large cost. All these things favor the 
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home manufacturer or his near-by competitor. On the 
other hand, the American machine is not always on hand 
when needed ; and even if it can be sold from stock either 
by an English or a continental agent, the sale is not always 
as pleasing for the buyer as when he receives a brand-new 
machine from the shop. 

Those difficulties in the way of American sales are 
increased at present, owing to the war. Dutch manu- 
facturers and buyers of machine tools apparently have 
a good deal of complaint to make about American makers, 
The first claim is that they cannot get attention quick 
enough. This is not the fault of the American manu- 
facturer, but of the interruption of the ordinary postal 
service, which affects, as well, telegraphic communication, 
Prices or price offers are frequently changed, or offers 
are made under the condition that they can be changed 
if the situation alters. As this contingency arises nearly 
every week, business is seriously affected. American 
manufacturers do not want to give the credit the manu- 
facturers are accustomed to. Finally, machines, if 
ordered, do not arrive in time. This is guite a long 
list of complaints, and it could be extended from letters 
received by American exporters. 

These disadvantages acting against the American 
machine-tool manufacturer and his business in Holland 
are considerably counterbalanced by the fact that the 
Dutch machine user is very much in need of machines 
and consequently is inclined to be less critical and less 
ready to stand on his rights. In fact, it appears that 
the American-Holland machine business could be con- 
siderably larger, if only the American makers were able 
to fill orders. As it is, business is freakish, falling off 
in one month and increasing rapidly in another, as has 
been the case already during the first year of the war. 
The reason for this is most likely that shipments collect 
in New York or other places and that it takes some time 
before arrangements for their release are made, 

The immediate future of the business seems to depend 
largely upon the economic conditions in Holland. If they 
remain as they are, demands from that country ought to 
increase again during the coming months; but it seems 
that the Dutch industry is feeling very much the influence 
of the war in the form of financial pressure. Difficulties 
have increased of late, owing to trouble in obtaining raw 
materials from outside Europe in consequence of the 


English blockade of Germany. 





FIGS. 1 AND 2. 
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What will be the condition of the business in machine 
tools in Holland after the war is not very easy to predict. 
Of course, the German manufacturers will return to the 
market when the war is over, as the relations between the 
two countries have remained quite satisfactory. Never- 
theless, it is expected that American machine tools will 
be sold in a larger percentage to Holland after the war 
than before. Besides that, the importance of Rotterdam 
as a trading port between Europe and the United States 
may increase considerably, which would affect as well its 
shipbuilding and engineering industries. 

At the moment it might pay well to keep in touch 
with affairs in Holland. English, as a rule, is well under- 
stood there, so that American catalogs can be used with 
advantage. German is also spoken generally in that 
country; but it is doubtful whether the use of German 
lists would be an advantage just now, owing to the fact 
that the country seems to be somewhat split in the 
distribution of sympathies for the belligerent nations. 
It would be a great advantage, if offers could be made 
accompanied by price quotations. Owing to the rather 
slow and frequently interrupted postal service, it is 
further advisable to answer letters immediately. 
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Turning Profile om Pulley in 
Turret Lathe 


A pulley-turning method is here shown that can be 
applied to numerous other similar jobs. The device is 
used in the shop of the Disco Electric Starter Co., 
Detroit, Mich., for turning and crowning a small pulley 
that is cast integral with a gear of larger diameter. 

The gear is placed over a plug on the nose of the lathe 
spindle and is held in position by a split washer ard a 
draw-in rod. The arm A, Fig. 1, is carried in a hinged 
bracket on the turret. A master form B is bolted to 
the end of the arm, to guide the cutting tool C as it Is 
fed over the pulley D. The master form is cut into the 
upper side of the steel piece just opposite the pulley 
crown. This master form is pressed up against the 
hardened-steel pin EF by a pin that is forced upward by 


a spring F and a lever G. 

The shape and placing of the various parts will be 
better understood by referring to Fig. 2, where the arm 
is shown thrown back out of position. 


FIXTURE FOR TURNING AND CROWNING PULLEY ON THE TURRET LATHE 
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Special Shell and 
Tapping ! 





SY NOPSIS—This article shows a somewhat un- 
usual use of 10 drilling heads on a turret in two 
planes, as well as a three-spindle tapper and a light 
drilling lathe, both of which have interesting fea- 
tures. 





Fig. 16 shows a semiautomatic 10-spindle drilling, 
reaming, bottoming, counterboring, grooving and tapping 
machine for fuse bodies. It completely finishes five 
holes in the fuse body, which is shown in Fig. 17. 

The operations are drilling, reaming and bottoming 
the bottom detent hole A, drilling the top detent hole B, 
drilling, reaming and counterboring the centrifugal bolt 
hole C, drilling and counterboring the needle cap check 
screw hole D and drilling, reaming, bottoming, grooving 
and tapping the percussion-pellet hole E—a total of 14 
distinct cuttings for the five holes. 

These fuse bodies are of brass forgings, so that they 
are very tough and hard and require a reduction both 
in cutting speed and feed per revolution of the drills. 
Taking common brass as a base, the cutting speed had to 
be reduced one-half and the feed per revolution two- 
thirds. Under these conditions an output of 35 to 40 
finished bodies can be produced per hour. 

The tooling spindles are arranged in two groups 
seven on the faceplate F, Fig. 18, lying radially around 
the horizontal axis of the machine, and 
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Fuse Drilling and 


lachines--IT 


outer position. The top inner spindle L, Fig. 19, drills the 
centrifugal bolt-hole C, which is reamed and counterbored 
by the outer spindle M, the mate of L. The rear inner 
spindle N drills the bottom detent hole A, which is 
reamed and bottomed by O, the mate of VN. The bottom 
inner spindle P drills the needle cap check screw hole JD, 
and Q, the mate of P, counterbores the hole. The front 
single spindle J drills the top detent hole B. 

The first spindle R on the turret drills the percussion- 
pellet hole # ; the second spindle S reams, bottoms, coun- 
terbores and grooves it, and the third spindle 7 does the 
tapping. ‘The first spindle is provided with a receding 
steadvrest UU, to provide means for accurately starting 
the drill. The second spindle is equipped with a special 
combination reaming, bottoming, counterboring and 
grooving tool LU’, the grooving being done after the tool 
has come to its stop by depressing a small lever W. No 
starting bushing is used, as the tool follows accurately into 
the previously drilled hole. The third spindle is equipped 
with a Jarvis reversible tapping chuck Y. 

The drilling of the fuse body, which utilizes the three 
inner spindles on the faceplate and the first spindle on 
the turret, is done with a power feed having a quick return 
and automatic knockout. The power feed can be thrown 
in or out at any time. While the power feed is in action, 
the operator drills the small top detent hole B by means 
of the push-drilling spindle / at the front of the machine 





three on the turret G, Fig. 19. The top, 
rear and bottom spindles on the face- 
plate are in couples, 3 in. apart, and 
identical, as each pair operates on the 
same holes in the fuse body. The spin- 
dles in each of the three pairs nearest to 
the faceplate, upon which they are 
mounted, are the inner spindles and cor- 
respond to the inner position of the 
fuse-body holder H. The three outer 
spindles likewise correspond to the outer 
position of the holder. The front spindle 
I on the faceplate is single and is oper- 
ated by hand. The three-arm turret G 
is mounted upon a compound saddle; 
the main saddle J is used only to shift 
the turret G@ to either its inner or outer 
working positions, the subsaddle A’ be- 
ing for feeding only. This subsaddle 
can be fed either by hand or by power. 
The fuse body is chucked in the 
machine by an internal threaded holder 
H, which is integral with the main, or 
shifting, saddle J. The externally 
threaded end of the fuse body is screwed 
tight into the holder /7, Fig. 18, to a 
depth of four threads. The fuse body 
is operated on in either its inner or its 























*Previous installment appeared on page 


465. FIG. 16. TEN-SPINDLE DRILLING MACHINE WITH TWO TURRETS 
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on the faceplate F¥. All the drilling is done while the 
main, or shifting, saddle J, which carries the fuse-body 
holder J/, and the turret saddle Y are in their inner 
working positions. All the other cuttings, such as ream- 
ing, bottoming, counterboring, grooving and tapping, 
are done in the outer working position. 

The three outer spindles 7, O, Q on the faceplate F 
have a rack-and-pinion hand-lever feed, also an adjust- 
able screw stop for varying cutting depths. The second 
and third spindles 8, 7’, on the turret G, have a rack-and- 
pinion feed operated by a four-arm spider wheel Z. 
They also each have an independently adjustable feed stop. 

The fuse body is chucked in holder //, while the turret 
By 
means of a compressed-air tube the operator first frees 
of chips the internally threaded part of the fuse-body 
holder H, steadyrest U on turret G and drill-guide bush- 
ings .12. The fuse body is then screwed firmly to its seat 
in the holder JJ. The turret G is unlocked by a hand 
13 and turned by a triple-arm lever A4 so as to 


(G and the main saddle J are in the outer position. 


lever 
bring the drilling spindle R into the line of action; the 
subsaddle Y is also locked to its feeding cam A5. The 
operator advances the main saddle J, carrving the holder 
HT and subsaddle JY, with turret G, to the inner work- 
ing position by a bell-crank lever A7 and link .18, which 
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FIG. 17. FUSE BODY FOR BRITISH NO. 100 GRAZE FUSE 


is self-locking and located at the top left-hand end of the 
machine, 

The machine is now properly set to start the drilling, 
which is done by simply pulling outward the vertical 
hand lever on the front of the bed near the operator. 
The drilling being automatic, the operator uses his spare 
time in drilling the top detent hole B by hand-feeding 
the drilling spindle J, located at the front on the face- 
plate F. Should a drill break or any other need arise, 
the operator can instantly stop the power feed by throwing 
back the starting lever. Means are also provided for re- 
turning all the drilling spindles to their starting point. 

After the drilling is done, which is fully automatic 
excepting the starting, the operator returns the main 
saddle J to the outer position. The fuse body is now in 
position to bring the three spindles M, O, Y into action, 
the feeding being done by a hand lever at the lower front 
of the faceplate, which acts on the three spindles simul- 
taneously. 

The operator then unlocks the turret subsaddle Y from 
its feed cam A5, turns the turret G so as to bring the sec- 
ond spindle S into the line of action and feeds it into 
the work to its stop. He then cuts the groove and cham- 
fers the hole by depressing the small hand lever W, 
attached to the combination tool V, and backs it out of 


the work. He next turns the turret @ so as to bring the 
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tapping spindle 7 into line, advances the tap to the work, 
follows the tap to the stop, allows the tap holder Y to un- 


clutch itself, then backs up the turret, which causes the 
tap holder V to reverse and back the tap out of the 


Top 














FIG. 18. DETAILS OF THE DRILLING HEAD 


hole. The fuse body is now completely drilled and is re- 
moved by unscrewing from the holder. 

The outer construction of the machine can be plainly 
seen, but the mechanism that controls the speed of the 
cutting spindles and the power feed is of interest. The 
drive is of the single-belt type, the driving pulley being 
18 in. in diameter for a 4-in. belt, which revolves upon 
a stationary shaft and is integral with a pulley at the 
outer end that drives the feed. A fabroil gear on the 
inner end drives all the cutting spindles through a pair 
of spur gears mounted on the outer ends of shafts that 
carry the two main endless-belt driving pulleys. The cut- 
ting spindles are driven by spiral gears, the driving spiral- 
gear shafts A9 extending to the rear of the machine and 
carrying pulleys lining up with the two endless-belt driv- 
ing pulleys, between which are idle pulleys to give proper 
helt contact. A belt tightener is also provided for taking 
up slack. 

The rear driving spiral-gear shaft extends to the rear 
of the turret and makes connection to the turret spindle 
through bevel and spiral gears, the driver of which is 








FIG 19. DETAILS OF THE TURRET HEAD 
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FIG. 20. THREE-SPINDLE TAPPING MACHINE 


a slip gear, to allow for the shifting of main saddle J 
and the feed of subsaddle Y. All cutting spindles are 
driven at their practical cutting speeds. 

The turret G and the saddles J Y are mounted upon 
a standard A10 that is bolted to the dome projection 
A11 at the left of the bed. At the rear of standard .110 
is mounted the main horizontal shaft, carrying on its left 
a spur gear that meshes through a long intermediate gear 
A12 with a traveling gear 113. This operates the helical- 
screw cam A5, which actuates the feed of the turret sub- 
saddle Y. This cam is provided with a locking mechan- 
ism operated by the hand lever 16, whereby the turret @ 
can be fed either by hand or by power. Each of the three 
spindle heads A414, A15, 116, on the faceplate F’, is pro- 
vided with a feed yoke A17, and rollers are mounted upon 
their inner ends. These rolls engage with segment cams 
that are fastened at about quarterly intervals to a large 
rim gear lying inside, and concentric with, the faceplate. 
The front, or hand, push-feed spindle / at the front has 
no feed connection to this gear. 

The large rim gear in the faceplate is actuated by a 
spur gear mounted on the right-hand end of the main feed 
shaft located at the rear of standard A10, All cutting 
spindles having power feed are operated by this shaft. 
{Inside of the dome projection 411 on the left of the bed 











FIG. 21. DETAILS OF THREE-SPINDLE TAPPER 
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is mounted a 20-in. drum cam on a vertical shaft. This 


cam is actuated by a combined worm gear and roll clutch 
and an automatic knockout is arranged so that the cam 
can make only one revolution at a time. The cam gives, 
first, a quick advance of the drills, a cutting feed and 
a quick return. 

The wormwheel runs free on the camshaft and only 
operates the cam when the operator throws in the roll 
clutch in starting the power feed. On the rear of the 
cam is mounted a vertical slide carrving a roll engaging 
with the cam. Extending up on this slide is a rack mesh- 
ing into a gear on the main feed shaft. It can be seen 
that all drill power feeds are actuated by the drum cam. 

The wormwheel meshes into a worm mounted upon a 


length of the bed and ext nding 


shaft running the entire 
out at each end. ‘The right end carries a pulley belting 
to the driving pulley mounted integral with the main driv- 
ing pulley. A handwheel is used on the left end, so that 


the cam can be run backward in case of drill breakage. 

















FIG. 22. DRILLING THE CROSS HOLES IN PERCUSSION 
PELLET 

The machine covers a floot space ol oft. 8 im by G6 It. I 

in. and is 5 ft. 8 in. in height. Its weight is 3.900 Ib. 


The three-spindle multiple tapping machine, Figs. 20 
and 21, simultaneously taps the three holes in the fuss 
body. The output with a skilled operator is about 6 
completely tapped fuse bodies per minute, or 360 per hour 
The holes tapped include the needle cap check screw hol 
D, Fig. 17, which is made by the right-hand spindle; the 
centrifugal bolt hole (, by the left-hand spindle: and thy 
adapter check screw hole F’, by the top spindle. The body 
is chucked by a pneumatically operated expanding arbor 
fitting into the graze-pellet hole G. It is located by means 
of a stationary pin in the chuck that enters the top detent 
hole B. This arrangement brings all the three holes to be 


> ” 
) be, 


tapped in line with their respective spindles /1, 
‘The expanding arbor exerts a drawing-in effect that seats 
the body firmly. This arbor is fully automatic and re- 


quires no attention whatever from the operator, 
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At the rear of the machine, on the same center as the 
expanding arbor, is located a cylinder to which the piston 
rod of the expanding shell of the arbor is attached. ‘The 
tapered arbor is fixed, the shel] being drawn over it to ex- 
pand it. ‘To the cylinder is attached a piston valve that 
is operated by a small lever mounted on the rear end of 
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FIG, 23. PERCUSSION PELLET FOR GRAZE FUSE 
the hand-feed lever shaft B4, shown at the front of the 
machine. 

When the hand-feed lever B5 is in the position shown, 
the expanding arbor is open and is ready to receive the 
work to be tapped. A slight movement of the feed lever 
from its normal position will instantly cause the expand- 
ing arbor to close. In manipulating the machine the oper- 
ator takes a fuse body by the threaded end and puts it on 
the expanding arbor, turns it until the locating pin falls 
into the previously drilled top detent hole B and holds 
it there until he starts the hand-feed lever B5. This causes 
the arbor to tighten instantly on the work and holds it 
while being tapped. The three tapping spindles B1, £2, 
23 are advanced to follow the taps into the work until 
they come to their stops. The instant the tapping chucks 
B6 unclutch themselves, the hand-feed lever 25 is fed back 
to its normal position. The expanding arbor, with feed 
lever in this position, is open, and the tapped fuse body 
can be removed. 

The machine consists of a 
is mounted a vertical column of 
spindle heads B1, B2, BS, attached. 
is provided with a feed yoke, connected by racks, pinions 
and gears to the hand-feed lever 25 at the front of the 
Each yoke has a clamp connection to its re- 
spective spindle. This clamp connection permits the 
spindles to be set for different tapping positions. The 
tapping spindles run in nonrevolving sliding sleeves that 


circular base upon which 
U-section, with three 
Each spindle head 


machine. 


carry the driven gears, a Jarvis reversible tapping chuck 
B6 being attached to the inner ends. The driving spiral- 
vear shafts on each tapping head extend to the rear of the 
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FIG. 24. PERCUSSION NEEDLE 
machine and carry pulleys over which runs an endless 
belt, driven by the tight and loose pulley shaft at the 
rear and bottom of the U-column. Intermediate idle 
pulleys are provided to give ample belt contact, and a 
belt-tightener pulley is also used. Each spindle has its 


separate adjustable feed stop. The machine occupies a 
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floor space of 45 in. by 30 in. and is 59 in. in height. Its 
net weight is 1,400 Ib. 

The drilling machine, Fig. 22, is for drilling simultane- 
ously and from opposite sides a 0.095-in. to 0.105-in. hole 
A through both walls of the rod-brass percussion pellet, 
Fig. 23, at a single handling. It also drills the combination 
straight and 10-deg. taper hole B, 0.191 in. to 0.185 in. 
by 0.155 in. to 0.145 in., midway of the same piece and 
0.205 in. away from the first hole. These holes are too 
close to the center distance to be both handled at a single 
operation from one side only, by a regular multiple drill. 
The brass pellets, Fig. 23, are 0.320 in. to 0.312 in. in 
diameter by 1.080 in. long. In actual tests one machine, 
with unskilled operator, maintained an output of about 5 
pieces, drilled with the two holes mentioned, per minute. 

The work-holding fixture is a vise built as a part of the 
machine, so that the operator has merely to insert the 
blank pellets, drilled end first, between the jaws of the 
fixture. He then depresses the foot-treadle wheel to send 
the locking plunger forward against the outer end of the 
blank and to bring it into proper drilling position. Then 
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FIG. 25. MACHINE FOR DRILLING 
NEEDLE PLUG 


he raises the hand lever at his left, to feed both spindles 
and their tools toward the piece from both sides at the 
same time. As the spindle-feed lever is elevated, an air 
valve automatically opens, letting compressed air of about 
15 Ib. pressure into the pneumatic cylinder at the center 
of the machine. This air pressure acts against the under 
side of the cylinder piston, forces it upward and at the 
same time forces up a U-shaped yoke fastened to the top 
side of the piston. As this movement takes place, the two 
inner edges of the yoke, which are tapered, draw in two 
jig-jaw slides, closing them firmly on the work. 

After the drilling operation is complete, the foot 
lever is lowered, the air valve shutting off automatically. 
At the same time the work-holding jaws spread apart, 
and the drilled pellet is ejected by a spring. The exhaust 
air from the work-operating cylinder is piped up to blow 
away any chips, after every piece is ejected. These jaws 
are thus kept thoroughly cleaned, and all pieces fit snugly. 
The drilling spindles are tapered on their inner ends 
to fit the sockets of the No. 1, either Jacobs or Skinner, 
chuck for drills up to sy in. in diameter. Their outer 
ends run in sleeves with 2-in. endwise adjustment. afford- 
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ing means of easily maintaining the proper depth of 
taper in the combination hole and also of compensating 
for the shortening of the straight drill by grinding. 

The spindle for the combination straight and tapered 
drill runs at 2,436 r.p.m. and the spindle for the 0.095 
te 0.105 drill at 3,350 r.p.m. Spindle-driving pulleys are 
114 in. in diameter by 1%¢-in. face and run on projections 
of the phosphor-bronze spindle bushings inserted in thy 
spindle frames, thus eliminating all belt tension from the 
spindles themselves and permitting them to run practic- 
ally as floating spindles. The bench space occupied is 33 
in. by 26 in. by 28 in. high. The weight of the machine 


is approximately 400 Ib. 
Licgut-DRILLING AND INDEXING LATHE 


For drilling the four holes in the percussion needle 
plug, Fig. 24, the drilling lathe, Fig. 25, The 
output obtained is 4 completely drilled pieces per minute, 
The percussion needle plug is of brass, 
and the drill a No. 60 0.040-in. stock twist drill 
special temper. It is drilled at a speed of 6,000 r.p.m. 

The drilling is done by a light sensitive spindle run- 


is used. 


or 240 per hour. 
with 


ning in a feed sleeve, which is fed by the hand lever, shown 


at the front of the tailstock. On the chuck end of the 


sleeve is a sliding steadvrest that travels in a guide. 
The steadyvrest is provided with a drill bushing that sup- 


ports and accurately starts the drill. In drilling, the 
steadyrest is fed up until it stops against the piece being 
drilled, while the drill continues on and performs the 
drilling. 

The spindle pulley runs on a sleeve clamped into the 
rear end of the tailstock and drives the drilling spindle 
by means of a keved collar fastened to the pulley, insuring 
u sensitiveness that is desirable when drilling very smal! 
holes. The drilling spindle is driven by a 1-in. endless 
canvas belt from a countershaft fastened to the back of the 
machine. <A belt tightener is provided. The headstock 
is a casting with an extending slide upon which the tail- 
stock can be adjusted to its proper drilling position. The 
spindle is provided with a four-notch index wheel that 
is actuated through a ratchet and pawl by a hand lever, 
so as to bring successively each of the four holes in the per- 
cussion needle plug into line with the drilling spindle. 
The spindle is locked in its drilling position by a lever 
located at the rear of the indexing 

The tailstock is adjustable crosswise, like a lathe, to 


wheel. 


The spindle is also provided with a 
spring chuck that is opened by means of a sliding thimble 
connection on the left end of the spindle. The thimble 
is actuated by the long bent lever that passes underneath 


the table and that is connected to a foot pedal by a link 


accomplish this. 


rod. The chuck is closed by a heavy compression spring 
when the operator removes his foot from the pedal. The 
work, after being drilled, is automatically ejected by a 
sudden jet of compressed air, provided by a small special 
shut-off valve that is opened only during the interval that 
The valve is connected 
The floor space re- 
by 2 ft. 7 in., and the machine is 
Its net weight is 500 lb. 


it takes to move the index wheel. 
to the spindle by a single brass tube. 
quired is 3 ft. 1 in. 
4 ft. 2 in. in height. 


The machines herewith described are made by the 
Langelier Manufacturing Co., Providence, R. L, and 


indicate the possibilities of shell production in the use of 
specialized tools as opposed to the adaptation of regular 
machining equipment. 
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Two Different Mold Dies for a 
Radiator Cap 


By Gustave A. ReEMACLE 


The two mold dies shown herewith are the product 


of two different shops, and while they both produce a 
radiator cap of similar form the dies themselves differ 
In construction and are operated in a different manner. 


The only noticeable dissimilarity in the product of the 


the single die has a double 


that of the multipl 


dies is that the product of 
fin at A and B, Fig. 1, 
has only one fin at A. 
The parts A and B, Fig. 2, were turned in 
the outside milled. The hole B 
finished size and the plug inserted as shown. 
facilitate the 


while die 
lathe 
the 
This plug 


After 


th 


and was bored lo 


was inserted to milling grooves 
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Fig.! 

FIGS. 1 AND 2. MOLDING THE RADIATOR CAPS 
having been milled to size, th piece was parted in the 
proper place and thr pl Cs worked separately, The 
cavity in the force which forms the top of the product 
was machined to shape. The bottom force was next 
placed on a plug arbor which had been turned, and ran 
true in the lathe and was machined internally and on 


the face to the finish size and shape. When machining 


the chase or shell C as much metal as possible Was re 
moved while the piece was in the lathe. One of the 
forces was then placed over the hole and the form marked 
olf. The hole was then machined to the line in the 
slotting machine and filed to fit the forces. The plug 
D was finished to size at all points except 2, which was 


made the finish size plus the distance desired between 


the top of the plug and the top force. The chase Chad 
C1 left to 


‘5 1n. which 
the bottom would 


surplus stock on each face, was 


allow the piece to be machined so that 
be square to the hole and the proper space would exist 
the and the 


was 


plug 
top of 


top force when the top of 
flush the The 
force was then doweled in position in the chase, 
a light cut from the bottom 


With the bottom 


between 
the 
bottom 


force with the chase, 
the force being set in so that 
of the chase brought the force flush. 
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force doweled in position, the plug and top force were 
inserted and the whole placed between centers in the 
lathe and machined all over to finish size. The chase 
was then hardened and drawn. 

In operating the die the plug was set in place with 
the brass insert, the powdered compound poured into 
the die, the top force inserted and the die set under the 
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Bottom Plate 














DIE 


FIG. 3. MULTIPLE MOLD 


press. During the preceding operations the die rested 
upon a bench and was quite hot, the operator’s hands 
being protected by heavy gloves. This die is not equip- 
ped with a steam plate, but is heated and cooled by the 
steam plate of the press. When ejecting the product 
the die was turned upside down in the press and placed 
upon a fork, points F resting upon the fork. A knock- 
out pin was placed at / and the plug, product and top 
force pressed out. 

After the top and bottom plates had been planed to 
size, they were clamped together and the six 14-in. holes 
drilled and reamed through both plates. As these holes 
were used to locate the plates upon the faceplate of the 
lathe when machining the seats, it was observed that they 
were drilled and reamed squarely. A locating plug in 
the head of the lathe located the plates while machining 
the seats, and no trouble was experienced when the die 
was assembled, as the forces in the top plate line up 
correctly with the openings in the bottom plate. 

The impressions in A and B, Fig. 3, were hubbed in a 
powerful hydraulic press and are of machine steel. Three 
hundred tons’ pressure was needed to make the impres- 
sions in the forces. The chase B is of such size as will 
resist the terrific strain occasioned by C trying to spread 


under pressure. The hub is turned and milled as shown, 


care being exercised’to have A and B concentric, also that 
the surface is highly polished and the corners rounded. 
It is imperative that these corners be rounded ; otherwise 
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a hubbing operation of this sort upon cold steel would 
prove a failure, as a result of the metal tearing at the 
sides. At Fig. 4 is shown the blank ready for hubbing. 
A is the surface which is to be impressed and is polished. 
Surface B is roughed out as shown. This cavity is filled 
by the descent of the stock while pressing. , 

There is a difference between hubbing in a press and 
hubbing under a drop hammer, inasmuch as a_ polished 
hub under the hammer will produce a polished im- 
pression, regardless of the finish on the surface being 
hubbed, while under the slow action of the press it is 
necessary that both the hub and the surface being 
impressed be polished. After the pieces have been hubbed 
they are machined in the lathe. The hub is trued in the 
chuck of the lathe and the pieces placed upon it, the 
tail center holding the pieces against the hub while they 
were being machined. It is desired to have the fin occur 
on the corner of the product. In order to obtain this 
result the hubbed pieces were milled with fly cutters as 
shown at Fig. 5. A templet was made to correspond with 
the form A and one of the fly cutters, using the templet 
This male cutter was then used to make the 
Both cutters were applied as shown. 


to gage. 
female cutter. 

When assembling, the top forces were first screwed and 
doweled in place. The bottom impressions were then 
laid in their seats and the top plate, with forces brought 
down into its working position in the bottom plate. In 
this manner the bottom impressions are located so that 
they may be screwed and doweled in proper relation to 
the top forces. 

As regards the superiority of one of these dies over 
the other, I will allow readers to form their own con- 
clusions. In the construction of the single die about 
60 hr. were consumed, while for the construction of the 
multiple die, including the steam and insulator plates 
and knockout arrangement, 400 hr. were necessary to 

The multiple die will produce six 
10 min., while six single dies being 


job. 
per 


complete the 


radiator caps 


_ 
- 


~ 
~ 
~ 
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Fig.4 Fig.5 
TWO DIFFERENT DIES FOR PRODUCING 
A RADIATOR CAP 


FIGS. 4 AND 5. 


operated simultaneously by a single operator will produce 
six caps in 20 min. The multiple die is more readily 
heated and cooled than the single die, and the product is 
automatically ejected, thus accounting for the difference 
in the time required for producing the caps. A valuable 
feature of the single die, however, is that when repairs 
are necessary only one or two are tied up, whereas a 
breakdown on the multiple die would bring the production 
to zero while repairs were in progress. Also if six single 
dies are not quite enough to produce the desired number 
of pieces per day, one or two additional dies may be 
made, while if it is desired to increase the production in 
the case of the multiple die another die would mean 
doubling the capacity. 
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Letters from Practical Men 
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Rigid Boring-Tool Holder 
for the Lathe 


The illustration describes a boring-tool holder for an 
engine lathe. This differs from the usual practice, inas- 
much as the bars are made of rectangular instead of 
cylindrical stock. 

The regular tool-post support is removed and the cast- 
iron V-block substituted. The gib is then screwed tightly 
to the cross-slide and the crossfeed handle removed, so 
as to make the V-block permanent. One corner of the 
rectangular bar is flattened for the purpose of clamping 
with a screw. The bars are then placed in the V-block 
and centered by placing a drill in the chuck, after which 
the corners are turned off to give clearance for the various 





RIGID BORING-TOOL HOLDER 


sizes of holes. The cutters are inserted diagonally with 

clamping and adjusting screw. In straight holes two 

bars are used—one for roughing, the other for finishing. 
The bars are also made for holding taps, drill and 

dies, and they make very good substitutes for turret heads, 

with the advantage of being much more rigid. 
Schenectady, N. Y C. K. Tripp. 

& 


A Simple Hand-Operated 
Bending Tool 


The illustration, Fig. 1, shows a machine part made of 
No. 27 (0.016 in.) cold-rolled steel. The blanking and 
perforating are done in the usual manner on a power 
press, the two bends being made by the hand fixture, as 
shown by Fig. 2. Fixtures of this character are of more 
than usual interest at this time, on account of the great 
amount of work being required of power tools and 
because no set-up is required and the work is done by 
unskilled labor. 

Referring to the bending fixture, A is a cast-iron base, 
milled on the bottom with two Z cuts for holding in 
a bench vise. It is bored to contain the spring pin C. 
Screw F and stud J (which has gear teeth milled in it) 


are also milled dovetailed to admit the bending anvil DZ, 


Woereeearian 





ad 





while another dovetail acts as the sliding surface for 
bending part J. This part, it will be noticed, has a rack 
milled on the bottom and carries a tool-steel anvil M. 
A is also milled to contain B. 

The part B is also of tool steel and acts in the same 
capacity as the lower die in the press tool, while DZ acts 
as a punch, the two making the first bend. After the 


a 
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A HAND BENDING FIXTURE 


first bend is completed, J is carried forward by means of 
handle A, # acting as the lower die and M as the upper. 
In this way the second bend is made. 

The spring pin C exerts a constant pressure on the 
piece to be bent, not only holding it while being bent, but 
freeing it from B when DEF is returned to the starting 
point. Grorck P. Brerrsci mip, 

Arlington, R. I. 


Oil-Ring Difficulties 

The illustration shows a job which would not be diffi- 
cult in a well-equipped shop, but was so in the small 
-hop where I was once employed, as the equipment was 
old and worn and there was no miller. 

The rings were for oiling an 8-in, shaft and had to be 
fastened together, as shown, after the shafts were in place. 
They were first cut in two, the ends filed flat so that 
they would come together square, and then the halves 
were strapped to an angle plate and spotted for drilling 
The tap holes and body size holes were put in without 
trouble; but when the rings were turned over to be 
counterbored for the screw heads, the trouble began. 

Owing to the necessary length and small diameter of 
the pilot and the play in the drill-press spindle, the 
counterbore would hardly begin to cut before it would 
cramp and break. First, one like that at A was tried 
without success, as the pilot would break; and then one 
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like that at B, with the pilot left soft; but this would 
break out the side of the cutter. 

I was about to give up in despair, when it occurred to 
me to drill through in the same way as for the smaller 
with a drill large enough for the screw heads. 
This was done. Having a fine thread tap that would 
make a good thread in these holes, I tapped them and 


holes 











DRILLING OIL 


\ SIMPLE METHOD OF RINGS 


made plugs, as shown at C, 


with the countersink in the 


end, screwed them 
Simple, wasn’t it? 


Ilion, N. Y. 


in tight, and the trick done. 
But I didn’t think so at the time. 


Hlarotp E. GREENE. 


Was 


Air Tank Made of 14-In. Pipe 


The illustration shows a simple but practicable air 
tank that we installed in a local garage. It is composed 
co Safety Valve 

3 as 
== (2 a 
Outlet SS let 
| SSS 


{ —= ) 
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4 


lLegs,3 ‘Long’ 


AIR TANK MADE OF 14-IN. PIPE 


of a piece of 14-in. iron pipe 14 ft. long, with a cap on 
me end and a coupling on the other. A plug was made for 
the coupling, with four small legs about 3 in. long, to 
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clear the blowoff cock and also to screw the plug in tight. 
The tank is stood on end. 

The inlet and outlet for air are on the top. By placing 
them in this wav we get pure air free from oil and water, 
which settle at the bottom, where a blowoff cock is placed 
to clean the tank. 

Fresno, Calif. 


This also keeps the air lines clear. 
W. R. Scorr. 


A “Reader” for Alignment 
Charts 


Herewith I illustrate my scheme for reading alignment 
charts with a black thread instead of with a straight- 
edge. 


| whittled down a cheap wooden rule as indicated, 
split two corners a trifle to hold the ends of the thread, 























HANDY READER FOR ALIGNMENT CHARTS 
put the thread in place and added a button for holding, 
to make the “reader” still more convenient. 

I can work more quickly with this reader, as I can see 
both sides of the thread at the same time and no time 
is lost is shoving back and forth. Besides, I believe it to 
be more accurate, for the thread is placed “directly on 
top” of the mark, just as with a cross-hair on a slide rule. 
The finer the thread the better. N. G. NEAR. 

Brooklyn, Bs 


Repairs to Scored Air Hammer 


An air hammer was recently sent to the shop on trial. 
Either through lack of sufficient oiling or by foreign 
particles finding their way into the cylinder its walls and 
the plunger were badly scored. 

Small particles of metal were embedded in the plunger 
and cylinder walls, gripping the plunger so that it had 
to be driven out. To return the hammer to the manu- 
facturer in that condition was out of the question, and the 
fact that we badly needed the hammer set me thinking. 

Removing the plunger and scraping the high spots off 
the plunger and cylinder removed the embedded particles 


of metal. To grind the plunger to the cylinder, I con- 
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structed out of odds and ends about the shop a universal 
socket and soldered it to the plunger. Then | rigged 
a couple of sash pulleys over my vise bench and hung a 
small portable drill from a strong cord, with a counter- 
weight on the other end to balance it. With this arrange- 
ment I ground the plunger into place. 

I fastened into the chuck of the drill the the 
the universal joint to which the plunger was 


————— ee . 
\ \ 
yw 


en) Dam) Won Wy 


AIR HAMMER 


end of 


rod of 






REPAIR TO SCORED 


soldered. By inserting the plunger, applying plenty of 


oil and a little flour of emery, starting the drill and 
working the plunger up and down in the cylinder | 
secured a good fit. A. H. Yocu. 


Hazleton, Penn. 


Machining the Form on Shells 


The illustration shows a lathe attachment for 
4.5-in. shells. This outfit employs the old principle of 
radius and center often used on machine tools for special 


turning 


jobs and is giving excellent results, as it is designed 

produce a continuous power feed over the entire shell and 
is also provided with an automatic knockout so that the 
operator need give the job no other attention than replac- 
ing the The rig 
the shel! is finished, thus making it possible for one man 


shells. always comes to a stop when 
to run several lathes on this operation. 
is fitted to the 
and has the 


The main casting A cross-slide of the 
lathe 
tached for adjusting the cutter to the diameter of the shell. 


The small gage 


carriage cross-slide nut and screw at- 


The swinging arm B carries the cutter. 


is used for setting the cutter to the correct radius after 
each grinding and may be swung out of the way when 
not wanted. It is interesting to observe that the shape 


of the cutter in this outfit does not affect the shape of the 
finished shell. Hence the grinding need not be done by 
skilled help. 

The operation is as follows: 
on centers, the nut on the auxiliary carriage C is closed 
by moving the link PD to the right. The carriage FE and 
the arm will then advance until the profile is turned and 
the arm strikes the stop /’, when the main carriage will be 
fed along to turn the straight part of the shell, after 
which PD will strike the knockout G. The operator removes 


After placing the shell 
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the shell and runs the main carriage back to the stop //, 
pulls the carriage back to the and the 
cycle is completed. 


When the device 


stop ep as shown, 


is used, the lead-screw nut is removed 


trom the lathe carriage and fitted into the auviliary 
carriage at A. H. P. Hoag. 


Brantford, Canada. 


Continuous Drilling 


about continuous mill- 
drilling, 


hear a great deal 
little of 
Importance, 


Nowadays we 
but 
equal, if not more, 

The 


use al 


ing, very continuous which is of 


jig that is in 
Co., of Detroit. 
end 


accompanying illustration shows a 
the Detroit Motor Machine 
It comes close to accomplishing the 
The jig is used 


and 
COll- 


be xX 


desired 


tinuous drilling. on a 10-spindle 


riled and reamed,0.375" 


wt fT ~f) 


Plug for 0 
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The Work 





CONTINUOUS DRILLING JIG 


multiple press, of which eight spindles are used—four 
for **/,,-in. drills and four for 3-in. reamers. 

A glance at the illustration will show that the upper 
plate A, which carries the drill and reamer bushings, is 
secured to the column F, which in turn is fastened to 
the lower plate 2D). This is also the index plate . D being 
rigidly held to the drill table. The trunnion B ts fast 
ened to the plate (, which carries an index pin A, and 


both revolve on the column &, 


In starting to use this jig the operator places a con 
necting-rod on an idle face of the 
trunnion #, applies the washer V and 















































LATHE 


tightens the nut O by means of a 

—— socket wrench. He then indexes the 

jig once, which brings the rod un- 

7 = der the drill bushings, lowers the drill 

b head and throws in the feed. While 

4 the drill is in operation, he places an 

': other rod on the next face of the trun 

. nion. With every indexing a rod is 

o 7 Y taken off with four holes drilled and 
5 % K ee reamed, . 

It will be seen that, with the ex 

ception of lowering and raising the 

ATTACHMENT MACHINING THE FORM ON SHELLS head, the operation is continuous, as 
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the operator removes the drilled rods and places undrilled 
the reamers are feeding through. 
Therefore, he has not many wasted intervals. 

The raised rim on the upper plate A retains the 
ing compound and is kept flooded, so that the 
flows down the drills and reamers by gravity. 

The placed in trunnion B to make the 


jig as taking 


ones while drills and 
cool- 


liquid 


T-slots were 
universal as possible by care of 


The upper plugs F are also 


nearly 
any changes in rod length. 


“asily removable, to accommodate changes in the diam- 
‘ter of the bore. If there should be any change in the 
location or number of holes in the rod, the plate A could 


be removed and a suitable one made and put on. 

The lower plugs G are made oval, to reduce the time 
of putting the the jig. The large the 
connecting-rod is not split until after the rod is drilled, 

Detroit, Mich. J. M. O_puam. 


rod in end of 


Good Way To File Shafting 
plank, 


layers of 


a 2x6-in. 
three 


using 
two or 


lathe as show ni, 


Shim up 


Rig up the 


3-or 4 ft. long. with 





sheet rubber on felt, as at A Take two large files that 
are first broken in the middle of their length, making 
Bus a 
| om 
irs 
t/i if \ 
f Aa new 
y/ 
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METHOD OF FILING SHAFTING 
four pieces, which must all be ground to about the same 
length. The illustration shows how this is done. 
Put on the carriage feed and bear down on the end of 


the plank, at the same time moving it to the right and 
to the left to get different points on the files to work. 


For the same reason its position should be changed on 

the fulcrum bolt. Raise and tap the plank occasionally, 

to free the filings. M. JACKER. 
Stockton, Calif. 


Glass-Cutting Experience 


In trying to cut up several hundred old photograph 
plates into 1x3-in. strips for slides, it was 
found that a white diamond ‘point did not cut the sur- 


microscope 


face so that the edges would break away in an even line, 
but left a jagged edge. The longer the point was used 
the worse the breaks became, until it was impossible to 


get the strips off without breaking a great many. 
The glass plates were placed on a flat board 12x18 


in. in size, having a squaring ledge at the back and 
lines for gaging the size of the strip. The cutter was 
held in an adjustable head secured to a traveling bar, 


the bar being guided by two upright pieces at the edges of 
the board and at right angles to the squaring led ve. As 
the bar was pushed across the board, the diamond point 
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came in contact with the surface of the glass and scored 


it across. 





It was decided to remove the diamond and try some- 
thing else. An ordinary hand glass cutter with a knife- 
edged roller cutter was clamped to the bar and a few 
plates scored. The results was very satisfactory, as the 

k 
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a ee ve 
= 
Qe | 2 
| 18 


A GLASS-CUTTING 


BOARD 


strips would in some cases break away by their own weight 
and the edges were smooth and straight, needing very lit- 


ile grinding to finish them ready for use. 

The diamond was from a finger ring and was mounted 
in a holder just the reverse of the ring setting, leaving 
a fine uniform point exposed to the work. The rollers 
are bought at any hardware store, but they must be sharp 
the best results. GeorGE G. LITTLE. 


Rochester, Minn. 


to clive 


& 


Boring Jig with Thrust 
Releasing Stop 


In the accompanying illustration A represénts a bush- 
ing threaded at one the outside and haying a 
hole drilled and reamed from the but not 
quite through the piece. On that account it was decided 
to hold the bushing by the threaded portion in machin- 
ing the After this operation it was difficult to 
remove it from the jig until a special holder was made. 

In the illustration B represents the body, which screws 
the lathe and is threaded at the op- 


end on 
end, 


opposite 


bore. 


on the spindle of 


0K. 






tN AIT saute y/ 


\\W ‘ANI 


JIG WITH THRUST RELEASING STOP 


BORING 


posite end for holding the work. At C is shown a sliding 
stop block fitting inside of the holder and held in position 
by the hollow setscrew D. 

It is evident that, although the the cut- 
ting tools may cause the bushing to tighten considerably 
against the stop block, this pressure will be removed as 
setscrew D is loosened slightly. Then the 
machined part can be unscrewed by hand. When this 
screw is again tightened, the stop is set properly for the 
CORNELL. 


pressure of 


soon as the 


next casting. R. R. 
Providence, R. I. 
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Face-F orming Tool for a Lathe As A. R. Nemour states in his article, experiments 
are necessary to get the size, the temper and the thick 


to Mr. Hutchins’ 
lathe, 


comment on the face 


Vol. 44, 1 


With reference 


forming tool for a page 387, wish to 


say that the device really is practical and has success 
fully finished eight such pieces as are shown in the illus 
tration. These pieces were parts of molds for producing 
distributor heads. 

The rough dimensions of the tool were 8x2x14 in. The 
rough dimensions of the piece being tooled were 1% In. 


The 


reached the limit ior 


diameter. amount 
on this tool had 
such dimensions, a 


tool. 


extreme 
of cutting 


depth by 3% in. in 
surface 
one ol larger 


cutting surface requir 


ing a sturdier 


Contrary to Mr. Hutchins’ views, the tool is of little 
value for roughing, being used only for finishing. There 
was, however, a tendency to dig in a little, causing a 


slightly rough surface, forming 


tools will dig 


if pushed too hard. All 
in somewhat and produce a poor surface, 
if pushed too hard or improperly lubricated. Thy 
digging in of any tool—that is, in so deep that 
it breaks—is caused by its being improperly held in re- 
lation to the work. 


“TLOUS 


digging 


As an example, a parting tool so 


placed in a machine that spring in the tool will result 
in its advancing toward the work will cause it to chatter, 
dig in and break, even if it presents only ;', in. of cut 
ting surface to the work, while a similar tool presenting 


2 or 3 in. of cutting surface, if properly placed and held 


in relation to the work, will remove a thin shaving chip 
without trouble. 

It should be noticed that the 
manner that it has a tendency 
work. A good lathe was used, wood, 


were tapped under the chuck while it was in motion, thus 


tool is inclined in such a 
to spring from the 


and two wedges, of 


awa\ 


causing the spindle to bear against the top of the bear- 
ing. The wedges, together with the inclination of the 
tool, eliminated all danger of chattering or digging in, 


such as would cause breakage of the tool. As is necessary 


with all forming tools, this one possessed a very keen cut- 


ting edge. The tool was hardened all over and drawn 
to a straw color at the cutting edge and blue elsewhere. 


The lathe was run at the slowest speed. 


Newark, N. J. GusTAVE A. REMACLE. 


Bending Small Tubes Without 
Rosin Filling 


article by A. R. 
method described is 


much interest the 
118. The 
easy way of bending pipes, but quite complicated, so far 
as I can see. It must pains, and 
time to bend a spring required diameter so that 


with 
on page 


| noticed 
Nemour, not an 
take 
to the 


some accuracy 


it will inside a pipe and then, after it has been bent 
to the complicated shape, to take it out of the pipe. I 
do not see how the spring ean be used second time. 
If it can be used only once, the bending will be quite 


- and I believe the 


expensive 


process is also very slow. 


ness of wire to be used. This requirement certainly would 


make a special job very expensive, and I do not think 





that a spring can be removed at all if the pipe has mor: 
than one bend or has some complicated curvature of 
bend, 

Some time ago I had a number of pipes to bend. They 
were of different sizes and materials, also of various 
shapes. Some had intricate bends, and a number of dif 
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BENDING SMALL TUBES WITHOUT ROSIN FILLING 
ferent sizes of curves. The following description shows 


how the work was performed quickly and with little skill 
with a simple tool. 
In Fig. 1 


position. 


tool, with a bent 


This tool was used for 


is shown the bending pipe 


bending every imag- 


inable shape of pipe, with various diameters and of differ- 


materials. It is with a 


holes, 


ent made of a cast-iron plate, 


number of and stop blow k A, which Is shaped to 


fit the radius. By changing the roller positions in the 
different holes different shapes of bends can be obtained. 
For short pipes an extension lever B was used, with 
blocks C of the same style as block A. The pin J is in 
terchangeable in the holes #, to get various leverages 
in order to bend short pipes more easily. 

A detail of the bending equipment is shown in Fig. 


2. This is a regular pipe plug A, for one end of the 
pipe to be bent, a plunger # and a plug C, which has a 
long adjustable screw ) in the center. In bending a pipe 


fill the 
other end and com- 


all the to plug one end, 


pipe with fine drv sand, then plug the 


preparation necessary 1s 
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press the sand by the plunger and adjusting screw. In 
Fig. 3 is shown the same arrangement, but with a thread- 
ed collar, as shown, which is at times preferred. 

In Fig. 4, at A, is shown a special shape that I have 
bent by this method, using sand and the device already 
mentioned. If such a shape is required, the pipe must 
be heated just at that point, as shown at A, and pounded 
on a hardwood block at the end B. After a little pound- 
ing, the screw C’ is gradually compressed until the desired 
In this case more than one heating is 
Such shapes 


form is obtained. 
required, depending entirely on the shape. 
can be quickly bent without any special arrangements. 

In Fig. 5 is shown a pipe ready to be filled. The end 
A is plugged up, and in order to fill with sand quickly, 
a funnel B is used. The bending of pipes is done in the 
following way: After the sand is poured in, the pipes 
are plugged and the plunger made tight, as described. 
The bending is very simple and rapid. In bending rough 
pipes they must be heated at the bending point, and the 
sand can be compressed tightly. Seamless tubing is also 
heated for bending, and the sand is compressed a little 
more lightly than in rough pipes. Hard copper or brass 
tubing is heated in the same way as rough tubing; the 
sand should be compressed only lightly. 

For soft copper or brass tubing no heating is required, 
if the bend is not too complicated, and the sand is to 
be compressed slightly. It is well to pound the tubes 
on a hardwood block when they are filled, in order to get 
a solid body of sand. Then very little adjustment is 
required. 

It is important to have the sand really dry before the 
pipe is heated. If the sand is not dry enough and both 
ends are plugged, it may cause trouble—either cracking 
the pipe or blowing out the plug. With the method just 
described, pipes up to 4 in, in diameter, of different mate- 
rials, have been bent at a reasonable cost and in a satis- 
factory manner. CHARLES EISLER. 
Bloomfield, N. J. 


Cutting Off Steel im the Lathe 
In the American Machinist, Vol. 44, page 294, Mr. 


Remacle describes a method of grinding and setting part- 
ing tools for cutting off steel. While indorsing all Mr. 
Remacle says, I have something to add. 

In our experience with cutting-off tools, not only in 








the lathe, but in various automatics as well, we have 
FIG.1 | . 
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GRINDING AND SETTING CUTOFF TOOLS 


long since learned to pay strict attention to angles and 
so to design all tools that they may be readily reground 
without changing the original angles.” Now, while Mr. 
Remacle’s idea removes some of the trouble caused by 
chatter, digging in, etc., we have found that a cutting- 
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off tool ground and set as in the drawing will work ex- 
ceptionally well and at higher speeds and feeds. 

In Fig. 1 is shown a parting tool, in plan. The ?-deg. 
rake gives the tool a chance to enter the stock gradually 
and not all at once. This arrangement diminishes chat- 
ter and acts also as a “brake”—so to speak—against dig- 


ging in, 
i 


ig 

Fig. 2—the tool in elevation—shows a clearance of 7 
deg. and a top rake of 5 deg. This 5 deg. enables us to 
follow a setting practice pretty much like that described 
by Mr. Remacle, only we have definite angles. With the 
shank of the tool set at a 3-deg. center line, Fig. 3, 
we are using a 2-deg. top rake at the cutting edge, when 
the latter is set at the center of the work being cut off, 
because 3 deg. and 2 deg. give our original rake—5 deg. 

A tool-post wedge of 3 deg. should be used and the 
tool set to a stop, so it cannot be set wrong. All grind- 
ing should be done on top of the tool only and to a 
gage. 

As Mr. Remacle states, the cutoff tool often is disap- 
pointing; but maybe if we paid a little more attention 
to grinding and setting, we should all be happier, in- 
cluding the neglected, unfortunate cutting-off tool. 


Plainfield, N. J. J. Bo Murpny. 
& 
Grinding Die-Setting Pins 
[ believe that Mr. Kirchmer’s article on page 205 


describes the best grinding kink that has come to my 
notice, but why not use the stem in connection with 
the friction drive, even though a dog is not required? 
A stem 2 or 2! in. long provides a means by which a 
pin, badly distorted in hardening, may be thrown into 
line, when without it the pin might not grind clean all 


” 
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GRINDING DIE-SETTING 
intend to use this combination on the next set 
of pins. Of course, the stem and butt end of the pins 
are left soft, only the working part being hard. The 
stem center should be reamed before grinding, to insure 


W. J. WELLS. 


over, | 


a good bearing. 
Brooklyn, N. Y. 


Cutting Downward in the Lathe 


The editorial on page 255 was very interesting to me, 
as it brings to my mind an instance where it was almost 
necessary for me to cut downward. 

The job was to cut the centers out of some machine- 
steel pieces about 8 in. square by 114 in. thick, the holes 
to finish about 3 in. in diameter. I found it impossible 
to tighten the bearings enough to keep the work from 
chattering and the cutter from “hogging” and breaking 
off, when it was right side up, so I turned it over and 
cut back of the center with the lathe running forward. 

The trouble stopped immediately; and I think that, 
besides holding the spindle down in the bearings, an- 
other reason for the better action is that, if the cutter 
tends to stick or dig in, the extra force serves to throw the 
tool out of the work rather than into it, as the fulerum is 
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in a different place, which I think is shown more clearly 
in the sketches. 

In cutting upward, the points A, Fig. 1, become the 
fulcrums. If there is any tendency for the different mem- 
bers of the tool carriage to part at the points B, as is 











FIG. 1. POINTS OF FUL- FIG. 2. POINTS OF FUL- 
CRUM WHEN CUT- CRUM WHEN CUT- 


TING DOWNWARD TING UPWARD 
nearly always the case to some extent, the cutter swings 
forward into the work on radii from the points of ful- 
crum, 

In Fig. 2. cutting downward, the points of fulerum 
are at A, which causes the cutter to swing from the work 
on radii from these points, thus relieving it. 

In cutting off work on centers or in the steadyrest I 
have found the same scheme to work better than cutting 
upward, the same reasoning with regard to the point of 
fulerum being applicable. Harotp KE. Greene. 

Ilion, N. Y. 


Correcting Imaccurate Spacing 


To correct the center distance between the holes A and 
B in the illustration on page 360, Vol. 44, one would 
either have to broach the inside edge of both holes or 
make the broach 0.0004 in. larger than the original size 
of the hole and broach the inside edge of the hole A. 

By making the broach 0.0002 in. larger the holes 
would still be 0.0001 in. too far apart center to center. 

Chi¢«go, Ill. HENRY SWINDELLS. 


*8 
* 


Economical Patterns for 
Temporary Work 


I cannot agree with either Mr. Francisco, page 1129, 
Vol. 43, or Mr. Parker, page 165, in regard to the methods 
they use. I think a better and a quicker way to make a 
temporary pattern of this kind is as follows: 

Cut out a body form A with the two core prints BB 
on a jig saw, from any thickness of board. Then cut 
out the two flanges DD, of any thickness desired, and 
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attach them to this form. Lay the form on a flat surfac 
and cover it with plaster of paris. While it is green, use 
the former C by drawing it over the form <A, the sides 
of which will make a guide. Use a smaller form for the 
core prints. Form ( is made from sheet metal about 
jg in. thick. 

This operation completes one-half of the pattern, and 
the other half is made similarly. The same method is 
used in making the core-box form. When finished, shellac 
and oil the form, then cover it with plaster of paris to 
make a sood solid eorTe box 

A 4-in. elbow pattern and core box of this des ription 
have been made in less than 5 hr. \. k. Honapay 


Naugatuck, Conn. 


Gage for Testing Cutters 


Mr. Smith, on page 732, Vol. 43, describes a gage for 
testing the truth of milling cutters. Experience on a 
similar subject prompts me to describe another simple 


method of testing the truth of cutters, gears or anything 
presenting an irregular surface, 
It was essential that the circular form (C, which is 


somewhat similar in construction to a gear, slLould run 








A GAGE FOR TESTING CUTTERS 


dead true. The indicator shown was the only one avail 
able for the job, and the contact point was too small for 
the broken surface of the form. By applying the adapter 
as shown, so that part B butts against the contact point 
of the indicator and presents a plane surface to the form, 
the forms were readily tested. Pin A was made a good 
fit to part B, thus preventing lost motion. 
Newark, N. J. GusTAVE A, REMACLE, 


Federal Aid for the Promotion 
of Vocational Education 


An editorial on page 345, on the subject of Federal 
aid for vocational education, contains several statements 
on which I should like to see further discussion. Refer 
ence is made to the corporation school, and it is stated 
that its advocates claim that such a school is the only 
proper method of training for the mechanical trades. | 
should like to be permitted to bring out one or two argu- 
ments that rather question that statement. 
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I can readily see that, given a city in which there ex- 
isted both a corporation school and a trade school, a boy 
passing through the corporation school would be of more 
value to that particular firm than the boy who had 
passed through the trade school; but I question very 
strongly whether this would apply when it came to the 
question of employment in a different shop carrying on 
different be right 
is the impression that I 


an entirely line of work. I may not 


this, but it 
from both personal experience and observation. 


about have formed 

Then, too, there is the coéperation plan, as carried out 
in Fitchburg, Mass. I believe that this 
scheme for vocational training in a city where there are 


is an excellent 


enough manufacturers who are willing to codperate to 
the extent that they Fitchburg. It makes a fine 
method for the boy, because he is working for wages and 
vetting his education at the The cost to the 
But here in my opinion is the weak 


do in 


same time. 
community is small. 
spot of the system: It is open only to a selected group of 
who have their the 
school, which on the average means that they are at least 
Statistics show that the big majority 


boys, reached second year in high 
16 years of age. 
leave school at 14 years of age, owing to the economic 
pressure, which I assume means that whatever they can 
earn will be very welcome at home. 
Neither plan outlined makes any 
i4-vear old boy. Is this right? From a 
but at the same time, 


Many parents can be 


for the 
many 


provision 
great 
standpoints I believe that it is; 
what is to become of this boy? 
induced to send him to a trade school for two or three 
years, but to ask them to continue to support him until 
he is 18 or 19 years of age is requiring more than they 
are willing to do, 

While corporation and cooperation schools are good 
for the places that have them, what about those communi- 
ties which have boys, but no schools of the aforementioned 
tvpe? This is the place, it seems to me, where the public 
vocational school can do the most good, because a boy 
should not be deprived of the privilege of getting a trade 
education simply because there did not happen to be in 
his town any large manufacturing concern that was broad 
enough to inaugurate such a system. 

The following statement, “We strongly believe that it 
is fully as essential to have the boy know why he performs 
each operation as to learn how to do it, both from the 
viewpoint of making him a better workman and to give 
him an added interest in his work,” pleases me, because 
indorsement of the method which is 
creat the 
and which, I believe, will turn out 
voung men with a better idea of what they are trying to 
than if they learn by performing one operation on a 
By making one piece 


it Is In a sense an 


followed to a extent in Massachusetts schools 


broader workmen 


do 
great number of duplicate parts. 
complete from start to finish, the reason for each opera- 
tion and the logical sequence that must be followed can- 
not help but be And at 
the same time he not only learns how to manipulate his 


impressed on the apprentice. 


machines as may be required, but he gets a broader in- 
sight into his work, owing to the better conception of the 
piece as a whole. 

In regard to the question how much a boy should be 
taught in the vocational school, there is a great difference 
of opinion. We must recognize the fact that there are 
a great many of us born to occupy the lower positions— 
limited to such by the amount of brains given us at birth. 
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Whether or not a little training will enable such a one 
to step up to a higher position in the wage scale is a 
question | am unable to answer to my own satisfaction. 
Whether it would pay a community to spend money in 
training hoys to become machine operators is also an open 
but I do feel that such training, if given, should 
have a well-detined limit, to be determined solely by the 
financial side of the question. That is, we should have 
a predetermined wage, and it should be held unprofitable 


question > 


for a community to train its boys to occupy positions pay- 
Just what that amount should 
but 
surely it should be well above the wage of the day laborer, 
who gets his job whether he has had any preliminary 
Yet this may be a unscientific 
statement to make in view of what scientific management 


ing less than that wage. 
he, | will leave for some financial expert to figure; 


training or not. very 
has been able to do in increasing efficiency. 

Personally, 
broad a training as it is possible for boys of that age (14 
to 17) to absorb and benefit by. The shopwork should be 
uptodate and as thorough as it is possible to make it, 
while the technical side of the training should be equally 
Later on, if 
there is time, it might go into the theoretical side. 

It had never occurred to me than in training boys to 


[ believe that these shops should give as 


as good, though it must first be practical. 


be machinists it would be of any advantage to them to 
understand forging and woodworking. I had always felt 
that even the three years allowed to the machine shop 
were hardly enough, and yet I have talked with several 
machine-shop foremen lately who have voluntarily ex- 
pressed such a belief, stating that it would tend to develop 
broader and more capable men. 

On further questioning, while one or two differed, it 
was the generai consensus of opinion that the shops in 
which the machinist was allowed to touch the fire were 
very few and far between, and as for permitting him to 
venture into the pattern shop, Now 
these men are practical everyday machinists working at 
their trade ; 
logical reason for their belief, it is very evident that for 
some reason which they are unable or unwilling to express 
they hold firmly to it. Burton A. PRINCE. 

Westfield, Mass. 


that was unheard of. 


while they may not be able to give any good 


Wanted--Data on Drill Wear 


One who has had experience in the drilling department 
of a machine shop has no doubt been puzzled by the action 
of twist drills. Among a number of these taken from the 
same package one may stand up for three or four hundred 
holes without the need of regrinding, another need atten- 
tion after half that amount of work has been accomplished 
and still another fall down after drilling a comparatively 
few 

Comparatively little information has been published on 
the life of twist drills, and the articles that have ap- 
In commenting on the desira- 


holes. 


peared lack uniformity. 
bility of such data a correspondent submits the following 
example: 

How many inches in depth should be drilled between 


each grinding or sharpening of a high-speed drill about 
1 in. in diameter; material drilled, 40 carbon steel; speed, 
100 r.p.m. ; 

Authentic 
prove especially timely. 


rate of feed, 3 in. per min. ? 


records on the life of twist drills should 
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. °° .° oy re , Sin t} x the possibtil of 
Code of Factory Lighting We face here, as in all such things, r 
many different sets of eca om rement or Commisslol 

7 F P 5 « ~ | - ? yt} i | } ry? ‘ 

The code of lighting for factories, mill and oth vilen She edventeees of Guiferm wracticn are chvion: 
work places, prepared by the Illuminating Engineering nq jt is fortunate indeed that, before industrial lighting 
so lety, was discussed on the evening of Mar. 14 at the has been surrounded by a maze of irreconcilable rules. thu 
; YT (rr ‘ ’ lew : | St es oe ‘os | na ‘ 
joint meeting ol the New York section of the society a Illuminating Engineering Societv has come forward with 
the New York section of the American Society of Mechan ides iain 
ical Engineers. This is the first time the code has Its requirements will affect the manufacturer in th 

weived coner —— oa » eade and ‘ 
received general discussion. The articles of the code and gy angi] management of his plant, the mechanical engi 


an explanation of the purpose behind its preparation wer 
published in the American Machinist, Vol. 43, p. 5AG 
The trend of all the 


code and emphasized that it is a piece of pioneer enginee! 


discussion was favorable to the 


ing work that promises good to employer and employes 
alike, if its provisions are used as a basis for state laws 
Only 
touched upon as possibly needing changes or improve 
ments. But the attitude of the manufacturer toward the 
code is of some concern, although the Commissioners of 


commission regulations. a few points wer 


or 


Labor of the States of New Jersey and Pennsylvania wer 
quoted as saying that in their opinion there would be no 
difficulty whatever in enforcing the laws or regulations 
that might be framed in its 
They believe that manufacturers will welcome something 
of this As a fact, improvement in 
factory lighting has received considerable attention wm 
the technical press during the last five or six vears, and 
much has already been done by way of installing better 
artificial lighting systems and better lamps during that 
period. 


keeping with provisions 


nature. matter of 


In spite of the improvements made by progressive sho} 
managers there are many manufacturers who still provide 
in their factory buildings so low a standard of illumina 
tion and so poor a quality of light distribution that their 
employees are subjected not only to the risk of serious 
accidents, but to the hazard of permanent injury to thei 
evesight. <A 
interest and opinion, and 
by the initiators of this code will undoubtedly soo 
1 hue 


ron] 


arising th pubilk 


corrective tore Is now 


regulation such as is aimed at 
come 
Hess 


into effect in many states. As a matter of 


it is wise for manufacturers to provide more and better 

illumination than anv standard likely to be enforced as a 

minimum requirement in any state, and the wi 

formed, progressive shop owner and manager will favor 

the wise regulation of industrial lighting and _ not 
it. 


oppose 
But this favorable attitude is not the only one that the 
Eve 


Interest 


manufacturer should take. n if there is no intent to 


favor any particular on the part of those who 


with the duty of 
that 


unnecessary 


are intrusted lraming such regulations, 


there Is a danger unwise requirements may 


manufacturers to hardship without 


acCO! 


purpose, unless every engines 


plishing any beneficial 


aspect is earefully and proper! considered. 
from other fields, th 
the 


matters of th 


al practic will be for 


rene! 
to assume authoritv for such re 


is kind are somet 


nes g 


ordinances. 


neer in installing and operating shop equipment, and th 


workman in regard to his personal safety, physical well 
These 


tively, have the right to insist that such a code shall justly 


heing and earning capacity men, taken colle 


safecuard the three following interests: The physical we 


heing of everyone against accidents and impairment ol 


evesight : the produc tive capacity of everyone, by indicat 
the 


manufacturing and 


amount ol 
all 


the competitive position of manufacturers, by 


ing from expert experience minimum 


illumination necessary for other 
Drocesses ; 
imposing uniform requirements upon everyone engaged 
in the same line of business. 

The Machinist that the 


been drawn to cover these three interests and bespeaks 


American belleves code has 
for it the hearty support of manufacturers in every state 
where it is proposed to make use of it as a basis for state 


law or commission rules. 


Shipping Documents for 
South America 


The North American manufacturer who embarks in 
South American trade should realize at the outset that 
foreign business is transacted In a manner entirely dif 


ferent from that used in domestic 


transactions, Shipping 


from Illinois to Argentina is a far different procedure 
from sending a machine to Michigan In the first case 
the manufacturer has to deal not only with his customer. 
hut also with the United States Government. the Argen 
tine Government, the railroad company and the steamship 
company In the second case his dealings are only with 
the railroad company and his customer There are many 
more parties interested in the foreign transaction than 
in the home traffi 

Unless the machine builder does a verv large export 


business and maintains his own foreign department. it 
t wise for him to introduce still another party into the 
transactiol ol shipping from, iv. I] ois to South 
America. This a tion is liable t avent or fo 
vardet While his com ounts mol the dea 
es, it simplifies the work of thy manutacturer by plac 
humerous deta ls im the hana Of one who . ssiuailied ray 

their handling 

Like ( erything « se, There are wood, bar i! niiflerent 
ic rwarders, and mManutacturers, betore makil permanent 
connections with export agents or forwarde) should iy 
Vestigate carefully the standi and past se r ‘ thy 


prospective avent, 
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any other business arrangement. Such an export agent 
should be located at the port of departure, which in the 
case of machinery destined for South America means 
New York. He should be empowered to act for the 
shipper in all matters dealing with foreign business. 

The agent, when first engaged, sends to the manufac- 
turer bills of lading, certificates of origin of merchandise 
(for Argentina), consular invoices (for Brazil) and the 
shipper’s export declaration. These papers are sent in 
the form of blanks and specimens properly filled out. He 
may even offer suggestions in regard to packing, for the 
North American manufacturer is notorious the world over 
for improper, insufficient boxing and casing. All machin- 
ery for South America should be packed in extra-heavy 
boxes, in which every part should be securely braced and 
all fragile articles protected by padding at the corners 
and along the edges. The boxes, or cases, should be 
bound by iron bands. When such a box or case is being 
designed, it should be remembered that it is more than 
likely it will be dropped from the derrick of a steamer in 
some South American roadstead into a lighter tossing 
about in a heavy sea. Some careful manufacturers, 
especially the Germans, take the precaution to provide 
extra-large cases with rope slings, thus assuring safe 
hoisting means for each package. This practice might 
well be imitated by North American manufacturers. 

After the machine builder has properly boxed his 
machinery in keeping with these general instructions 01 
the instructions of his forwarding agent—not forgetting 
to mark his cases properly—he sends the machinery to 
New York, at the same time mailing to his export agent 
the consular invoices, bills of lading and his draft drawn 
to his customer’s order. In case the manufacturer is 
selling on credit he fills out this draft with the amount 
and for the term specified. In case he is selling “cash 
against documents” he leaves the amount of his draft 
blank. The export agent fills in the proper amount by 
adding to the manufacturer’s price his own shipping 
charges. Where the manufacturer's draft is drawn for 
payment on credit, as 90 or 120 days, it is customary for 
the export agent to make out his own sight draft on the 
customer to cover the shipping charges and send on both 
drafts with the shipment. 

The export agent also arranges the certification of the 
consular invoice, bill of lading, insurance and cartage. 
The fees and expenses for these items, when added to the 
amount of the manufacturer’s invoice, make up the total 
cost of the goods to the foreign buyer. 

All the documents, when finally prepared by the export 
agent, are sent forward on the same steamer that carries 
the goods and are addressed to the customer’s bank in 
South America. It is customary for the agent to ship in 
his own name, to avoid the formality of exhibiting his 
power of attorney when taking oath before the consul. 
It is absolutely essential that all these documents be 
properly prepared and forwarded on the same steamer 
that carries the merchandise. Otherwise, the customer 
is compelled to pay a fine for delay in claiming his goods 
at his own custom house, with the exception of Brazil, 
where he can file a bond guaranteed to produce the docu- 
ments within 90 days. There have been cases where fines 
of this nature, caused by delay in the mails, have been so 


heavy that the customer has refused to accept the goods, 


putting the North American manufacturer to trouble and 
expense in recovering his property. 
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While it is true that some of the large railroad com- 
panies will accept the responsibility of handling ship- 
ments clear through to South American countries, they 
have to go through the same forms as the one outlined 
for the export agent. It is evident that the relationship 
between manufacturer and agent can be much closer 
than between the manufacturer and the railroad com- 
pany. Furthermore, the reliable export houses usually 
have connections in every principal port of South America 
and can facilitate the transshipment of goods to interior 
points. 

There are some exporting houses that buy from the 
manufacturer direct, paying him in cash, and assume 
their own responsibility for shipping, and collecting from 
their customers. Generally speaking, however, the man- 
ufacturers who have been best pleased with their foreign 
business have either acted through a branch office o1 
through a reliable export agent. The charges for the 
agent's services are not excessive and are paid for by the 
customer, as already explained. The service is evidently 
well worth all that it costs. 

Another way in which the agent can help his client is 
by keeping posted in regard to the changes in customs 
or shipping regulations in South America. There are 
many of these requirements today, as shown by a helpful 
pamphlet issued by the Bureau of Foreign and Domestic 
Commerce at Washington, D. C. It is entitled “Consular 
Regulations of Foreign Countries” and costs 10c. As an 
illustration of some of these matters, all goods shipped 
to South America destined for interior points should be 
marked “En transito para -.” In the blank space 
should be filled in the name of the destination. Trans- 
lated, this means, “In transit for ——.” As another 
example, all cases destined for Brazil should have both 
the net and the gross weight marked on the outside in 
kilos, not in pounds. 


“ye 


Using Two Loading Stations; 
Drilling Speeds 

There are two noticeable features in connection with 
the special shell and fuse machines illustrated in this 
and the preceding issue. One is the use of two vacant 
stations—one for loading and the other for unloading. 
This practice provides for the employment of two oper- 
aters in case the speed of the machine is too great for 
one operator. 

The other is the specific information in regard to 
drilling small holes by revolving both the work and the 
drill, in connection with the steel gaine and the brass 
graze pellet. The steel gaine, with its drill of only 0.031 
in., is run at 800 r.p.m. in an opposite direction to the 
drill, which has a speed of 4,500 r.p.m., giving a total 
equivalent drill speed of 5,300 r.p.m. In the brass work, 
however, the drill speed is a third higher and the work 
speed 50 per cent. more—6,000 and 1,200 r.p.m. respec- 
tively, or a total of 7,200 r.p.m. 

These speeds are evidently the result of much experi- 
menting, and the relation between the drill and the work 
speeds is of particular interest. Here is a subject that 
has not had the study that might well be devoted to it, 
partly because of the lack of incentive and partly because 
we seldom seem to have the time. The drilling of ordinary 
holes is more of a problem than we are apt to think, and 
doubly so when the holes are many diameters deep. 
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Special Lathes for Making front being 14 in. and the rear 7,4) in. in diameter, with 
Large Shells a total spindle length of 404 in. They are driven by a 
66 l 


t-in. double belt with gear ratios of 6 to and 8 to 1, 


The demand for lathes suitable for the rapid produc These can of course be changed, should others be de- 
tion of heavy shells and the success of single-purpose — sired. 
machines for use in that work have led the Root & Van Two sizes of pedestal lathes are made—one with a 
Dervoort Engineering Co., East Moline, Ill, to design bed 4 ft. 5 in.: the other, 2 ft. longer. These are for cut- 
and build a line of such machines. ting the band groove and trimming the end to weight. 
The machines are excellent examples of simplicity of | The lathe for boring and turning has a 10-ft. bed and 
design combined with great strength and rigidity. The is supported at the outer end. It has a regular carriage, 
headstock is the same on all the lathes, the bed, carriage with a large feed screw and rack, stops for the tool slide, 
and feed being suited to the work to be done. The spin trips for the feed and other conveniences, such as an 
dles are of cast iron, hollow, to allow either &-in. or open-side tool post of heavy design, not shown. 
9.2-in. shells to be held inside by air-controlled collet The illustrations show these lathes as sel up In a shop 
chucks for boring. The bearings are also of cast iron, for manufacturing shells rather than for exhibition. Fig 


of ample size, as can be seen from the dimensions, the 1 shows the chain feed and special three-screw chuck. 





—_—___—— 








FIG. 1. CUTTING-OFF MACHINE FIG. 2. LATHE FOR TURNING BAND GROOVE 
Spindle bearings, front, 14x8% in.; rear, Spindle bearings same as Fig. 1; length of bed, 6 ft. 5 in.; air chuck; 
7A%x7% in.; length of bed, 4 ft. 5 in.; belt, 4 in. belt, 4 in. double; spindle cast iron in cast-iron bearings; special turret and 
double; gear ratio, 8 to 1; weight, 4,500 Ib. back tools; gear ratio, 6 to 1; weight, 4,800 Ib 








FIG. 3. TURNING OUTSIDE OF SHELL FIG. 4. BORING LATHE 
ratio same as Fig. 2; no tailstock; bed 


Spindle and gear ratio same as Fig. 2; special expanding Spindle and gear 
l approximately same as Fig. 3 


mandrel; length of bed, 10 ft.; weight about 7,500 Ib and weight 
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A special carriage is shown in Fig. 
2, for cutting and waving the band 
groove. This illustration also shows 
the air pipes and valves for the 
chucks and gives a good idea of the 
driving gears. Fig. 3 is a close view of 


the turning lathe, to show the tailstock, 


in which the handwheel is stationary 
and is also provided with holes for 
a bar, if necessary. It gives a good 


idea of the spindle bearing, the man- 
drel screwed into the spindle and the 
four-bolt tool post. The open side is 
supplied if preferred. Fig. 4 shows 
the boring lathe with a bar in place 
and a shell in the chuck. It also illus- 
trates the carriage control and trip. 














This line is really more than a num- 
ber of lathes. It is rather a method 
of large-shell manufacture for which 
machines and special tools have been 
worked out and can be supplied ready 
to begin production. It will be noted 

that in each of the machines illustrated 1,275 Ib.; crated, 
especial attention has been given to — 

securing rigidity of cutting tool support and the avoid- 
ance of light and complex parts or attachments. This 
has resulted in increased pulling power. 


. 
~*~ 


Light Automatic Screw Machine 


The machine shown, which is built by the W. K. Mill- 
holland Machine Co., Indianapolis, Ind., embodies many 
of the features of the previously described product of 
this company, but is much lighter. 

The headstock and bed are cast solid, with a heavy 
web connecting the front and back bearings. This con- 
struction enables the machine to perform heavy work 
without chatter or vibration. The bearings are die-cast 
under hydraulic pressure. The spindle is made of high- 
carbon, hammered steel, with large-size bearings accur- 
ately ground and fitted. The automatic chuck is tele- 
scoped into the spindle hose, reducing the overhang to 
less than 3 in. from the face of the front bearing and 
less than 114 in. from the end of the spindle. 

By drawing the hand lever toward the operator the 
stock is automatically fed forward, and by pushing the 
lever back the automatic chuck grips the stock and 
simultaneously centers it to run true. The collets are 
removable and interchangeable and can be supplied to 
hold round, square or hexagon stock. All parts of the 
chuck mechanism are hardened, and they are ground on 
the bearing points, making them almost indestructible. 
Special collets can be supplied to hold castings or forgings. 

The turret mechanism is automatic in its functions, 
the indexing and stops being entirely automatic in their 
action. The turret is hexagon in shape, drilled and 
tapped to hold special fixtures besides the tools that fit 
in the tool holes in the faces. The stops on the turret 
are quickly and accurately adjusted for any desired 
length. The cutoff slide is provided with a lever cutoff, 
but a serew feed can be furnished, if desired. The longi- 
tudinal adjustment of the cutoff carriage has a device for 


accurate multiple-shoulder cutting. 


MILLHOLLAND NO. 2 SCREW MACHINE 
Bar-stock capacity through auto-chuck, 1 in.; swing over bed, 13% in.; swing 
over cutoff, 6 in.; : 5% ij 
diameter holes in turret, 1% in.; center of holes in turret to top of slide, 2. in.; 
diameter of hexagon across flats, 7% in.; greatest distance end of spindle to 
turret, 15 in.; width of drive belt, 2% in.; friction pulleys on countershaft, 
12x4 in.; speed of countershaft for steel, 230 r.p.m.; for brass, 560 r.p.m.; hole in 
spindle, 1, in.; thread on spindle nose, 3% in.; diameter, 8 pitch; net weight, 
» 


cutoff travel, crossfeed, 5% in.; cutoff, longitudinal, 9 in.; 


es 


1,450 lb.; boxed for export, 1,650 lb.; measurement, boxed, 72 


The oil pan is made from heavy-gage sheet steel. The 
oil pump delivers a full stream of coolant while running 
in either direction. Special turret tools will be de- 
signed and supplied for any class of work for which the 
machine is suited. A standard set of tools can be fur- 
nished, if specially ordered. A double friction counter- 
shaft accompanies each machine. 

z 


Two Motor-Driven Grinders 


The grinders here shown are of two types—alternating- 
and direct-current motor driven. Fig. 1 shows the alter- 
nating-current and Fig. 2 the direct-current type. They 
are made by the Standard Machine and Electric Co., 























FIGS. 1 AND 2. ALTERNATING- AND DIRECT-CURRENT 
GRINDERS 

Motor, 3 hp., phase, 60 cycle, 220 or 440 volt; maximum 

size of grinding wheel, 12x2 in.; wheel collars, 5%x1% in.; 

length of arbor, 26 in.; diameter of arbor where wheel goes, 

1% in.; floor to center of arbor, 39 in.; base, 20x23 in.; speed, 

no load, 1,800 r.p.m.; speed, full load 1,720 r.p.m.; exhaust 
fan, 6x2 in.: weight, complete 75 11 
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FIG. 3. HOOD WITH NEW FIG 4. POSITION OF 
WEARS BREAKER OPERATION 


WHEEL IN PLACE PARTS AS WHEEL 


Indianapolis, Ind. With the exception of being fitted 
for the use of different current, they closely resemble each 
other. 

One of the principal features is that the machines ar 
running only while in actual use. As the operator goes 
to the machine to grind, he steps on a foot treadle, the 
wheels instantly commence to move and quickly get up 
to full speed. As he leaves, the release of the treadle 
opens the switch and stops the machine. 

Arrangements are provided so that a sudden forcing 
of the work on a wheel will not cause a burn-out. All 
of the electrical apparatus is combined in the machine 
itself, with suitable fuse blocks on the back of the col 
umn, where they are easily accessible. In setting up a 
machine only two wires need to be connected for the 
direct and three for the alternating type. Both the motor 
spindle and the exhaust fan are equipped with a double 
row of ball bearings. The electric starting action is 
purely mechanical, The exhaust fan is belted direct to 
the spindle and starts with it. 

Attention is called to the wheel hoods. The work 
rests are quickly adjusted to the wheel as it wears, by 
loosening a hand bolt and sliding the hood along. The 
same operation automatically adjusts the spark and dust 
breaker guard at the top. As a rule, 

















HOOD FIG ARRANGEMENT OF LEVERS FOR 


Automatic Timing Reminders 

The type of instrument described herewith was designed 
lor use where a predetermined time is required, as not 
ably in the case of heat treating steel. The instrument is 
made in a number of styles, singly or in groups, as 
shown. 

In operation it is simply necessary to set a lever at 
the number of seconds or minutes it is desired to have 
work treated, and at the expiration of the predetermined 
period a bell will ring or a light flash, or the instruments 
can be arranged to serve both signals. An automatic 
check is thus kept on the time required for certain pro 
cesses or operations. The attendant is relieved of thi 
necessity of paying any attention to the time and is e1 
abled to devote attention to other duties. 

The hand that normally stands at zero is placed in 
motion by raising a small lever on the side of the case. 
The hand travels around the dial until it comes in con 
tact with a lever that has been previously set at the time 
the operator wishes to be signaled, When the signal Is 
given, the hand releases itself and returns to zero auto 
matically. It will be apparent that the little attention 
required permits the operation of many instruments by 


one attendant. 





this has to be adjusted separately by 
the operator and in consequence 1s sel- 
dom moved at all, leaving a large open 
Space above the wheel. 

The action of this breaker is plainly 
Figs. 3, 4 and 5. In 


illustrated ir 
Fig. 3 the hood is shown with a new 
wheel on the spindle. As this wheel 
is worn down, the work rest is pushed 
along, so as to be close to the cutting 
part of the wheel, and the breaker 
assumes the position shown. The posi- 
tion of the breaker makes it necessary 
for it to travel in faster the more the 
wheel wears, while the work guard is 
moved in exact proportion to the wear. 
This action of the breaker is accom- 
plished by means of a series of | vers, 
arranged as shown in Fig. 5. All parts 
of the hoods proper are easily removed 














by the loosening of convenient wing 


nuts. 


AUTOMATIC TIME REMINDERS 
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A single instrument is about 9 in. in diameter and 6 
in. high. The weight is about 15 |b. 

While this class of instrument was designed primarily 
for application in hardening rooms, there are other classes 
of work in which they can no doubt serve a useful purpose, 
such as dipping, electroplating and other electrolytic and 
chemical processes. The triple type of instrument shown 
is especially well adapted for a process applied to a cer- 
tain product in which different times are used for certain 
elements, as in the case of preheating, soaking and 
quenching. 

These instruments are made in a variety of styles for 
any special purposes by C. H. Brown, 47 Butternut St., 
Detroit, Mich. 

x 


Double-End Surface Grinder 

The grinder shown is intended for the lighter forms of 
plain surface grinding frequently encountered in manu- 
facturing. Both the table feed and the crossfeed are 
hand operated, and the screw dials are graduated to read 
in thousandths. The table traverse movement is by hand 
lever only. The general construction of the machine 








i- 














at 





DOUBLE-END PLAIN SURFACE GRINDER 
Table, 5% in. wide by 12 in. long; extreme stroke, 5% in.; 
crossways, 10% in. long by 6 in. wide; table movement, 4% 
in. without overhang; vertical ways, 6 in. wide by 16 in. long; 
knee, 8 in. long on the ways; spindle, 1% in. in diameter by 
24 in. end to end: base, 19x19 in.; column, 9x10 in. at base and 
7x10 in. at top; overall height, 48 in.; weight, 675 Ib. 


makes it take up but little more floor space than a single 
machine, yet two operators can work on it at the same 
time. The whole machine is made heavy and rigid enough 
to stand the wear and tear of everyday shop service. 
It may be had with plain table or fitted with magnetic 
chuck or vise, as ordered. 

It is made by the Stenotype Co., Indianapolis, Ind. 
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NEW PUBLICATIONS 











AUTOMOBILE REPAIRING MADE EASY—By Victor W. Page. 
One thousand and sixty pages, 54 x8 in.; 479 illustrations. 
Published by the Norman W. Henley Publishing Co., New 
York City. 

This is a new, 1916 edition of a book that should help 
almost anyone to become familiar with many details of auto- 
mobile construction and repair. It is profusely illustrated to 
show many of the different motors, clutches and other parts 
and has numerous double-page inserts. It also contains muca 
that seems very elementary in the way of showing pliers, 
vises and similar tools, and many of the illustrations have a 
familiar look But the average garage repairman should be 
able to find much of value about cars with which he may not 
be familiar, while owners can get many suggestions that 
should help keep their cars out of the repair shop. The book 
includes ignition, starting and lighting systems and tire 
repall 
THE WELDING ENGINEER. L. A. MacKenzie, editor. The 

Welding Engineer Publishing Co., Chicago, Ill. Domestic 
subscription, $2 per year. 

The issue before the reviewer is No. 1, Vol. 1, of a technical 
journal founded to meet the needs of those who are interested 
in the art of welding. The editorial announcement states: 

In the past the problems of the welder have been treated 
by many of the leading trade journals of this country with 
beneficial results. The time has arrived, however, when the 
industry has reached a point where no one of the existing trade 
papers can devote sufficient space to welding topics to keep 
the interested reader fully advised on welding subjects. In 
other words, the welding industry has become a specialized 
field, and a specialized trade paper is needed 

The standard journal size of 9x12 in. has been adopted, 
and the make-up and illustrations in this first number are 
above the average of new trade publications. The 16 pages 
of editorial matter cover a wide range of welding practice, in 
which the leading article treats of welding high-speed steel 
bits to carbon-steel shanks. The usual features of an alpha- 
betical index to advertisements and a buyers index are 
included 


ENGINEERING AS A CAREER—Edited by F. H. Newell and 
Cc. E 


2 Drayer Two hundred and fourteen 5x7%-in. pages; 
cloth bound D. Van Nostrand Co., New York City. 
Price, $1. 


Reviewed by DEXTER S. KIMBALL* 

This interesting book is an effort to present to young 
men and their advisers some facts and advice concerning en- 
gineering as a life work. It consists of 22 short essays on as 
many phases of industrial life, closely connected with some 
form of engineering. Nearly all these papers have been 
written by eminent practicing engineers, the remainder be- 
ing the work of educators Each article discusses some field 
of engineering, with the view of showing what this field is 
like, what the chances of success are and what characteris- 
tics a boy must have, to do well in this line. Most of the 
articles were first published in the “Cleveland Plain Dealer” 
and in the “Scientific American” in response to questions 
asked from time to time about the opportunities and requisites 
for success in the engineering professions. 

It is axiomatic that a collection of articles from such a 
group of men contains much of interest and profit for young 
men who are thinking of engineering as a profession. While 
much of the advice offered is of a standard type, there are 
offered many facts and illustrations of a practical character 
that illuminate the several fields of engineering as they ap- 
pear only to those who have had actual experience in them. 
Of course, as one of these writers points out, it is doubtful of 
how much value advice of this kind is to young men, and it 
may be doubtful how much they will profit by it. But the 
fact remains that the engineering field becomes more com- 
plex daily, and it is only by means of this kind that it is 
possible to give young men some idea of what their oppor- 
tunities may be. 

It is interesting to notice that, while these papers were 
written by men in widely different fields and while, as might 
be expected, their conclusions are not always the same, there 
are some points on which practically all agree. A great many 
of them, for instance, state specifically that a college train- 
ing, if not absolutely essential, is highly desirable and is in 
any case a great asset. There is, in fact, an undercurrent of 
approval of the technical school and its methods that is ex- 
tremely interesting in view of the opposite opinions that are 
held by many manufacturers and industrial leaders. The ar- 
ticles on Vocational Guidance, by James F. Barker, and that 
on Incomes of Technically Trained Men, by David E. Rice, 


*Professor of Machine Design and Construction, Sibley 
College, Cornell University 
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are of particular interest in this respect, as they give some 
statistics and mathematical examples on the advantages of 
technical training. We are in need of more data of this 
kind. 

The book will be valuable to young men generally, to par- 
ents, to teachers in high schools who are concerned with 
vocational guidance and to teachers in higher’ technical 
schools. All the articles are well written and may be read 
with pleasure and profit by many other people who wish to 
know something about the most interesting occupations of 
modern life. 


Melville H. Barker 


Melville Hazen Barker, general manager of the American 
Tool and Machine Co. and one of the most familiar figures in 
the machine-tool building industry, died at his home in 
Dorchester, Mass., on Mar. 9, after a brief illness 

Mr. Barker's career in the machinery-building field made 
him one of its most respected members. For more than 20 
years he acted as general manager of the American Tool and 





MELVILLE H. BARKER 


Machine Co. In addition to his long business career Mr. 
Barker’s activity in the affairs of the National Metal Trades 
Association, of which he was a charter member, brought him 
much prominence. He had been continuously a member of the 
administrative council of this association since its organiza- 
tion in 1897 and served a term as its president in 1907 

Mr. Barker was born in Bridgton, Me., 70 years ago 





HOTU NNETTN NT FHOFE? 


PERSONALS 














John S. Atkinson, for three years with the Cleveland Twist 
Drill Co., has taken the position of general tool foreman with 
the Stenotype Co., Indianapolis, Ind 

Forrest E. Cardullo, formerly designer with the Curtiss 
Motor Co. has accepted the position of chief draftsman of the 
Pierce?Arrow Motor Car Co., Buffalo, N. Y. 

Clement F. Street has been awarded the John Scott Legacy 
Medal and Premium by the Franklin Institute for his de- 
velopment of the Street locomotive stoker 

R. T. Pollock, until recently assistant general manager 
of the New England Westinghouse Co., Springfield, Mass., has 
become vice-president and works manager of the Stenotype 
Co., Indianapolis, Ind. 

B. G. Welchans who has been connected with the Canadian- 
Westinghouse Comuany, and previously with the engineering 
divisions of the Bethlehem Steel and American Locomotive 
Companies, has been appointed general superintendent of the 
Stanley G. Flagg & Co. plant at Pottstown, Penn. 

Arthur C. Wright, recently manager of the Commonwealth 
Small Arms Factory, Lithgow, N. S. W., Australia, and pre- 
vious to that foreign connection superintendent of the old 
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Hopkins & Allen plant in Norwich, Conn., is now works man 
ager of the New England Westinghouse Co. E. Springfield, 
Mass 

H. L. Harrison, formerly connected with the Barbe 
Colman Co., Rockford, IIL, and more recently superintendent 
of the munition department of the American Car and Foundry 
Company's plant at Berwick, Penn., has become production 
engineer of the Hazelton (Penn) plant of the International 
Steam Pump Co 

Arthur Churchill, for the past few years at the head of 
the small tool department of Charles Churchill & Co,, Ltd 
London, has been elected managing director, succeeding his 
brother the late Charles Henry Churchill. Willis Churchill 
who has been associated with the firm for over thirty years 
has been elected a member of the board of directors Messrs 
Walter Chamberlain and J. W. W. Gabriel remain as active 
members of the board 





OTTO Hunenaneenennny ‘ 


TRADE CATALOGS : 


evens SennenennenserrieN® 








; >; C. Ames Co., Waltham, Mass Folder Bench lathe and 
fixtures lllustrated 

W. & B. Douglas, Middletown, Conn Circular “Connecti 
cut” high duty lathe lllustrated 

The Titanium Alloy Mfg. Co., Niagara Falls, N. ¥ Catalog 
Titanium aluminum and bronze castings Illustrated, 48 pp 
34xS% in 

International Oxygen CC: 115 Broadway, New York Cat 
aloe I Oo. Cc. bipol oxyege! nd hydrogen generators 1! 


i 
lustrated, 24 pp., S%x1l1 








serreaenenne secieennene 


|FORTHCOMING MEETINGS 


ee susssscnnnnnnnnecsssssnnnssccsonnnnmnesntmnensetsel 
4 course of free lecture on military engineering will be 
given under the auspices of a committee representative of the 
four national engineering societies, by Captains Robins, Coine: 
and Ardery, Corps of Engineers, U. 8S. A This course will be 
under the direction of Major-Gen. Leonard Wood and is «ds 


signed to assist those who desire to enter the engineerir 
battalion which will be formed at Plattsburge next summer 


All engineers interested in preparedness will be welcome 
but attendance at these lectures does not imply obligatior 
to subsequent camp duty Through the cordial attitude and 
cooperation of the United Engineering Society. the auditorium 
of the Engineering Societi Building has been placed at the 
disposal of the army officers These lectures will be given 


weekly, having begun on Feb. 14, under the following divis 
ions 

March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains 
, American Society of Mechanical Engineers Spring meet 
ing, April 11-14, New Orleans, La., Calvin W. Rice, secretary 
29 West 39th St... New York, N. Y 

National Metal Trades Association Annual meeting, Ap 


27-28, New York, N. Y Hotel Astor H. DD. Sayre, secretary, 
Peoples Gas Building, Chicago, Ii! 
American Society for Testing Materials Annual meeting 


June 27 to July 1, 1916, Hotel Traymore Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 

American Society otf Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Youne’s Hotei 
W. W. Poole, secretary, 40 Central St., Boston, Mass 


Providence Association of Mechanical Engineers Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence, R. I 

New England Foundrymen’s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday: section meeting, first Tuesday Elmer 


K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 
Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y 
Superintendents’ and Foremen's Club of Cleveland. Monthly 


meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 
Western Society of Engineers, Chicago, Tl! Regular meet- 


ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia Foundrymen's Association Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America Regular meeting secona 
Friday of each month. Oscar 8S. Teale, secretary, 35 Broadway, 
New York, N. Y 
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IRON AND STEEL 





Pig Iron—Quotations were current as follows at the points 
licated 
ne One 
Mar. 17 Month Year 
1916 Ago Ago 
No Southern foundry, Birmingham..$15.00 $15.00 $9.50 
No X Northern foundry, New York. 20.75 19.75 14.25 
No. 2 Northern foundry, Chicago 18.50 18.50 13 00 
Bessemer, Pittsburgh 21.95 21.45 14.55 
fasik Pittsburgh 19.20 18.70 13.45 
No x. P puaceipnte 20.00 20.00 14.25 
No. 2 Valley 18.50 18.25 13.00 
No. 2, Southern Cincinnati 17.90 17.90 12.15 
Basic, Eastern Pennsylvania 19.50 19 4 13.50 
Gray forge Pittsburgh 18.45 18 13.45 
Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by 4 in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 
New York—— 
One One 
Mar.17, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base..... 2.95 2.70 1.85 3.25 3.10 
Steel T's, base. smn irae et ae 3.00 2.75 1.90 3.25 3.10 
Machinery steel (bessemer) 2.95 2.70 1.80 3.25 3.10 
Steel Sheetsa—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named 
New York a 
ne One 
Mar.17, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Se RO” ee 3.50 3.50 2.60 2.95 3.10 
NO. 26 DICK. é.-0<- 3.40 3.40 2.50 3.00 
Nos. 22 and 24 black 3.35 3.35 2.45 2.95 
Nos. 18 and 20 black 3.30 3.30 2.40 2.90 
No. 16 blue annealed 4.30 2.45 2.35 3.30 
No. 14 blue annealed 4.20 3.35 2.25 3.20 
No. 12 blue annealed 4.15 3.30 2.20 3.15 
No. 28 galvanized.... 5.65 5.65 4.00 5.25 
No. 26 galvanized 5.35 5.35 3.75 4.95 
No. 24 galvanized..... 5.20 5.20 3.55 4.80 
Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 
Black—— -Galvanized—, 
Mar. 17, One Mar. 17, One 
1916 Yr. Ago 1916 Yr. Ago 
4- to 2-in. steel butt welded 73% 80% 5514 & 69% ° 
2%- to 6-in. steel lap welded. 72° 79° 544% 681% 
Diameter, In 
My 3.11 1.30 D.12 3.51 
1 4.59 3.40 7.57 5.19 
1% 6.21 4.60 10.24 7.02 
1 te 7.43 ».50 12.24 8.39 
, 9.99 7.40 16.47 11.29 
2% 16.38 12.29 26.62 18.43 
} 21.42 16.07 34.81 24.10 
t 30.52 22.89 49.60 34.34 
) 41.44 31.08 67.3 $6.62 
6 3.76 10.32 87.36 60.48 
Bar tron—Prices are as follows in cents per pound at 
the places named 
Mar. 17 One Month 
1916 Ago 
Pittsburgh mill 2.40 2.20@2.30 
New York 2.60 2.40@2.45 
Warehouse, New York 2.90 2.70 
Warehou Cleveland 2.95 
Warehouse Chicage 2 40 
Cold Drawn Steel Shafting From warehouse to consumers 
requiring fair-sized orders the following quotations hold 
New York above List Price Cleveland List Price 
Chicago List Price 
Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named 
New Yort $4.50 Cleveland $5.05 Chicago $3.60 
In coils an advance of 50c. is usually charged 
METALS 
Antimony—Chinese and Japanese brands ire quoted as 
follows in cents per pound for spot delivery, duty paid 
New York 15.00 Cleveland 50.00 Chicago 45.00 
Copper Bars from warehouse sell as follows per pound 
New York 39.50 Cleveland 39.00 Chicago 37.00 


Prices--Materials and Supplies 
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Miscellaneous Metals——-The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows 

New York — 
One One 
Mar. 17, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 07.25 27.25 14.00 
Tin 2.00 42.00 ba 
Lead 8.00 6.30 4.10 
Spelter 18.25 20.50 10.50 
ST. LOUIS 
OO” ee er phaed amie ‘ 7.80 6.15 
Spelter. 18.00 6.20 
At the places named, the following prices in cents per 
pound prevail 
—— New York ——— 
One One 
Mar.17, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.00 35.00 19.75 34.00 34.00 
Copper wire (carload 
Ge gkadunaseuesaes . 35.00 35.00 16.50 34.50 36.00 
Brass rods, base........ 37.50 37.00 16.25 36.00 35.00 
Brass pipe, base........ 41.50 40.00 19.00 43.00 41.50 
Co ca vawgneae 37.50 37.00 16.25 36.00 35.50 
Solder % and ™% (case 
OGD -vteebesddaaeeenwen 31.75 26.50 34.00 35.00 29.00 
Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 

—New York—, 

One 
Mar. 17, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible........... 23.00 12.50 44.00 
Copper, heavy and wire...... 22.00 RE 23.00 
Copper, light and bottoms... 19.00 10.75 20.00 
Lead, heavy 5.25 3.50 7.00 
Lead, tea 4.75 3.25 5.25 
Brass, heavy 14.00 8.50 19.00 
= err 17.00 6.75 12.00 
No. 1 yellow rod brass turning: 14.00 14.50 
RE. chvtanbevhossvnaettsaseeeas 14.00 5.25 15.00 

Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 

10,000 6,000 2,000 Less Than 
ab. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 





Size, In and Over and Over and Over and Over and Over 
Rounds—Squares 
to , 31.50 32.00 32.50 33.00 36.00 
% to {e---+- 31.25 31.75 32.25 32.75 35.75 
% to 1% 31.00 31.50 32.00 50 35.50 
l to 2% 31.75 32.25 32.76 25 36.25 
Rounds 
3 to 3¥ 32.50 33.00 33.50 36.00 37.00 
. B ires 
. 32.50 33.00 33.50 36.00 37.00 
R ounds 
3% to 3 32.25 32.75 33.25 35.75 36.75 
Squ: ires 
3 to 3 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
to 4 33.00 33.50 36.00 36.50 37.50 
" to 6 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 87.50 88.00 89.00 
Flats 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than % in. thick 
Hexagon bars 2c. per lb. over corresponding size of round 
rods 
For cutting to any specified length not shorter than 1 ft 
add lk per Ib 
The scrap allowance is 18c. per Ib. delivered at works 
Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places indicated 
New York Cleveland Chicago 
Best grade 55 @ 60 63.00 55 @ 60 
Commercial : 25@30 23.50 25@ 30 
SHOP ACCESSORIES 
Nuts—From warehouses at the places named, the following 
amount is deducted from list price: 
New York Cleveland Chicago 
Hot pressed square $3.00 $3.70 $3.70 
Hot pressed hexagon.. 3.20 3.80 3.80 
Cold punched square. 3.00 3.50 3.75 
Cold punched hexagon 3.75 4.25 4.50 
Semifinished nuts sell at the following discount from list 
New York..70% Cleveland. .70 and 10° Chicago. .70 and 10% 
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By C. W. 





SYNOPSIS—A careful explanation of the fea- 
tures in the design of punchings for electric motors, 
generators and transformers that affect manufac- 
ture. Different kinds of dies and methods of pro- 
duction of such punch ings are described and the ir 
uses and limitations pointed out. The matter of 


economical scrap is also considered. 





In the manufacture of electrical apparatus the prin- 
cipal active parts of motors, generators, transformers, 
magnets and other electric devices are usually built in 
laminated form—from thin sheet-steel punchings, insu- 
lated from one another—-instead of as a solid body of 
iron or steel. The object of this laminated construction 
is to reduce by such subdivision the losses from eddy 
currents.’ 
cores are shown in Fig. 

The work of the punch shop becomes therefore of 
partic ular importance to the designer and others inter- 
ested in the manufacture of electrical 
apparatus. Viewed from the stand- 
point of cost, it may be stated that 
between 13 and 25 per cent. of the 
factory cost of the average alternating- 
current motor is in the punchings 

While all the problems arising from 
the various branches of punch-shop 
work are interesting, they are so varied 
~hat only those features of design and 
manufacture necessary to a full un- 
derstanding of the class of punchings 
used in the stator and rotor cores of FIGS. 1 AND 
alternating-current motors or genera- 
tors and of direct-current armatures will 
in this article. Typical cases of such punchings are shown 


Typical examples of laminated stator and rotor 








Core(Riveted 
Construction) 


FIG.! 


considered 


in Fig. 2. 

The raw material for the punchings is received from 
the mill or storeroom in sheet form and is then slit into 
strips of a width corresponding to the size of the punching 
to be made, plus a certain margin. This work is done on 
a machine such as illustrated in Fig. 3. Further opera- 
tions in producing punchings depend entirely on the 
kind of tool available. It will be well, therefore, first to 
consider the various types of dies generally used. There 
are three distinct types—1, simple; 2, combination; 3, 
compound. 

By the simple type is understood a standard round- 
hole die used connection with a slot die. Their con- 
struction will be described later, but Fig. 4 is shown to 
illustrate the successive steps in making a punching with 
round-hole dies. These steps are, for rotor punchings: 
Split or shear, center-hole, keyway, trim, slot; and for 
stator punchings: Split or shear, center-hole, trim, out- 


*Engineer, Westinghouse Electric and Manufacturing Co 

1Eddy currents are local currents in the iron or parts of the 
circuit interlinked with an alternating or pulsating flux. They 
cause heating and are sources of loss as well as p ssible 
danger to windings. As an analogy may be cited a whirlpool 
in which a stream of water retards its flow. The eddying 
may be prevented by providing a series of comparatively 
narrow channels. 


anufacture of 
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unchings 


STARKER* 


side keyway, punch out center, slot. The center hole and 
keyway are sometimes punched in the same operation. 
There are two different forms of the combination 
dies. The most commonly used form blanks the punch- 
ings completely at one blow; that is, inside and outside 
diameter, including rivet—or vent holes, if any—but not 
including the slots, which are punched out in a separate 
operation. This will be made plain by referring to 
Fig. 5. In the other form of combination dies the punch- 
ings are blanked complete, including slots, but the center 
is not punched out in this operation. A round-hole die 
completes the pure hing. ‘There are therefore two opera- 
tions required in both cases, The two steps are indicated 
in Fig. 6. The center is usually punched out before 
slotting, except that with smaller punchings and thin 
tooth tips it may to advantage be punched out after slot 
ting. 
3. Compound dies make a complete punching in one 
operation, provided the tooth tip is js In. wide or more, 
Fig. 7. In cases where the tooth tip is less than this th 
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Alternating Curr 
or Direct —- 





Rotor Stat+nr + , Ps | 
otor and Stato Ro or and Stator Rotor Punching Circular or Square 
Core(Cast Frame, Alternating Current 


Spider Type) Stator Punching 
FiG.2 


2 TYPICAL EXAMPLES OF CORES AND PUNCHINGS 


die is made with at least a ;-in. tip, to give it sufficient 
strength at that point. The teeth must then be trimmed 
off in a separate operation, to obtain the required tooth 
tip and punching diameter. This question of tooth tips 
will later be referred to more in detail. 

The selection of one or the other of these dies depends 
on a number of considerations. The principal questions 
are tool cost and quantities required. However, the size 
of die and punching, limitations of manufacturing equip- 
ment, thickness and hardness of the sheet steel must also 
be considered. 

The advantage of simple dies is the low cost of tools, 
Round-hole dies of suitabie diameter being usually avail- 
able in a large punch shop, the only new tool required 
as a rule, a slot die, the cost of which is small. Simple 
dies are used where the activity is small or for very large 
punchings where compound dies would be too large for 
the presses; that is, the power required in punching 
would exceed the permissible load on the presses. This 
limitation generally applies to punchings approximately 
above 35 in. in diameter. The disadvantages of this 
type are principally the many operations, therefore the 
high cost of the punching and the consequent delay to 
production. 

The so-called “set-up” cost—the expense for installing 
and lining up the dies in the press for each operation, 
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including the time lost to production in making these 
preparations- The 
expense must be distributed over the number of punch- 


is of course greatest for simple dies. 
ings made in one set-up. This is one reason why quan- 
tity production is 
Orders for five or ten punchings, as in the case of cer- 


essential in all punch-shop work. 


tain special parts such as finger plates, blowers and the 


result therefore in enormously high punch-shop 


The remedy is either larger quantities by group- 


like, 
COsts, 
ing orders together and stocking the parts separately 
or by standardizing a design so that the same detail may 
be used interchangeably and therefore in larger quanti- 
ties. Where this is not possible, a construction different 
from punching should be used. 
are, as a rule, well adapted to 
that have large activities, partic- 


Combination dies 


standard apparatus 





SLITTING MACHINE FOR 


MATERIAL 


FIG. 3. ADJUSTABLE 


SHEET 


ularly the type of combination die first mentioned, which 
blanks out the center. A semifinished punching of this 
number of slots punched into it, 
the 


various dies for punching different 


sort can have any 


thereby permitting use of a common blanking die 


in connection with 


numbers of slots. The tool cost, while considerably 
higher than for the simple die, is comparatively low 
with this form of combination die. 

Combination dies that punch out slots are well suited 
to punchings having less than jy-in. tooth tip. The 
small tooth tip does not affect the strength of the die, 
as the center is punched out in a separate operation. 
The activity should be large when such a die is used, ae 
one that punches out the slots at the same time with 
the blanking is of course more expensive and good only 
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for a given number of slots. This type is, from som 
points of view, preferable even to a compound die, as 
it leaves a plain circle coming out of the center, while a 
compound die leaves centers with teeth sticking out along 
the periphery. Such a center is illustrated in Fig. 8. 
These teeth are the material punched out as slots. Centers 
from large punchings are used wherever possible in mak- 
ing smaller punchings, and obviously a center with such 
teeth along the periphery, known as “toothpick scrap,” is 
more difficult to handle and therefore requires a higher 
rate to be paid for labor in using it up. 

Compound dies give the cheapest method of making 
punchings when the tooth tip is 74g in. or more, as only 
one operation is required. A disadvantage is the fact 
that it leaves “toothpick serap,” as stated. The cost of 
® compound die is high, and the activity therefore must 
be large to warrant the tool cost. The relation in tool 
cost for the three different types of dies and also the 
relative cost of punchings produced with each type are 
more conveniently and clearly shown by a curve, such as 
Figs. 9 and 10. Identical conditions, as material, labor, 
rates, shape of punchings, etc., must of course exist, and 
curves are prepared for a given set of facts. The figure 
is intended merely to illustrate the relation without giv- 
ing actual costs, which depend on the various factors 
mentioned. 

It is interesting to observe that, contrary to general 
assumption, the compound die is less expensive than the 
combination die of the type that punches out the slots. 
In manufacture, however, the more expensive combination 
die has the advantage, not only of leaving plain center 
scrap—no toothpicks—but it is found to have a consid- 
erably longer life, particularly where the narrower tooth 
tip is wanted, for the reason that this tip is not cut in 
the same operation with the center. 

The cost of the punchings made by the different dies 
is graphically shown in Fig. 10. For a given type of 
punching we may take from the curve for a certain out- 
diameter the the raw material scrap 
shown in the curve next to the horizontal line, 


side cost of less 


allowance : 


expressed in dollars per hundred pieces. The vertical 
distance hetween this curve and the adjacent one 
represents the labor plus overhead expense for the 


punching, if it is stamped out complete in one operation 
by a compound die. The distance between the material 
curve and curve No, 2 represents the cost of labor plus 
indirect factory expense, if the sheet is punched out com- 
plete with the compound die: but an additional trimming 
operation is required on account of the narrower tooth 
tip, as already explained. In the same way curve No. 3 
the for the die that 
punches out the center, curve No. 4 for the combination 
die that punches out the slots and curve No. 5 for simple 


shows cost type of combination 


dies. 

In drawing conclusions from these curves it is to be 
understood that, while the labor rates are fairly well 
fixed, the value of material varies for different designs 
of punchings, and other conditions may enter to alter the 
costs; but for a given case such curves give as definite 
data as practicable on the cost relation of a punching 
made with different types of dies. 

It will be noticed that all the labor-cost curves given 
show a kink at a certain diameter. The reason for this 
is that above this diameter a helper is usually employed, 


which of course increases the cost. On the other hand, 














March 30, 1916 AMERICAN 
at about the same diameter the slitting operation is no 
longer required, as the full width of the sheet may be 
used. These two features may offset one another or even 
cause the cost figure to drop. 

In connection with the dies used on punchings for 
rotors and stators mention may also be made of the so- 
called radius cutter. This an attachment to a slot 
die, whereby centers may be cut out when slotting teeth, 


Is 


in cases where there is no round-hole die of the proper 
diameter available. 

Circular punchings are used on electrical machines up 
to a certain size. 
ical and are therefore divided into segments. 


On larger machines they are uneconom- 
Fig. 11 
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termined largely by the cost and manufacturing condi- 
tions, although design conditions, such as the number of 
segments, should also be taken into account. 
Considering the punching alone and the labor and mate- 
rial involved in producing it, a curve can be prepared by 
calculating on a number of examples the cost of a bundle 
of punchings, say 1 in. thick, for various inside and out- 


side diameters, first as full circles, then with 4, 6, 8 
segments, ete. The intersection of these lines, then, 
would give the economical dividing line between full 
circles and segments and for various numbers of seg- 


ments per circle. Such a curve is shown in Fig. 12. 
All the cost figures are to be based on the same mate- 


rial value, labor rates, types of dies, 
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etc.; and as it is merely the relative 
cost we are interested in, it is not 
necessary to consider the actual cost in 
dollars. As the inside diameter of 


the punching is a factor in the cost, 
the curves are prepared for different 


A 


~») 


widths of rim. 2-in. rim, for ex 


‘ . . . ample, means an inside diameter 4 in, 
/ \ / op 00000 / ym.’ less than the outside diameter. 
; ao \ | s \ These curves show that there is quite 
: : \ \ ] I | a consistent change in the point ol 
* EE SZ intersection; that is, of equal cost for 
Seiten Uasenting alent Punching Centers Cireular punchings and segments or 
Stator Punching, Made With"Simple Dies” for various numbers of segments per 
circle. If we connect these intersections 








FIG.4 SUCCESSIVE STEPS IN MAKING PUNCHINGS 


ly separate curves, we come to the sim- 
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FIG.B"TOOTH-PICK 
SCRAP CENTER” 


FIG.7 SAME PUNCHING, MADE 
WITH"COMPOUND DIE” 


FIGS. 4 TO 8 DETAILS OF VARIOUS FORMS OF I 


illustrates typical of segmental punchings for 


stators and rotors. 
The dividing line between the two is determined largely 


cases 


by the relative cost and by manufacturing conditions. 
There may be considerations of design that make the 
full-cirecle punching desirable even on larger machines, 
but as a rule, the stated conditions are the determining 
factors. the 
material in the punching and the labor in making it, to 
which should also be added the labor in building up the 
core, either in full circles or from segments, and finally 
the labor and material in the 
spider, that becomes necessary with segmental punchings. 


The cost is dependent on several items 


for dovetails frame, or 
The same considerations apply to the question of how 
many segments per circle should be used. The choice 
between four and six or more segments per circle is de- 


F1IG.6 SAME PUNCHING, MADE WITH 
“COMBINATION DIE,PUNCHING SLOTS OUT” 


TT 


roughly for any diameter, within the 


f ordinary practice, which form 
Assum- 
outside 


ol punching will be cheapest. 


ing, for instance, a_ certain 


diameter and 3-in. width of rim, a ver- 


tical line at that outside diameter and 
a horizontal line at 3-in. rim give a 
point of intersection, If this point lies 
to the left of the line AB, a circle 


will be cheapest; if between AB and 
CD, 4 hetween (CD and EF, 
and to the right of EF, 8 segments will be 


NCHINGS 
segments ; 


G segments; 
cheapest. 

In using this curve 
allowed at one side or the other of the curve, as in these 


a considerable margin should be 


curves only the punchings are considered and additional 


cost for dovetails, etc., as previously stated, would have 
to he considered separately for closer calculation. How- 
ever, for ordinary purposes they form a sufficiently accu- 
rate basis and guide for the designer, Further, such 
standardized cost data have the advantage of leading to 
uniform and consistent cost calculations and save the 
time of repeatedly going over the same ground. The 


curves are made up for compound ies. Similar curves 


can be prepared for various combinations; for example, 
using combination dies on the circular punchings as com 


pared with compound dies on the segments—a case which 
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a 
FIGS. 9 AND 10. APPROXIMATE COSTS OF DIFFERENT 
TYPES OF DIES AND STATOR PUNCHINGS USED 
Inay quite Treque ntly occur In practice on account of the 

relative tool cost, which will be referred to later. 

Aside from these cost considerations there are, as 
ilready stated, manufacturing limitations to be taken into 
account in deciding between circular punchings and seg- 
ments or between various numbers of segments per circle. 
These limitations are: First, the size of sheet available 
that is, carried in stock—which usually has a maximum 
width of 39 in. Circular punchings are therefore lim- 
ited to about 38 in. in diameter, allowing 1% in. on a side 
for margin. Segmental punchings usually do not come 
up to this width. The general rule followed in practice 
is to keep the long chord within 30 in. as maximum and 
20 in. as minimum. In the second place, punchings from 
circles are limited ly the throat space of the press. 
Presses available even in large manufacturing plants 
usually do not permit more than 30-in, diameter of punch- 
Ings, Third, the upkeep of the dies must be considered 
and the tendency of large dies to alter their shape, both 
in getting out of round and in a certain amount of warp- 
ing. The limitation in this respect is also usually placed 
around 30-in. diameter. 

In deciding between full circles and segments a further 
and most important factor is the relative cost of dies. 
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FIG. 12. FACTOR COST OF CIR FIG. 13. CIRCULAR 
CULAR VERSUS SEGMENTAL VS. SEGMENTAL 
PUNCHINGS PUNCHINGS 
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In the larger sizes the cost of a compound, or even com- 
bination, die may be very high, as compared with thx 
cost of a segmental die. Then, too, the activity on these 
larger machines is comparatively small, so that investment 
in tools must be kept low. With segmental punchings 
the activity and number of pieces are greater than with 
circles, according to the number of segments per circle. 
For segmental punchings compound or combination dies 
may be used, the latter blanking the segment with dove- 
tails and vent holes, if any, in the first operation, the 
slots being indexed in a second operation. 

In referring to dimensions of tips and slots the work 
of tooth tip was mentioned. The shapes of slots most 
commonly used in alternating- and direct-current motors 
and generators are shown in Fig. 14. From the stand- 
point of electrical performance it is desirable to limit 
the width of the tooth tip te a minimum; that is, a 
narrow strip of iron between the surface of the core or 
punching and the top of the slot wedge used for holding 
the winding in place is desired. This tip under conditions 
affects the performance, as it may increase the magnetic 
leakage and thereby reduce the torque of the motor. The 
reason for this is—to give a povular explanation—that 
the lines of force tend to follow the path of least resistance 
and therefore pass from tip to tip instead of passing 


\gssn—_/ 
a 
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FIG. 11. SEGMENTAL PUNCHINGS, 4 AND 6 PER CIRCLE 


through the air gap between stator and rotor, as intended, 
in order to produce relative motion between stator and 
rotor—that is, torque. 

On the other hand, from a manufacturing standpoint 
a a/s-in. tooth tip (in fact, anything less than 7g in.) is 
a most undesirable proposition, as obviously such thin 
projections on the punch will not stand up very long in 
manufacture, thereby necessitating frequent expensive 
renewals, which unduly burden the overhead expense of 
the punch shop. In present shop practice this difficulty 
is being avoided by punching the tooth tip wider at first 
and then trimming it in a separate operation. This 
practice of course means another die and additional cost 
for every punching. 

Here is therefore a case where designer and punch shop 
must compromise, resorting to this narrower tip only 
where the additional cost of the punching is offset by an 
equal gain in copper or iron in the machine which other- 
wise would be required in order to obtain the desired per- 
formance with the wide tooth tip. A decision along this 
line is also influenced by the number of poles of the motor 
and by the construction of steel wedges, if such are used. 

While speaking of designing slots with a view to eco- 
nomical manufacture, two more particulars may be men- 
tioned briefly. The narrowest point of the tooth at the 
end between the slot grooves should not be less than tg in. 
for materia! 0.0172 in. or 0.0281 in. thick and not less 
than 1% in. for heavier material, as 0.0375 in. and 0.0625 
in. At the root of the tooth its width should not be less 
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than ;'¢ in. for 0.0172-in. and 0.0281-in material for 
punchings below 6 in. in diameter and 4’; in. as the 
minimum for punchings above 6 in. in diameter. For 


heavier material, 0.0375 in. and 0.0625 in., this dimension 
should not be less than 1% in. 

The other point is the radius in the corner of the slot. 
Such radii are often specified on drawings as small as 
0.016 in. and 0.031 although the slot cell, wires or 
bars usually have well-rounded corners and there is no 
If the die is built up in 
the 
easiest and cheapest to 


necessity for the small radius. 
such a way that two pieces of steel are joined at 
root of the tooth, it 
leave the corner entirely square, and it is difficult to make 


would he 


a radius in this case. 
any general rule along this line, as the construction chosen 


However, it is impossible to give 


for a given die by the tool designer depends on many 
factors, principally on the relative proportions of the 
design of punchings (small teeth, obstructing keyways, 
vent holes, etc.) and on accessibility for machining. This 


latter item involves in turn the tool equipment available 
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25 to 30c. per inch-width of core, which may be equiva- 


lent to approximately one-fourth of 1 per cent. of the 


factory cost of the machine However, as it is necessary 


to dispose of the light-iron centers from the stators which 


accumulate in actual manufas ture, rotors are in practic 


made very largely of the light and then it becomes 


ron. 


very desirable to make the stator and rotor from the sam 


sheet. This method has several limitations. In general 
it can be followed: 

1. When both rotor and stator are made by simple 
dies—round-hole dies and slot dies—and the air gap is 
gz In. or more on one side. This applies to punchings 
having a tooth tip of jy in. as well as to those having 


the thinner tip. With round-hole and slot dies this point 


has no influence. 


2. When the rotor is made with compound die and 
the air gap is jy in. or more on a side and there is no 
trimming operation. The reason for this is that a com- 
pound die leaves “toothpick scrap,” and at least jy in 


must be allowed on the outside to hold toothpic ks and 


(size of head on the boring mill or shaper ) and questions centel togethe This rule applies only to tooth tips of 
of production. It is therefore necessary to allow the tool jy m. or more. With less than ,'y-in. tip, the center 
designer to use his judgment or to confer with the engi- cannot be used for the corresponding rotor, but must b 

neer on the individual case. Drawings generally specify used up on the next smaller diameter. 
gz-in. radius. From the standpoint of the punch shop 3. When the stator punching is made with a combina 
some radius is usually necessary to prevent the material tion die of the type in which, as described before, th 
from dragging in the die. center is punched out in a separate operation, leaving 
Frequently, it is desirable to make the rotor punchings — plain circle scrap, and when simple dies are used on the 
from the sheet used in making the stator punchings. This rotor, the air gap to be 4 in. or more on one side. I 
method results not only in a saving of material, but also other words, this air gap can be made the limit and the 
center for the rotor still used, even 
60, ~ Ty eh — though the stator tip is less than 44, in 
O° hp 7, a 5 i r : ti A. in., 
f ose” ell since the dies used on the stator as well 
0047, 0062 as on the rotor do not require resorting 
_ Ne — to the heavier tip, with the additional 
1F trimming operation. This rule there 
Open Slot Partially-Closed Slot Slot With Overhung Tooth Minimum Tooth ibe applies to both the jy-in. tip and 
FIG. 14. SHAPES OF SL4 TS COMRONES USED IN MOTORS the smaller tip. Whenever compound 

AND GENERATORS 

dies are used on the stator and rotor, 
in labor, as one operation—that of center holing and = an additional trimming operation on account of the 
keyseating for the rotor—is avoided, this latter operation tooth tip is necessary. Sufficient material—,'y in. on 
being part of the operation for the stator punchings. a side—must be left for the trimming operation on the 
This method means that rotor and stator must be made of — stator, plus jy in. on a side for the toothpick center, 
the same thickness and grade of material and required in making a total of at least 44 in. on a sid In other 
similar quantities, Quite often rotor punchings could words, this method of using the center from the stator for 


be made of slightly heavier material, 0.0281-in., instead 
of 0.0172-in. thickness usually employed in the stator. 
This is principally on account of the lower frequency 
occurring in the rotor with correspondingly less serious 
iron losses. 

A core built up of the heavier material is cheaper than 
the light iron. 
varies in a ratio of about 0.0185 to 0.0286 by the sheet; 


The price per pound of the two materials 


or if the ratio of good punching material to scrap in a 
punching is considered, it averages about 0.064 for the 
The 


labor per punching is about 50 per cent. greater for the 


heavier material and 0.088 for the lighter material. 


heavier iron, but there are fewer punchings required per 
inch width of core. For 0.0172-in. iron it is « ustomary to 
figure on 56 punchings per inch, taking the film of insu- 
lating enamel on the punchings into consideration, whil 
0.0281-in. iron requires only about 
inch. 

The difference in cost is considerable. 
diameter of rotor approximating 12 in. it 


32 punchings per 


For an average 


amounts to 


making the rotor punchings would in this case be feasible 
only if the air gap is Yg in. or more on a side, which as a 
rule is not the case on present-day alternating-current 
machines. 

When this method of making rotor punchings from the 
to 
for stator and rotor punchings 


a Bl 
rhe 


saving that may be accomplished by the method described 


centers of the stators is used, it is necessary arrange 


a system whereby orders 
are placed with the punen shop at the same time. 
machine and other con- 


sivt ol 


varies of course with the 
ditions. 
summarizing the 


Welding Process——In 


welding 


of 
the 


Development 


development of process, H. R. Smartley, Jr., it 


paper read before the International Engineering Congress, 
states that it was early found that welds having a breaking 
strength equivalent to that of the metal itself could be pro 
duced, but the sacrifice of elongation and reduction of area 
materially lessened the apparent value of such welds Present 


practice is directed toward securing a weld of good tensile 
strength, as compared with the strength of the plate with 
high ductility, since thereby thx ervice conditions are better 
fulfilled 
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Dies for Making 


Talking-Machine Details 


By Ropert 





SY NOPSIS—In_ this article are shown some 
punches and dies of modern construction. They 
are made separaie from the main body of the tool 
and atlached with dowels and screws, so that any 
necessary re pairs can be made quire hly and cheaply. 
The tools are all of the compound type, first 
prere ing and then blanking out the part. 





On page 150 are shown some of the jigs used by the 
Rex Talking Machine Corporation, Wilmington, Del., in 
manufacturing its machines. In this article are shown 
punches and dies used in producing other parts. Like 
those shown in the previous articles, they are goo 
examples of high-grade small-tool design and manufac- 
ture, 

In manufacturing details for talking machines it is 
necessary that the parts be produced cheaply. Wherever 
it is possible and the pieces are of a suitable nature, 
punches and dies are used, If these tools are properly 
designed and made, the parts will be manufactured at a 
minimum cost and will be interchangeable. 

On some details the too! can be designed of the com- 
pound type. This style of punch and die enables the 
perforating or piercing of one part and the finish-blanking 
of another element in one stroke of the press. 

In manufacturing the punch and die it is advisable to 
make the various elements separate. For example, if the 
shank of the punch is made as a separate element, it 
may be of a cheaper material. The tool-steel punches 
should then be attached securely by means of screws and 
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dowels. The base of the die is often made of cast iron, 
and the stripper plate and die are fastened to it. 

The stripper may be made of machinery steel, using 
screws and dowels to hold it down in position on the die 
hed. The tool-steel die element is inserted in the cast-iron 
die bed and is kept in position by means of setscrews or 
keys. By manufacturing the tools in this manner, if 
any of the parts break, it is easier to repair them than 
if they are of unit construction. 

This method of making punches and dies also lends 
itself very well to a small strap, where the tools are only 
occasionally used. Under such conditions the shank of 
the punch and the bed of the die may serve for many 
operations. It is only necessary to make separate punch 
stripper plates and die elements, which are accurately 
located by similar dowel holes and attached by setscrews 
or other means. In the illustration are good examples of 
such punch and die design. 

The punch and die shown in Fig. 2 is interesting, as it 
illustrates the best method of blanking out a long piece 
with the smallest amount of waste. The punch and die 
shown in Fig. 4 illustrates the manufacturing of a gear 
with the holes and teeth cut completely. When swith parts 
are made in this manner, the subsequent operation of cut- 
ting the teeth is obviated. As this is often a rather 
lengthy operation, requiring another machine, with its 
operator, on thin stock, the method illustrated is worth 
studying. 

The gears produced with the tools shown work suffici- 
ently well for the purpose for which they are used. This 
is done by placing the punch at an angle, as shown. 











FIG.2 
PUNCHES AND DIES FOR TALKING-MACHINE DETAILS SHOWN IN OPERATION 








FIGS. 2 AND 2-A 

Operation—Slotting, piercing and blanking speed-regulator 
indicator, Fig. 1. The stock is fed into the die under the 
stripper, and the tool is made of the compound type. The 
slotting and piercing tools are set in advance of the blanking 
punch. The stock is thus slotted and pierced; and when it is 
fed forward to the second position, the punch is made to de- 
scend and the piece is blanked out to the desired shape. 


FIGS. 4 AND 4-A 


Operation—Slotting and blanking winding-pinion gear, 
Fig. 3. The stock, which has been cut to the correct width, is 
fed in from the end. The compound punch pierces the slot of 


FIG.4 FIG.6 


the first blank. The stock is then fed along and the punch 
blanks out the gear. One strike of the press thus pierces out 
one blank and punches out a finished gear. 


FIGS. 6 AND 6-A 


Operation—Piercing and blanking intermediate gear, Fig 
5. The stock, which has been previously cut to the correct 
width, is fed into the end of the die from the right, under the 
stripper. The first punch pierces the seven holes. When the 
stock has been fed forward against a stop pin, the second 
punch blanks out the gear. Teeth are cut on the periphery 
of the gear blank in a later operation. The gear is completed 
in two operations. 
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Determining Working Limits 
for Interchangeable Parts 
By J. C. P. Bone 

When determining working limits for interchangeable 
parts there are several important questions to be con- 
sidered, and on the answers depends success or failure. 

The first question is, How large can the limits be? 
Because from a manufacturing standpoint we know that 
the larger the limits the more economically we can pro- 
duce. Large limits allow tools to be used longer, and 
unskilled labor can be employed to greater advantage 
than when a higher degree of accuracy is required. Cut- 
ters, drills, reamers, ete., can be ground down further 
when the limits are large, and money will be saved in 
making the jigs, fixtures, dies and gages. 

In fixing limits we must consider the purpose the piece 
is to serve in the finished machine, and whether it need 
be a close fit in order to work to best advantage. Many 
a piece has been given a certain dimension just because 
it has to be made some reasonable width or length within 
a sixteenth of an inch. In making an interchangeable 
part we should always, if at all possible, locate from the 
same point. The nature of the part may make it nec- 
essary to locate from an unimportant point. Still we 
must keep our limits low, because we use this side, hole 
or slot for locating purposes. We must determine what 
the errors and differences would be and what they would 
amount to if carried all through the subsequent opera- 
We must make sure that even the extreme case 
acceptable with reference to every step in 


tions. 
would be 
manufacturing. 

While it is not common practice, it would be well to 
for the toolmaker’s use. Many a man has 
hours to make a fixture dead right when he 
had he possessed an 


give limits 
spent extra 
might have made it in far less time 
idea of the degree of importance of that fixture. 
It often saves a great 


Give 
him limits in questionable points. 
deal of time, worry and money. 
Much depends on the system or rule followed in ex- 
pressing limits. Shall it be plus limits, minus limits, or 
both for the same figure ? 
with a few exceptions, the only safe way is to give a 


My experience has been that, 


limit in only one direction, 

If we have a hole to drill or bore into which another 
piece must fit, we should give a plus limit only, and there 
will never be a question about fit. The piece fitting in 
this hole, however, should have a minus limit. This is 
a sunple example; and while it would not require extra 
time to fix a plus and minus limit in this case, there 
would be a much greater chance for mistakes. If, for 
example, our diameter is 4 in., we allow 0.002 in. limit; 
if we give a plus limit for the hole and a minus limit 
for the plug, we would have 4 in. plus 0.002 in. for the 
hole, and for the plug we would have 4 in. minus 0.002 
in. It will be seen at once that the basic diameter, 4 
in.—which is the ideal diameter—appears in both cases, 
whereas this true diameter will not appear both times, 
if a “plus.or minus” limit were given. We would then 
have for the hole 4 in. plus or minus 0.002 in. and for 
the plug 3.988 in. plus or minus 0.002 in. The ‘plus 
and minus plan leads to no end’ of; mixups when’ it 
comes to a combination of dimensions. - 

Still there are cases where plus or minus limit is the 
only right thing to give—as, for instance, distances be- 
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tween holes. If the toolmaker bores his jig and the cor- 
rect figure between holes in., allow a difference 
of 0.002 in. not only because that gives you a tolerance 
of 0.004 in., but also because the toolmaker does not know 
just which way he is going to be out a little. If you 
give this 6 in. plus 0.002 in. he will probably aim at 
6 in. plus 0.001 in. which will permit him to be out 
0.001 in. in either direction. 

The ideal time to determine limits is after all opera- 
tions have been laid out; but this is often impractical. 
So the man who puts on the limits should have a good 
knowledge of manufacturing methods, and even he may 
often have to change his limits for manufacturing rea- 
sons which were not evident at first. Close coéperation 
between the tool designer and the man designing the 
actual components of a machine is very much to be de- 
sired, and in following the rules laid down here one 


is 6 


will be pretty sure to get things right. 
* 
A Simple Positive Clutch 


By G. B. OLson 

The illustration shows a clutch used on the spindle and 
on the countershaft of a high-speed drilling machine. 
The original design called for cone type friction clutches, 
but on account of the small diameter they were not sat- 
isfactory. I also tried several types of expanding band 
clutches without success. 

The clutch shown was then designed and has proved 
a complete success. It is made of a 3-in. diameter by 
2¥%-in. cast-iron body, cored to make it lighter and also 
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A POSITIVE TWO-SPEED DRIVING CLUTCH 


to assist in balancing. The driving pins A are of #4- 
in. drill rod, hardened at the upper end, while the lower 
end is riveted into a piece B of 3%x7@x5-in. cold-rolled 
steel B. 

To change from one speed to,another the center button 
Cis pressed down ‘and the whole’ centerpiece moved side- 
wise to clutch into either pulley. The driving pin ‘then 
enters one of eight holes D in the pulley and the spring 
holds it in position. 
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Manufacturing 12-In. Shrapnel--I 


By Rosert Mawson 


would warrant the highest degree of mechanical thought 





SY NOPSIS—In these, the first authentic, articles and experience. When the problem must be tackled b 
describing the operations followed in manufactur- either changing over present shop equipment or designin; 
ing 12-in, shrapnel are shown nol only photo- special machine tools without any precedent for guidance, 
graphic illustrations, but detailed drawings of the the task becomes much more difficult. 

attachments to machines, jigs, fixtures, gages and Owing to the fact that time was at a premium, tool 
other necessary equipment. In the manufacture already in service that could be used to perform any 
of this shell, owing to its size and the fact that it machining operation were utilized. On some operations 
is made from a solid bar, it was found that ordi- however, the strains set up were so enormous that on: 
nary machine tools were not strong enough to take purpose machines were designed, built and are being used. 
the cuts desired. Therefore, it was necessary either In Fig. 2 are shown samples of each stage of manufac 
to add cutting-bar supports or to design special ture from the blank cut to length to the finish-machined 
machine tools. This set of articles forms a shell ready for filling and charging with the bullets, rosin 
comprehensive treatise on the making of this shell. and powder. A detailed illustration of the shell is shown 





in Fig. 1. The sequence of operations is as follows: 
1. Lay off ends of billet for center and center punch 


The manufacture of the 12-in. shrapnel shell calls for 
2. Square center and countersink 


many interesting methods, owing to its size and the accu-  Miniaiihean stn aint Eilean tm Senet 
racy of finish demanded. These conditions ordinarily 4. Rough-bor 


Second bor« 
6. Bore powder chamber and bore for diaphragm. 





*Copyright, 1916, Hill Publishing Co. 
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FIG. 1. DETAILED ILLUSTRATION OF 12-IN. SHRAPNEL SHELL 
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FIG. 2 VARIOUS STAGES OF 12-IN SHRAPNEL FROM ROUGH TO FINISHED SHBLL 
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ROUGH-TURNING AND CUTTING 


BLANKS 


OPERATION 3 
THE 














Machine Used—Bement-Miles lathe. using %-in. width cutting- 
off tool : 
Special Fixtures and Tools—None 
Gages—None 
Production—4 in 12 hours , 
Lubricant—Turn dry and use 50 per cent. lard oil and 50 per 
cent. kerosene oil when cutting off 
Note—Between Grinding of Tool—Two ; 
Lathe operates at 6 r.p.m. with a feed of 0.120 In. per rev. 
References—Fig. 3. 
7. Fit in diaphragm 
8. Nosing 
% Turn inside form 
10. Open end faced and thread cut to suit adapter. 
11. Fit in adapter and turn part of outside and machine 
contour 
12. Face back end and turn rest of body on outside. 
13. Turn channel and knurl 
14. Force on copper band 
15. Turn copper band to shape 
16. Final inspection 
17. Remove plug, adapter bottom and adapter 
18. Fit in spider to hold powder tube central 
19. Fill in bullets and rosin 
20. Remove spider, place on adapter, fill with bullets to 
required weight 
21. Insert adapter bottom 
22. Fill with powder through powder tube 
23. Fill powder tube with pellets. 
24. Final weighing 
25. Screw in plug and grease ready for packing 
The steel from which the blanks are made comes to 
the works billets averaging from 9 
to 12 ft. length and approximately 4 
123¢ in. in diameter. Its chemical é $7 m% 
analysis is: Carbon, 0.47 per cent.; %3 ) 
manganese, 0.68 per cent.; phosphor- aii 
us, 0.022 per cent.; sulphur, 0.035 $ 
per cent. The physical analysis is: i = 
. r . ™) x 32D > 
Tensile strength, 90,000 to 110,000 ae H., | i, 
> , = a ZIT “Y 
lb. per sq.in.; elastic limit, 50,000; a> —S} % 
; + 4LZZD. 
elongation, not less than 8 per cent. ; | 
reduction of area, not less than 21 per 
. . . A a 
cent. For the operation of rough- >> f 
turning the outside of the billet and he 
cutting the blanks to length, which ” 
. . ’ ~¥ 
follows the centering operations, the me} y 
; . ; . " " ‘ 
billet is held on the centers of a lathe <--- 3s Diam-> 
and driven with a dog attached . to —~ 


diagrammatical  il- 
is shown 


the faceplate. A 
lustration of this operation 
in Fig. 3. The bar is rough-turned to 


127, in. and cut into lengths of Boring Bar 
about 27'4 in., no gage being used. FIG. 5 
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The blank is then held in the special chuck, Fig. 4, 
for the next id ration, which is rough-boring to 514 in. in 
diameter. The boring bar, head and cutter for this. opera- 
tion are shown in Fig. 5. The depth gage, which is of the 
pin type may be seen in Fig. 6. The bar is supported and 


” 
Drill for 6, + Te a@pscrews 














FIG. 4 HOLDING CHUCK FOR LATHE 


guided through special clamps fitted on the lathe carriage. 
\ detail of this attachment is given in Fig. 7. 
It will be observed that the guide clamp is fitted with 


a 7g-in. key that is set into a keyway machined in the 


horing bar, thus holding the bar from rotating. The 
outer end of the shell is supported by a steadyrest, a 


detail of which appears in Fig. 8. Fig. 9 shows the lathe 
set up for performing this rough-boring operation. A 
diagrammatical view of the surface machined and man- 











ner in which the shell is held is given in Fig. 10. 
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For the next operation the blank is held in a chuck 
similar to that in Fig. 4. This operation is opening out 
the bored hole to 7.6875 in., using a boring bar like that 
in Fig. 5 and the head and cutter of Fig. 11. This tol 
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FIG. 6 DEPTH GAGE FOR ROUGH BORE 




















CLAMP FOR LATHE 








FIG. 8& STEADY REST FOR BORING 














FIG. 9 ROUGH-BORING THE SHELL 
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is fed into the shell to the same depth as the roughing 
cutter—241, in. The cutter is then tha 
12, in the same head. This 


9.07-in. tool, Fig. 
cutter is then fed into the shell for approximately 16 in.. 


removed and 


inserted 


measuring from the open end. 


the sixth—is performed with the 


The next operation 


shell in the same setting on the lathe. The powder cham 
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FIG. 10. OPERATION 4: ROUGH BORING 
Machine Used—BDBement-Miles lathe 
Special Fixtures—Steady rest, support f borir bar. boring 
bar, head and cutter 
Gages None, 
Production—One in 8 hours 
Lubricant—“Exanol 
Note—Between Grinding of Tool \verage tw shell 
Note—Lathe operates at 30 r.p.n d feed of 0.014 In, pet 
revolution 
References igs. 4, t 7, & and 
, ? Diam _ 
6 5%¢-~ , 
</> < ;> 
2 
i a = — 
+AP Cc . No 
hk Y 
# 
tb ” ion 
a be 
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s | 
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Cutter Head 
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6875 
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Cutter 
FIG. 11 BORING CUTTER AND HEAD 











FIG. 17 SECOND BORING OPERATION 
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ber is rough- and finish-bored with a bar similar to that 
in Fig. 5 holding the head and cutters, Fig. 13. The 
gage, Fig. 6, is for testing the depth of the bored hole. 
The machined contour of the powder chamber is measured 
by the gage shown in Fig. 14. 

The next suboperation is machining the surface to suit 
the diaphragm. <A horing bar similar to the one in Fig. 
5 is used, holding a head like that illustrated in Fig. 11. 
The boring cutter appears in Fig. 15. The gage for 
testing this bored hole, so that the correct depth of 
powder chamber will be obtained, is illustrated in Fig. 16. 

The lathe employed in boring the powder chamber and 
machining for the diaphragm is shown in Fig. 17 and a 
diagrammatical view of the work in Fig. 18. Before the 
shell is removed from the chuck, the front end is cham- 
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temperature is 1,600 deg. F. The average consumption 
of crude oil is 10 gal. per hr. 
The operation of inserting the diaphragm and nosing 





is given in diagrammatical form in Fig. 21. After a 
mm 
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FIG. 16. GAGE FOR DEPTH OF POWDER CHAMBER 


shell has been heated to the desired temperature, it is 
gripped by tongs, as shown, and transferred by means of 
the truck to special dies attached to a steam hammer. 
The diaphragm, the manufacturing of 
which will be described in another ar- 





Tool Stee! ticle, is then slid inside the shell. A 
eee rod placed in the hole bored to receive 
a“ ‘ - a/ 
Ligy Ey we the powder tube holds the shell 
27 * N ~ , 
hap “te ¢ uF squarely. 
A +. . 
es rae In Fig. 22 is one of the shells 
i 4 , : 2 
: : Tapa < ‘ ¢ yr Ee 
Rough Bottom Cutter he ld between a diaphragm in posi 
an ae ee tion and the dies. The shell is then 
Be d : 7 | placed in the furnace and heated a 
by My — — ’ ~ . . . 
2) AIX. ot ne x, second time. When the correct tem- 
¥ as % Ae g LF a / ° . 
egf)'s ; ee * mat se perature is reached, the shell is placed 
Ck ‘ 7“ ; 
Of eae ‘ ——] between the dies of the steam hammer 
= 7h | : Ad ” Y Ls Ye . . . . 
yf J 5% > ord b ? sig! eds in a manner similar to that described. 
34h ‘“ i= <% er saa) ria q< Too! ry . .: 
se x | ul ---} Modine Dea A lhe tup of the hammer carrying the 
1 ee | a Ly---4 +x upper die is forced down on the end 
ot Ny oie m3 EQ f Headless oa of the shell until the correct nosing is 
| < J pons ~ | —_ > Ss C! 7 ° 
v3 gry y Y 1p Boe rate mK gs obtained. 
L. 7”. al Roughing Cutter for Fig. 23 presents a view of the Steam 
Chuck Powder Chamber hammer with a shell in position for 


FIG. 13. @UTTER AND CHUCK FOR POWDER 


fered down for about 3 in., thereby facilitating the 


nosing-in operation, which follows. The shell at this 
stage is detailed in Fig. 19. , on 
B bs , A k 7 


For the nosing operation, for 
which it is transferred to the 8 





. . a 
blacksmith shop, the shell is \«--7* 
heated in a special crude-oil |\,./8? ; 
furnace, Fig. 20. It will be | : £ Thick” 
jn o 
observed that the furnace is «450 _ sie 
. » tele) ee 
designed to heat four shells  ,,,,, 1. aaa Por row. 


at once, and the approximate DER CHAMBER 
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BORING CUTTER FOR DIAPHRAGM SURFACE 


FIG. 15. 


CHAMBER 


being nosed and also illustrates the dies 












































OPERATIONS 5 AND 6. SECOND BORING; POWDER 


CHAMBER AND SEAT FOR DIAPHRAGM 


FIG. 18. 


Machine Used—Specially designed lathe. 
Special Fixtures—Holding chuck for shell. 
Gages—Depth and contour. 
Production—One in 7 hours. 





Lubricant—“Exanol.” 

Note—Average number of shells between grinding of tools— 
one. 

Lathe operates at 30 r.p.m. with a feed of 0.014 in. per revolu- 
tion. 

References—Figs. 4, 5, 6, 11, 12, 


13, 14, 15, 16 and 17. 
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method used to attach them to the steam 
The dies, Fig. 24, are fed down on the heated 

their 
TABLE OF WEIGHTS FOR 12-IN 


and the 
hammer. 


shell until ly ny 


edges meet, no gage 


horizontal 


SHELLS 
Weight, Lb 





























Item 
Adapter with screw 18.316 
Adapter bottom a ; 0.218 
Powder tube ..... ‘ , : 1.420 
Diaphragm .... 29.020 
Body eee . 156.40 
Bullets .... ; : 291.69 
ID vas a6. 03 nage 15.91 
Powder and powder pellets 6.711 
Copper band : : 10.080 
Time fuse 1.620 
Total 731.392 
Specified da ; , : ; 729.000 
ene rey wet eee ee Tee 2.39 
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“4s > 
Smooth Finish 
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FIG. 19 ROUGH-TURNED SHELL 
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used for testing the diameter, and the contour of 
produces the desired shape. 


The 
is the 


four men, one of whom 
handles the 


nosing vane consists of} 


One 


rol 


hammer man. man tongs 
the furnace and also euides the blank 


Afte) 


Is allowed to cool in 


placing the shell in 
hammer. the correct 


shell 


between the dies under the 


contour has been secured, thy 
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FIG. 21 THE NOSING OPERATION 
Machine Used—Niles-Bement-Pond 2,500 Ib. steam hamme! 
Special Fixtures Used—Crude-oil furnace heating four t once, 
special tongs for handling work, truck to convey shell to 
hammer, special top and bottom dies and trucks to machin 
ing department 
Gages—Contour 
Production—Steam ham! nd fou ven, four shells per hour 


References Figs. 21, 22 and 23 











NOSING FURNACE 


FIG. 22 FITTING IN DIAPHRAGM 











FIG. 23 DIES ON STEAM HAMMER FOR 


NOSING SHELL AND METHOD OF 


ATTACHING 


DIS 
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FIG. 24. DETAIL OF NOSING DIES 


the air; then it is returned to the machine shop for the 
subsequent operations, 

A vertical hydraulic press was modified and forming 
dies fitted for the nosing operation; but the steam ham- 
mer has been giving such good results that the press is 
vot used. 
better method on smaller shells. 


% 


liowever, the press might be found to be the 


Fixtures for Sword Bayonets 


By C. D. Corwin 


During the past summer the writer was called upon to 
design for rapidly milling sword bayonets several fixtures 
suitable for use on the Briggs high-duty miller. 

The bayonet is made from ;';x114-in. specially rolled 
steel stock, complying with specifications. The first op- 
eration after cutting to proper length is to clamp several 
pieces side by side and gang mill the tang and 1% in. 
A, Fig. 2. 

Four of these pieces are then clamped side by side in 
the fixture shown in Fig. 3, and the shape of the cut- 
ting edge is milled. It will be noticed that, as the work 
proceeds against the cutter, the profile pieces marked PR 
slide over the rollers H/, lifting the table P the proper 
amount to enable the cutter to give the correct shape 
to the bayonet. As soon as the point of the bayonet 
has passed the cutter a sufficient distance, a positive stop 
on the knee of the machine throws out the feed. 

The four blades are then removed by loosening the 
three nuts 7’, and four new ones are put in and locked. 
The lever L is then thrown over to the right, permitting 
the left end of the fixture table to swing downward suf- 
ficiently to give the cutter clearanee above the blanks. 
A quick-return mechanism tripped by the operator causes 
the miller table to run to the left until auto- 
matically stopped at the correct position under the cutter. 
The lever Z is then thrown to the left, which raises the 
fixture table to the cutting position, whereupon the feed 


The blanks 


of blade edge, to give the shape shown at 


mechanism is engaged and the cut starts. 
after this cut appear as at B, Fig. 2. 

Two of the blades are then placed on the table of the 
fixture shown in Fig. 4, at the left or No. 1 position, 
and a cut is taken on one side, changing the shape from 
a rectangle to that at C, Fig. 2. These two pieces are 
then shifted to position No, 2, Fig. 4, where their shape 


> 
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is changed from that at C to that at D, Fig. 2. All fou 
cuts are carried on at the same time. The pieces then 
go from this fixture to a similar one with slightly dif- 
ferent table, where they are given the slope shown at £, 
Fig. 2. At the same time two other blades are milled 
from the section EF to F, Fig. 2. 

The bayonet now has the sections shown at G, Fig. 2, 
with the blade tapering toward the point. Next, the 
hayonets are fitted for the hilt attachments and after- 
ward hardened and ground to a cutting edge. 

A description of the two types of fixtures may be of 
interest. In Fig. 3 at A is the knee of the Briggs miller, 
upon which the table B rides, being driven by a nut and 
feed screw, not shown. Fastened rigidly to the knee are 
two brackets C and D). These support the shaft #, upon 
which are pinned two roll carriers F’, 

Passing through the upper end of the roll carriers is 
a shaft G, with a head turned on one end. This shaft 
serves as the journal for the two rollers marked H, while 
its head forms the pin to which one end of the link J is 
attached. The link J is operated by the crank J keyed to 
the shaft AK, which carries at its outer end the shifting 
handle L. A spring M serves to hold the handle L se- 
curely in the running position and also prevents any small 
vibration. 

Two pins \V serve as stops for the handle. When this 
is to the left, the link and centers are so arranged as 





ee 


4 o 





\\ 


' 


BAYONET 


SWORD 
MILLING WAS PERFORMED 


FIG. 1. MILLER ON WHICH THE 


to lock the mechanism. A raised boss on the bracket C, 
met by a boss on crank J, forms a rigid stop for the link 
while the cut is being taken. 

Mounted on the table at the right is shown a bracket 
O, definitely located in the center of the table and posi- 
tioned longitudinally by means of two tongues at right 
angles to each other and fitting into the grooves of the 
Through the bracket O passes the shaft Q, upen 
At R are the two 


table. 
which the fixture table P can swing. 








AMERICAN 


March 30, 1916 


profile plates of steel, which slide over the rollers /7 and 
are so shaped as to give the proper lift to the fixture table. 
At S is a bracket accurately positioned. 
any side thrust, as well as to act as a guide for the fixture 
table. There are three bolts 7, 


It serves to take 


threaded on one end to 
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FIG. 2. CHANGES IN THE SHAPE AND SECTION OF 


SWORD BAYONETS 
recelve hexagon nuts and hold the blanks fast in 
tion. 

In designing the fixture it was necessary to make thre 


Post 


tables, each with its own profile plates, because the bay 
nets taper from near the hilt along the back edge toward 
the point, as shown at G, Fig. 2. 

In the fixture of type 1 the bayonets are held from th 


sides at three points and positioned from the tang end, 


+ ©} 













<A A — mT) 
H* 6 Flat 
lg E cd I ~ 
ral ) . ‘ 
- ~— 














FIG. 4 
OF MILLING 
BAYONETS 


Fig. 3—Edge milling fixture fitted with Type I table Fig. 4 
Fixture for the flat sides 


FIGS. 3 AND 4 DETAILS FIXTURES FOR 


SWORD 


while on tables of types 2 and 3 they are held down at 
the tang by means of two cam clamping handles, shown 
in Fig. 4. Each handle holds two bayonets, and the 
positioning is done by means of a pin fitting against the 
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tang projection. The clamping handles are made up as 


shown in Fig. 4, in which U7 is the handle proper, with 


its lower end forming a cam. 


All tables have ample troughs them and tw 


) 
around 


outlets with flexible hose connection to the tank at the 


base of the machine. This tank forms the reservoir for 


the cooling fluid, which is pumped to the cutters by meat 


of a small twin-gear rotary pump driven from the feed 
shaft of the machine. 
The fixtures were so ck i ed that one set of patter! ~ 


answered for all castings except the two extra tvpes ol 


and this made up of 


tables ; pattern was three pieces, 
so that with slight alterations it served for all fixtures. 
The profile plates, rollers and pins upon -which any ap 
preciable wear might occur were made of steel. hardened 


and ground. 


The successive « uts, chang ne the bayonet from a rect 


sitated a little dif 


angular shape to a sharp triangle, nec 
ferent rest for each position of the blank and a slightly 
different protile plate Oth rw ise tables of tvpes 2 am 


3 are identical. 


Machining Forged Fork Ends 
THOMAS 


=~ On at nal 


lathe 


The ends of th drop rorged Tol rson motor- 


ceveles are machined in the index fixture shown 


IOTK 18 TiVst machined out. as at | in 


The crown of the 


another machine This hollowed-out crown is then used 


to locate by in the indexing fixture, where it is placed 








MACHINING FORGED FORKED ENDS 


over a locating plug. ‘The sides of the fork rest between 


and ( and are centered by setscrews in the 
The entire 
the strap clamp VD. 

The part of thy 


bring each fork end in turn central with the lathe spindle 


guides / 
yuiding jaws. forging is clamped in with 


indexing fixture is offset enough to 
The lockpin for thie inde xing part may be seen at kh. As 
the 
the center ot 


Two three-jawed hollow mills 


the weight of forging and carrier is considerably 


to one side of rotation, the counterws ivht 


F is used to balance it. 


are employed in the turret to machine the ends. One 
roughs the end, and the other vives a finishing cut. With 
one end finished as at G. the carrier is indexed and the 


end // line with the hellow mulls. 


brought in 
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Casehardening Small-‘ 
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Steels--IT 


By Joun H. VAN DEVENTER 





SY NOPSIS—This article deals with the subject 
of quench ing case-carbonized articles and with the 
heat treatment of such pieces lo secure maximum 
toughness. Pack-hardening is discussed and also 
the casehardening of alloy steels and cast tron. 
A combination quenching tank for hardening and 
coloring is illustrated. 





All blacksmiths are by nature and training more or 
less experimenters, and very few have not some “secret” 
formula for accomplishing wonderful results in harden- 
ing. Cast-iron hardening has received a good part of 
their attention in this respect with varying degrees of 
success. While it has been an easy matter to make cast 
iron extremely hard on the surface—in fact, as hard as 
the hardest tool steel—no one has as yet found a way 
to add the element of strength to this hardness without 
which its use is limited to gages, templets and other 
things that do not require much strength. 

Some amusing results often accompany such experi- 
ments. One blacksmith of my acquaintance, who had 
obtained very fair results with cast-iron hardening, was 
always searching for some chemical or compound to add 
to the quenching bath to make this “grip” the metal more 
forcibly. This “grip” is a noticeable thing in harden- 
ing cast iron; not only can you feel it on the end of 
the tongs, but when certain solutions are used, it be- 
comes so forcible as to make itself heard—making one 
think that a miniature torpedo was exploding beneath 
the surface of the water. I was passing through his 
blacksmith shop one day when a new mixture was being 
tried out. As soon as the blacksmith plunged the red- 
hot casting into the barrel containing this mixture, there 
was a violent explosion in which blacksmith, barrel, 
quenching mixture and casting were indiscriminately 
mixed. The experimenter picked himself up, felt of 
the various parts of his anatomy to see what was miss- 
ing and, finding himself intact, exclaimed regretfully: 
“Say, what a fine mixture that would be if you could 
only get a barrel strong enough to hold it!” I do not 
know what caused this explosion, but having seen it, 
can be sure that it happened and also that it put an end 
to the experimenting of this particular blacksmith, who 
afterward stuck to the tried and tested formulas. Prob- 
ably the heat of the casting was all that was needed to 
set up some powerful chemical reaction between the ele- 
ments in the bath. 

An old formula that has done good service in the 
matter of surface-hardening cast iron is as follows: To 
20 gal. of water add 1 pint of oil of vitrol, 2 pecks of 
salt, 4 lb. of alum, 1% Ib. yellow prussiate of potash, 
4 lb. eyanide of potash and 1 Ib. saltpeter. This bath 
can be kept in a covered wooden barrel. The casting is 
heated cherry-red and then plunged into this bath, which 
hardens its surface. Sometimes it is necessary to repeat 
this performance two or three times to get the surface 
sufficiently hard, 


The quenching tank is an important feature of appara- 
tus in casehardening—possibly more so than in ordinary 
tempering. One reason for this is because of the large 
quantities of pieces usually dumped into the tank at a 
time. One cannot take time to separate the articles 
themselves from the casehardening mixture, and the 
whole content of the box is dropped into the bath in 
short order, as exposure to air of the heated work is 
fatal to results. Unless it is split up, it is likely to go 
to the bottom as a solid mass, in which case very few of 
the pieces are properly hardened. A combination cool- 
ing tank is shown in Fig. 1. Water inlet and outlet 
pipes are shown and also a drain plug that enables the 
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FIG. 1. COMBINATION COOLING TANK FOR 
CASEHARDENING 


tank to be emptied when it is desired to clean out the 
spent carbonizing material from the bottom. A wire- 
bottomed tray, framed with angle iron, is arranged to 
slide into this tank from the top and rests upon angle 
irons screwed to the tank sides. Its function is to catch 
the pieces and prevent them from settling to the tank 
bottom, and it also makes it easy to remove a batch of 
work. A bottomless box of sheet steel is shown at C. 
This fits into the wire-bottomed tray and has a number 
of rods or wires running across it, their purpose being 
to break up the mass of material as it comes from the 
carbonizing box. 

Below the wire-bottomed tray is a perforated cross- 
pipe that is connected with a compressed-air line. This 
is used when casehardening for colors, The shop that 
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has no air compressor may rig up a satisfactory equiva- 
lent in the shape of a low-pressure hand-operated air 
pump and a receiver tank, for it is not necessary to use 
high-pressure air for this purpose. When colors are de- 
sired on casehardened work, the treatment in quenching 
is exactly the same as that previously described except 
that air is pumped through this pipe and keeps the water 
agitated. The addition of a slight amount of powdered 
cyanide of potassium to the packing material used for 
carbonizing will produce stronger colors, and where this 
is the sole object, it is best to maintain the box at a dull- 
red heat. 

The old way of casehardening was in nine shops out 
of ten to dump the contents of the box at the end of the 
carbonizing heat; in fact, this plan still exists in many 
shops that should know better. Later study in the struc- 


ture of steel thus 

” = has — a 

change in this pro- 

Untreated Stee ao _-. 

A cedure, the use of 
fine grained ard Ttougt, . 

Q/5 100.20% Carbon automobiles and al- 

loy steels probably 


Carbonized at !700 Deg. F 


Bae ed phy whe hastening this result. 


The diagrams repro- 
duced in Fig. 2 show 
why the heat treat- 
ment of casehardened 
work is 
Starting at A with 
a close-grained and 
tough stock, such as 


f Case 80% to 90 % Carbon 
Case hard and brittle 
Core coarse graured and 
bri tlle, Q)5t0 020% Carbon 


Case hardened on 


Carbonizing Heat 


necessary. 


Reheated to 1750 Deg F 
Quenched in Water 


ordinary machinery 
Case 60% to 90% Carbon steel containing from 
Case brittle and 15 to 20 points of 

very hard - 
P carbon, if such work 

Cc Core fine gra ned ard : 
tough, O56 %t0 020% is quenched on a car- 
Carton 


bonizing heat, the re- 
sult will be as shown 
at B. Here we have 
a core that is coarse- 


Reheated to refine the Core 


Reheated to 1500 Deg. F 
Quenched in Water 


-Case 80% to 90% Carbon 


Case tough and hard grained and brittle 
Core fine grained and and an outer case 
tough, /5%t0 20% Carbon : . . 
D that is fine-grained 
' ey _ and hard, but is 
likely to flake off, 


owing to the great 
difference in struc- 
ture between it 
the core. 
this work beyond the critica! temperature of the core re- 
fines this core, closes the grain and makes it tough, but 
leaves the case very brittle; in fact, more so than it was be- 
fore. This is remedied by reheating the piece to a tempera- 
ture slightly above the critical temperature of the case, this 
temperature corresponding ordinarily to that of steel hav- 
ing a carbon content of 85 points. When this is again 
quenched, the temperature, which has not been high 
enough to disturb the refined core, will have closed the 
grain of the case and toughened it. Thus, instead of 
but one heat and one quenching for this class of work, 


FIG. 2. WHY HEAT TREATMENT 
OF CASEHARDENED WORK 


IS NECESSARY and 


Reheating 


we have three of each, although it is quite possible and 
often profitable to omit the quenching after carbonizing 
and allow the piece or pieces and the case-carbonizing 
box to cool together, as in annealing. Sometimes an- 


other heat-treatment is added to the foregoing, for the 
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purpose of letting down the hardness of the case and 
giving it additional toughness by heating to a tempera- 
ture between 300 and 500 deg. Usually this is done in 
an oil bath. After this the piece is allowed to cool. 

It is possible to harden the surface of tool steel ex 
tremely hard and yet leave its inner core soft and tough 
for strength, by a process similar to casehardening and 
known as “pack-hardening.” It too! 


consists In using 


steel of carbon contents ranging from 60 to 80 points. 
packing this in a box with charred leather mixed wit! 
wood charcoal and heating at a low-red heat for 2 or 3 
hr., thus raising the carbon content of the exterior of the 
The article when quenched in an oil bath will 
have an extremely hard exterior and tough core. It is 
a good scheme for tools that must be hard and yet strong 
enough to stand abuse. 


piece. 


used as a 
packing for this class of work, as it makes the cutting 
edges brittle. 


Raw bone is never 


CASEHARDENING TREATMENTS FOR VARIOUS STEELS 


Plain water, salt water and linseed oil are the three 


most common quenching materials for casehardening. 
Water is used for ordinary work, salt water for work 
which must be extremely hard on the surface, and oil 
for work in which toughness is the main consideration. 
The higher the carbon of the case, the less sudden need 
the quenching action take hold of the piece; in fact, 
experience in casehardening work -gives a great many 
combinations of quenching baths of these three materials, 
Thin 


carbonized, which would fly to pieces under the slightest 


depending on their temperatures. work, highly 
blow if quenched in water or brine, is made strong and 
tough by properly quenching in slightly heated oil. It 
is impossible to give any rules for the temperature of this 
work, sO much depending on the size and design of the 
but it is not a difficult matter to try 
four pieces by different methods and determine what is 


piece ; three o1 


needed for best results. 

The alloy steels are all susceptible of casehardening 
treatment; in fact, this is one of the most important heat 
treatments for such steels in the automobile industry. 
Nickel steel carbonizes more slowly than common steel, 
the nickel seeming to have the effect of slowing down 
the rate of penetration. There is no cloud without its 
silver lining, however, and to offset this retardation, a 
single treatment is often sufficient for nickel steel; for 
the not 
chinery steel and thus ordinary work may be quenched 
Steel containing from 3 to 3% 


core 1s coarsened as much as low-carbon ma 
on the carbonizing heat. . 
per cent. of nickel is carbonized between 1,300 and 1,400 
deg. F. Nickel steel containing less than 25 points of 
carbon, with this same percentage of nickel, may be case 
hardened by cooling in air instead of quenching. 
Chrome-nickel steel may be casehardened similarly to 
the method just described for nickel steel, but double 
treatment gives better results and is used for high-grade 
work. The carbonizing temperature is the same, between 
1,300 and 1,400 deg. F., the second treatment consisting 
of reheating to 1,400 deg. and then quenching in boiling 
salt water, which gives a hard surface and at the same 
time prevents distortion of the piece. The core of chrome 
nickel steel, like that of nickel 
not coarsened excessively by the first heat-treatment, and 


steel, is 


casehardened 


therefore a single heating and quenching will suffice for 


ordinary work. 
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Device for Filling Wristpins 
for Casehardening 
By Ek. V. ALLEN 
The wristpins in the pistons of the motors on Hender- 
son motorcycles are approximately 14 in. in diameter and 
21% in. long, with a hole through them lengthwise. They 
ire made of mild steel and pack-hardened. ‘To prevent 

















FIG. 1. DEVICE FOR REMOVING CLAY 


the hardening of the inside of the pins, the holes are 
filled with a clay mixture. As the inserting of this clay 
by hand took considerable time, a filling device was made, 
which is shown in Fig 2. 

The clay mixture is placed in the pointed holder A 
and is squeezed out through the nozzle by screwing down 
on the handwheel B. The pin to be filled is placed at 
(’ and brought up snugly to the nozzle by the screw D. 
To facilitate the insertion and removal of the pins in 
the locating V-block, finger spaces are cut in the block 
at # and F on each side of the pin. 

One filling of this device will suffice for a large num- 
ber of pins, and no trouble is experienced in having air 
spaces left inside the pin or in having the clay fall out, 

















FIG. 2 WRISTPIN FILLING DEVICE 
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as is frequently the case with that put in by hand. A 
latch device makes it possible quickly to remove the 
plunger for refilling. 

After the pins have been hardened, the clay is punched 
out with the contrivance shown in Fig. 1. The pin is 
placed at A, and the plunger B is rammed into the hole 
by the weight C, the clay being forced out through a hole 
in the outer end of the block D. 


Special Chuck- Jaw Supports 


In chucking motor-cylinder castings on a Bullard 
machine the Caille Perfection Motor Co., Detroit, Mich., 
uses special extension chuck jaws. These, as shown, ex- 
tend up so high that, unsupported, they would spring. 
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SPECIAL CHUCK-JAW SUPPORTS 


This difficulty is remedied by using a cast-iron support- 
ing bracket A. After the chuck jaws have been run in to 
the work, the screws B and C are screwed in to back up 
the end of the chuck jaws, thus avoiding chatter. 
& 

Employment Managers’ Problems—The selecting, hiring, 
training and promotion of workers as a phase of industrial 
management was considered by an “employment managers 





conference,” called as a preliminary to the ninth annual 
convention of the National Society for the Promotion of 
Industrial Education. In the official announcement of the 


conference the following significant comment was made: It 
has been found that only a few employers have “blue-printed” 
the jobs which were being filled in such a way as to bring 
about a fair selection of competent workers. More friction, 
waste, disaffection and ill will are probably bred in the failure 
to give this subject the thought that it requires than come 
from almost any other source The conference emphasized 
that the “overturn” in working forces of industrial plants 









each year constitutes a positive waste. 








March 30, 1916 


Inclined Plane 


By WALTER G. 





SYNOPSIS —The se inter sting appli ations of 
the wedge, or inclined-plane, principle to the 
design of tools for cutting metal show what a 
useful method this is of securing short movements 
with considerable power. The wedge, or incline, 
is in fact one of the fundamental principles of 
mechanics, and it ts difficult to find a tool or 


machine that does not utilize it in some way 





The use of the inclined plane as a means for moving a 
cutting tool is not a new idea. The principle is used quite 
frequently in machine-tool design, as for instance in the 
ordinary taper-turning attachments for both center and 
turret lathes. Then there are such special cases as thie 
tangent bar used on ordnance work for rifling and also 
for making slight changes in the lead of screws, as in thie 
case of the Holroyd screw-milling machine. Another 
variation of the tangent bar is found on the Loewe 
relieving lathe for correcting minute differences in the 
gear ratio of the relieving train of gears. 

But while all these particular cases are interesting, 
this article refers to those adaptations of the principle that 
apply directly to boring, threading and recessing bars 
and to such taper-turning ‘tools as are self-contained. | 
have had, both as tool maker and designer, many such 
tools pass through my hands, and a few of them may 
demonstrate the possibilities of various types. 

The bar shown in Fig. 1 was designed for use on a 
boring machine. It is particularly useful either for 
recessing or threading holes and is shown adapted to 
both these classes of work. As drawn, it was intended 
for use as a “stump bar’-—that is, a bar with its outer 
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FIG. 1. BORING BAR FOR USE ON BORING MACHINE 


end unsupported. In Fig. 1, B is the bar proper, which 
is threaded at A to fit into an adapter on the nose of the 
boring-machine spindle. 

It may of course be made with a cone instead of a 
screw. But as a stump bar, if fitted with a cone instead 
of a screw and particularly when used for screw cutting, 
it must be secured to the machine spindle either by means 
of a key or a draw-bolt. 
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im Tool Design 


(4, ROOCOCK 


The outer bar PB is drilled to take the rod (. whi 
actuates the tool box D. The actuating rod C is slotted 
(see details in Fig. 2) in such a manner that the inclined 
projections T fit into grooves G of tool box D and force 
it up or down the rectangular slot of the main bar when 
the actuating bar C is moved. 

The end of the main bar, opposite the chuck of the 
boring machine, is threaded to fit the retaining collar M, 
this collar being fastened in position by a pin. The rod 
( is threaded at the end to fit the nut NV, which is retained 
in position by the collar M. ‘The nut is moved by means 
of the knurled collar AY, and graduations on this collar 





in conjunction with a zero line on the face of the collar 
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Knurled Collar K 


Actuoting Bar C 


FIG. 2. DETAILS OF BORING DETAILS 
M form a ready means by which the cut can be accurately 
gaged. In other words, the adjustment of the cut is 
micrometric. 

For repetition work, such as threading or recessing to 
a given depth, a stop can be arranged by putting two 
locknuts on the threaded end of the actuating rod (. 
These will limit the travel of the rod inward to a definite 
point, and as a result, the depth of the cut will be fixed. 
When locknuts are used as stops, the tool should be in 
the opposite side of the tool box from that shown in 
Fig. 1. Dimensioned details of this bar are given in 
Fig. 2. each detail bearing the same letter as in the 
description. 

A bar designed for recessing under the drilling machine 
and used through a bushing in a drilling jig is shown in 
Fig. 3. Obviously it would be equally useful in a boring 
machine where an outer support was necessary, if it was 
made longer. In use, this bar came into operation for 
putting in a recess after a hole was drilled, and it was 
followed by a reamer that completed the job. 

While this bar is in principle similar to that shown 
in Fig. 1, it differs from it, inasmuch as the cut is put 
on from the opposite end. Here A is the main bar 
and B is the actuating bar that moves the tool box. The 
bar B is moved by means of the nut , which is knurled 
on its outer diameter. This nut engages with a left-hand 
thread on the outside of the main bar A, and by means 
of a groove G it moves the pin P along a slot in the 
main bar. As the pin P is driven into the actuating 
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bar, it follows that when the nut V moves, the tool moves 
also. It will be readily seen that when the bar revolves 
in the drilling machine, if the nut N is held by the 
operator and prevented from turning, then the screw, 
being left-handed, will carry the actuating bar downward, 
thus putting on a regular feed to the recessing tool as 


long as the nut is prevented from turning. By fastening 
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FIG. 3 


the collar D at some definite point it follows that the 
recess can be gaged as to depth to close limits, if desired, 
because the nut, striking the locking collar dD, will slip 
through the operator’s fingers, thus stopping the feed. 
By reversing the drilling machine and again gripping the 
nut the tool is withdrawn from the recess. 

A bar designed for threading work on a boring machine 
that was not fitted with a lead screw is shown in Fig. 4. 
Here the principle used for moving the chaser is similar 
to that of previpus examples. The bar A 
threaded on one end to act as a guide screw when running 
The inclined plane for moving the 


main Was 


in a thread bush. 
chaser was cut on one side of bar B and acted directly 
on the chaser. 

This bar B is moved by 
to rotate between the two collars D and BE. 


which 
The 


is threaded and engages with nut JV, 


means of the sleeve (, 
is [ree 
inside of sleeve C 
the inner bore of which is a sliding fit on the main bar A. 
The nut V is connected to the actuating bar B by 
means of the pin P. 
main bar and thus prevents nut V from turning. 
is turned, the nut .V 


This pin works along a slot in the 


Consequently, when the sleeve C 
and the bar B are moved longitudinally according to the 
direction in which the sleeve C The collar D 
being graduated and the sleeve C having a zero line, it 


is turned. 


follows that any desired cut can be had with exactness. 
When this bar is used on a boring machine, the machine 
is disconnected from the feed thus leaving the 
longitudinal control of the bar to the guide screw. 

In the illustration this bar is shown as it was designed, 


gear, 


with the guide screw integral with the bar, suitable for 
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FIG. 4 THREADING BAR FOR BORING 


rhasing a double thread in brass. For general purposes 
the guide screw would be made as a sleeve, in which case 
the bar would be adaptable for any pitch of screw. 
When cutting an internal thread up to a shoulder, 
it is imperative that either the bar shall stop revolving 
at a given position or that the tool shall be rapidly 


withdrawn. Stopping a boring machine almost instan- 
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taneously, at a given position, is not easy. Accordingly, 
if the tool can be quickly withdrawn, it is undoubtedly 
the safer method. Apart from this, the quick withdrawal 
of the tool saves time. 

A bar that will give this quick withdrawal is shown in 
Fig. 5. The main portion of the bar A fits into the 
spindle of the boring machine or is attached to the lathe 
spindle. It is bored to take the actuating bar B and is 
also counterbored and threaded at C to take a supple- 
mentary bar. These supplementary bars can be made 
either as shown in Fig. 6 for small work, in which case 
the actuating bar B engages directly with the tool, or 
as shown in Fig. 4, where the actuating bar is divided so 
that two inclined planes P engage with the tool box T. 
With regard to the type shown in Fig. 6 the writer has 
made such a bar to work in a 1-in. hole. It is this 
adaptability in conjunction with the quick withdrawal 
that makes this type of bar, Fig. 5, so useful. 

Referring again to Fig. 5, D is a sleeve that fits on the 
main bar A, being free to move longitudinally between 
the solid collar # and the adjusting nut F. This sleeve 
D is coupled to the actuating bar B by means of the 














BAR 


FIG. 5. QUICK-REVERSAL 
pin P. This pin is allowed longitudinal movement 
within the limits of the slot S in the bar A. The pin P 
is screwed into one side of the sleeve D and projects on 
the other side so as to engage in a spiral slot formed in 
the quick-return sleeve Y. Keyed to the outside of sleeve 
Q is the small handwheel 7, and both are prevented by 
collars # and J from moving in a longitudinal direction. 

The sleeve Q is shown again for clearness in Fig. 8, and 
T is the spiral slot into which pin P of Fig. 5 projects. 
The smaller the angle this spiral slot makes with the axis 
of the bar the more rapid the withdrawal of the tool, but 
for easy action it should be about 45 deg. 

It will be clear that if the handwheel is prevented from 
rotating while the bar still then the tool 
actuating the bar B will be forced forward—by the pin P 
working in the spiral slot of the bushing Q—and the 
threading tool will thus be rapidly withdrawn. The 
boring machine is reversed and the bar run back to the 
The machine is then stopped and another 


revolves, 


starting point. 
cut is put on as follows: 

The handwheel is turned in the direction of the machine 
rotation until the sleeve D strikes the adjusting collar 
F. This collar is screwed on to bar A and is graduated 
on the periphery. The sleeve D has a line to 
coincide with these graduations, and consequently we can 
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advance the tool by any desired amount. The inclined 
plane on the actuating bar is 1 in 4, and the adjusting 
collar F is threaded 5 threads per inch and divided on 
the outside into 50 graduations. Moving the collar 
through one of these graduations will advance the tool 
0.001 in., equal to 0.002 in. in diameter of work. After 
the collar F is moved—toward the boring-machine spindle 
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FIGS. 6 TO 8 DETAILS OF SUPPLEMENTARY 


to advance the cut—the sieeve D should be moved up to 
it by the handwheel and the machine started to take 
another cut. 

Although it takes some time to describe the operation 
of putting on a cut, it is in reality particularly rapid. As 
designed, there is no fear of accident, for should the 
handwheel be accidentally touched while the bar is 
revolving, it will only withdraw the cut. To prevent a 
too easy withdrawal—such as might be due, for instance, 
to the inertia of the handwheel in starting up the bar 
a brass screw A, working in a flat-bottom groove, gives 
a ready and adjustable means of applying a retarding 
force. 

I have no knowledge as to who originated the idea of 
a quick withdrawal, as described, but I am prepared to 
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FIG. 9. RECESSING TOOL FOR AUTOMATICS 


give the credit to one of the late foremen at the Woolwich 
arsenal. where a number of variations from the one 
described have been in use for probably more than 20 


years. It is a good idea, whoever originated it, and 
capable of many adaptations. It is particularly useful on 
ordnance work, where cheap production is so seldom 
studied. 





SARS drawing the tool. The tool. although 
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An interesting variation will be found in the next 


example—a recessing tool used on the automatics for 
fuse parts—shown in Fig. 9. This consists of a small 
compound slide A and B mounted on the stem C, which 
is turned to fit the turret of the machine. 

The tool bar PD is secured into the cross-slide A, on 
the front of which is fastened a hardened rubbing ring. 
Mounted on top of slide A is a bar 
carrying the stud P?. This stud en 
gages with an inclined slot S cut into 
the stem (. The action of this re- 
cessing tool is as follows: 

When the turret moves forward, th 
ring FR comes into contact with the 
face of the work, thus preventing the 
slides from moving forward; the rela- 
tive movement between the slide B 
and the stem (C' is such that the slide 
A and the tool are forced toward the 
work by means of the pin P working 
in the slot S.. When the recess is com 
plete, the backward motion of the tur- 
ret allows the springs to return the 
slides to their starting point, thus with- 

| 
faulty in design, did well on = small 
work. Proportionality in design may be all right in some 
cases, but it failed here when we attempted to make a 
similar tool for a larger job. The trouble was that thi 
slides jammed. Undoubtedly, this was due to the fact 
that the inclined plane was too far away from the slid 
carrying the tool. With a light cut—that is, for a narrow 


recess—this never gave trouble: but with a wider recess 


ing tool, things happened. However, we got over this 
trouble as follows: 

The bar carrying the stud P (a roller in the large 
tool) was fastened to the top of the stem C, and the 
inclined slot (into which P? engaged) was cut into the 


top of the cross-slide A. By this means heavy cuts were 
taken without any tendency of the slides to bind. 

For heavy recessing work, the type of bar shown in 
Fig, 10 has much to recommend it for all cases to which 
it can be applied. Ilere the bar A is slotted at the end, 
and the inclined plane P is formed on one side of the 


slot. This plane engages directly with the recessing tool 


that is carried in the supporting bushing B. The 
distance from the tool to the flange on bushing B governs 
the position of the recess in the work. To take the 
pressure of the cut, a driving key A’ is let in and secured 
to the bushing 2B, passing through a slot in the bar A 
At the end of this bar a collar C ties the open ends 
together and incidentally acts as a stop against which the 
spiral spring pushes the bushing B when the tool 1s 


withdrawn by the turret. 

In action the turret moves forward, taking the hardened 
bushing B into the already bored hole until the flan 
of the bushing B meets the work. As the turret still 
voes forward, the tool is forced into the work and th 
recess is formed. ‘The strip S on the bushing B may 
be at any convenient position and acts as a pilot while 
the tool is cutting. When the turret recedes, the spring 
keeps the bushing B pressed against the work until the 
tool is withdrawn. For the sake of clearness, bar A and 
kev K are shown again in Fig. 11. We have used this 
type on several occasions and have always found it both 
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cheap and efficient. The illustration shows it in the 
turret of a Potter & Johnston automatic. 

There is one other example that should be shown, both 
because it is interesting and also because the type possesses 
infinite possibilities. It is particularly applicable to tools 

















FIG. 10. BAR FOR HEAVY RECESSING WORK 


for turning or boring tapers from the turret of the larger 
type of automatic lathe. The one shown in Fig. 12 is 
one of several I have made for this class of work. As 
shown, it is adapted to the 7-A Potter & Johnston lathe 
for turning the clutch portion of a petrol-motor flywheel. 

It consists, in the main, of a steel casting A that is 
turned at one end to fit into one of the turret tool blocks 
of the machine. The other end of the casting A forms 
a pair of guides on which the sliding tool holder B 
works. The sliding tool holder is controlled by means of 
a hardened roller 2 working along the slot S of the 
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FIG. 11. DETAILS OF HEAVY RECESSING TOOL 


rectangular control bar D. This control bar works along 
a groove machined in the main casting A, being retained 
in position by the rod # and the plate P. Attached to 
the end of the control bar D is the hardened pusher ring 
/1, which is bored out to slide freely on the pilot bar G@. 

A spiral spring on the pilot bar exerts a pressure 
between the turret and the pusher ring H. In the 
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illustration the tool is shown just about to start cutting, 
and it will be obvious that as the turret moves forward, 
carrying the tool, the pusher ring H, being in contact 
with the pilot bushing of the machine, cannot move. 
Consequently, the control bar D also remains stationary ; 






































FIG. 12. BAR FOR BORING TAPER PLUGS 


and as the tool is fed forward by the turret, it is also 
pulled downward by means of the roller 2 and the slot 8. 
When the turret recedes, the spring keeps the ring R 
in contact with the pilot bushing until the locknuts N 
come into contact with the stem of the bar. This limits 
the outward stroke of the control bar. The bracket M 
was bolted to the main bar A and also to the turret tool 
block, thus materially helping to stiffen the bar in action. 
This bracket could of course be made integral with bar 
A, but in this case it was made separate, for simplicity. 


x! 


College Military Training 


Identical bills have been introduced into the United 
States Senate and House of Representatives providing 
for the extension of the military training now given in 
land-grant colleges and some other civil educational insti- 
tutions and for the establishment of military instruction 
in such additional institutions as elect to come under the 
provisions of the bills. The prime object of the proposed 
legislation is that of building up a reserve of trained 
officers available for officering volunteer forces in case 
of war. The plan of the proposed legislation will accom- 
plish this object at a minimum cost to the nation and 
will, at the same time, provide an element of discipline 
and training of great value in civil life. 

The members of the committees of the five engineering 
societies who have prepared these bills earnestly request 
that the members of the various national engineering 
societies send personal letters or telegrams to their indi- 
vidual senators and representatives worded somewhat as 
follows: “I urgently request you to support and vote for 
the plan covered by Bill S-3946, introduced by Senator 
Pomerene, and H. R. 10845, introduced by Representative 
Gard, providing for the extension of military training 
in civil educational institutions.” 
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Imcreases and Decreases of Machine 
Tool Exports 


By Lupwie W. ScuMipt 





SY NOPSIS—A study of the percentage incre GSES 
and decreases of machine-tool exports from the 
United States, Germany and England for the 
normal years 1910 to 1913. The American show- 
ing ts quite satisfactory, giving many striking 


increases and only a few decreases. 





Generally speaking, the machine-tool builder rather 
follows than leads the industrial development of his 
market. Machine tools are constructed according to the 
needs of the user, and constructive energy finds its 
greatest incentive from the progress made in other 
industries dependent upon the use of metal-working 
machines. This at least is the case in countries where 
competition exists and where, consequently, industrial 
production is forced to keep going ahead or perish. It 
is therefore no surprise that the American machine-tool 
industry has made rapid progress, having as its immediate 
customers industries well known for their progressiveness. 

It isa generally recognized fact that American machine- 
tool makers have been able to build certain classes of 
machine tools superior to those of the same class made 
in Europe. This superiority is shown mainly in machines 
built for turning out large quantities of a certain article 
with a minimum of manual labor. It is further claimed 
for the American machine that it will do more exact work 
than the competing European machine and that it will 
be as a rule of greater durability. It is not my intention 
to inquire into the rights or wrongs of such contentions, 
which are of a purely technical character, but rather to 
study their economic effects. 

Quantity Propuction DOMINANT 

Quantity production is now recognized practically every- 
where. Germany has made enormous progress. It has 
been taken up in England and France, and only the 
less industrial districts in Europe are still confining 
themselves to the older methods. It has been reserved 
to the American constructor to build many of the leading 
machine tools necessary for such a development; and it 
is an astonishing fact that, notwithstanding the great 
progress machine-tool construction has made elsewhere, 
this country has still kept abreast in many ways. 

One reason for this may be found in the general 
national American trend toward the new, which during 
some period of the American economic life suddenly) 
evidenced itself strongly among machinery users. The 
rapidly changing demand, the lack and expensiveness 
of labor and the general high pressure under which 
American industries are carried on may have added as 
well to this development, which has ultimately brought 
American machine-tool builders to the top of their pro- 
fession. 

Foreign visitors, well connected with the machine- 
building industry in the old world, have frequently 
pointed out the general uniformity of equipment in the 
modern American machine shops. There is a tendency 
to use only the most recent machine tools. Even in 


small repairing plants one notices an abundance of 
modern machines, which astonishes the foreign visitor 
who knows how primitively similar places are furnished 
in other countries. This desire of the American machine 
user to have always the most modern and, as he hopes, 
also the most efficient machines of course brings the 
American machine-tool builder a very large number of 
customers. Consequently, he builds his machines in 
correspondingly large quantities. 

We have therefore in the United States a highly devel- 
oped machine industry, worked on a very efficient basis 
by the latest machinery, supported by a machine-tool 
industry that will readily take up every hint coming 
from the market. This condition, while tuning up th 
machine-tool industry to a high pitch of efficiency and 
constructive ability, has also limited it to a certain grade 
of machines—a limitation that, however, has produced 
many of the best and most suitable machine tools. The 
same system has slowly crowded out minor grades of 
machine tools, for which little or no demand has been 
left. The building of such machines, therefore. has in 
general become unprofitable as far as the American market 


is concerned. 
DESIGNING FOR SPECIAL MARKETS 


While machinery construction in this country has beer 
developed according to the conditions in the home market, 
in other countries, especially England and Germany, a 
new competition has grown up. European machine-tool 
constructors began to strike out in a different direction. 
Machine tools are constructed in large numbers to meet 
a demand for a machine of lesser efficiency than that 
required by the American user, but also cheaper in price. 
Those machines are selling well in their own markets and 
have found an active support in others. American con- 
structors will do well to watch this movement, so as not 
to be overtaken by it if it should become predominant. 
The fact is that, while American machine-tool construc- 
tors have limited their designs to certain well-defined 
fields, the European industries are frquently building 
machines that are more suitable for foreign trade than 
are the American. 

It must not be forgotten, however, that the market 
has changed as well during the last few years. The 
American machine-tool industry may not have reached 
all the markets possible, but the progress made during 
recent years in all the countries which are able to buy 


in large quantities is quite satisfactory. 
COMPARATIVE STATISTICS OF AMERICAN TRADI 


After we have heard a good deal in the press and els 
where about the inefficiency of American export methods, 
as well as about the unsuitability of the goods exported 
by this country (wherefore, as a rule, the example of 
England or Germany is held up before our eyes), the 
result of the following inquiry may be something like a 
shock to many. To prevent any possibility of using periods 
of unusual economic activity in this case, the figures of 
1914 and later are excluded from the statistics and only 
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those relating to 1910 to 1913 are taken. They show 
that in 16 of the leading markets the American machine- 
tool imports have increased more rapidly than those of 
England or Germany. To take at first the European 
field, figures are given for Belgium, France, Germany, 
Great Britain and Russia. 


TABLE 1. EXPORTS OF MACHINE TOOLS FROM THE UNITED 
STATES, GERMANY AND ENGLAND 


To Belgium 


United States Germany England 
Exported during 1910 $162,529 $898,000 $112,945 
Exported during 1913 $786,679 $1,650,000 $160,640 
Total, 1910-13 $1,992,906 $4,450,750 $570,475 
Difference, 1910 and 1913 +$624,150 +$742,000 +$47,695 
Percentage of difference + 384.02 +82.83 +42.21 
Sold during 1914 552,531 4n¢ $86,865 

To France 

Exported during 1910 $691,480 $1,452,000 $363,030 
Exported during 1913 $1,936,908 $3,131,500 $710,635 


Total, 1910-13.. $4,859,109 $8,814,500 $1,778,895 
Difference, 1910 and 1913 $1,245,428 +$1,679,500 $ +347,605 
Percentage of difference +180.11 +115.66 +95.75 
Sold during 1914.. $1,771,525 non $164,855 


To Germany 





Exported during 1910 $1,804,682 ‘ $117,355 
Exported during 1913 $3,175,188 $229,990 
Total, 1910-13 $10,456,966 $718,780 
Difference, 1910 and 1913 + $1,370,506 +$112,635 
Percentage of difference +75.95 , +95.97 
Sold during 1914 $2,167,240 $91,450 
To Great Britain 
Exported during 1910 $1,362,965 $623,250 The American fig- 


Exported during 1913 $3,417,655 $1,450,000 ures for 1914 relate to 

Total, 1910-13 $9,766,417 $3,597,000 the 12 mos. from July 

Difference, 1910 and 1913 + $2,054,690 +$826,750 1, 1913, to June 30, 

Percentage of difference. . +150.75 +132.65 1914; those for Eng- 

Sold during 1914 $3,178,630 land and Germany re- 
late always to the cal- 
endar year. 

To Russia 


Exported 1910 $234,776 $1,687,000 $135,380 
Exported during 1913 $1,088,751 $3,874,000 $425,105 
Total, 1910-13... $2,260,609 $9,717,750 $1,128,510 
Difference, 1910 and 1913 +$853,975 +$2,187,000 +$289,825 
Percentage of difference +363 .73 +1209. 64 +214.82 


Sold during 1914 $1,333,644 $1,364,085 


These figures, Table 1, show, as might well be expected, 
an enormous superiority in the total imports of German 
machine tools in three of the markets, while in the case 
of England the American machine-tool industry has the 
advantage. Except in these three instances, it appears 
that the American machine-tool industry has every reason 
to be satisfied with the progress made. To take the 
case of Belgium, the actual difference in the imports of 
the years 1910 and 1913 shows that the imports from 
the United States increased by $624,150. During the 
same years import from Germany increased by $742,000, 
while England was verv much left behind, with an 
increase of only $47,695. Looking at the percentage 
increase, it appears that America takes first place with 
384 per cent., followed by Germany with 82 per cent. 
and by England with an increase of 42 per cent. Taking 
France, Germany leads in the increase of value, but again 
it will be noticed that the American exports increased 
180 per cent. against the 115 per cent. of the German 
and the 95.75 per cent. of the English. 

In Germany, England has made a more rapid percent- 
age progress. Both the total value of the import and 
the figures of the actual increase during the years in 
question compare, however, very badly with the American 
sales. Germany sells considerably less metal-working 
machinery to England than does the United States. The 
small difference in the percentage increase shows that 
that country was a very active competitor before the war. 
It would be impossible to predict how the conditions 
will be after the conclusion of peace. 

An interesting problem is offered by Russia. Russia 
is generally considered one of the less developed indus- 
trial markets, consequently having only a medium demand 
for American machine tools. This was certainly the case 
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until about 1912, from which time a rapid increase in the 
demand set in. Germany still dominated the Russian 
market at the end of 1913. The percentage increases 
against the year 1910, however, are in favor, not only of 
the United States, but of England as well. The figures 
are an increase of 363 per cent. in American, 129 per 
cent. in German and 214 per cent. in English machine- 
tool sales. 

As in former studies of the same character the statis- 
tical facts are not taken from the import figures of the 
countries in question, but from the export statistics pre- 
pared by the Governments of the United States, Germany 
and England, representing probably the most reliable 
facts in each case. 

Exports TO CONTINENTAL NortH AMERICA 

Turning to our neighboring markets, the figures for 
which are given in Table 2, we find that the American 
machine-tool industry is supreme, holding by far the 
biggest part of the business. This is especially the 
case in Canada, where American machine tools show an 
increase of 593 per cent. against the 120 per cent. of 
the German imports and 49 per cent. of the English 
imports. The full significance of those figures becomes 
only apparent if one sees that during the four years in 
question the United States exported $4,790,895 worth 
of metal-working machines, while the English exports, the 
nearest, were only $415,585. In Cuba the situation is 
much in favor of this country, while in Mexico, Germany, 
as well as the United States, has to resign itself to an 
unavoidable loss that may hold on until political unrest 
ceases in that unfortunate country. 

The markets across the Pacific may become some of 
the best buyers for the American-made machines in the 
near future, and they certainly deserve close attention. 
We have in Australia and Tasmania good and progres- 
sive buyers of such machinery, who until recently have 
TABLE 2. EXPORTS OF MACHINE TOOLS FROM THE UNITED 

STATES, GERMANY AND ENGLAND 
To Canada 


United States Germany England 
Exported during 1910 $336,172 $10,750 $82,820 
Exported during 1913 $2,326,270 $23,750 $124,020 
Total, 1910-13 $1,790,895 $73,750 $415,585 
Difference, 1910 and 1913 $1,990,098 $13,000 +$41,200 
Percentage of difference +593 .17 +120.93 +49 .73 
Sold during 1914.. $1,199,356 saecwne $177,305 

To Cuba 
Exported during 1910 $42,072 $4,500 
Exported during 1913... $124,669 $5,250 
Total, 1910-13 $323,111 $14,250 
Difference, 1910 and 1913 +$82,697 +$750 
Percentage of difference +196. 56 +16. 66 
Sold during 1914.. $146,569 / 
To Mexico 

Exported during 1910 $84,892 $22,750 
Exported during 1913 $83,259 $21,000 
Total, 1910-13 $375,755 $70,700 
Difference, 1910 and 1913 $1,633 $1,750 
Percentage of difference 1.91 7.69 
Sold during 1914 $74,706 


favored very much the English style of machine. For 
some time, however, a decided leaning toward American- 
made machine tools has taken place, and the increase in 
favor of this country has been 193 per cent. against 77 
per cent. in the English and only 59 per cent. in the 
German imports. The first two figures are especially 
interesting, as they indicate an energetic progress that is 
shown later in 1914 by the fact that American machine- 
tool sales in Australia nearly trebled the sales of English 
machine tools, which were formerly larger than those of 
American origin. In New Zealand a progress of 262 
per cent. in favor of American machines was made, while 
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the English machines are showing a clean loss of 29 per 
cent. 

In China, on the other hand, this country seems to 
be on the losing side, as it has lost 49 per cent. of its 
machine-tool trade since 1910 while, of course, an increase 
has taken place during 1914 and 1915, which is far sur- 
passing that loss. The enormous activities of the English 
special agents in India have brought about a correspond- 
ingly large increase in the English exports of metal 
working machines to that country. In fact, England 
showed an increase of 109 per cent. against a loss of 55 
per cent. on the German and 4 per cent. on the American 
TABLE 3. EXPORTS OF MACHINE TOOLS FROM THE UNITED 


STATES, GERMANY AND ENGLAND 
To New Zealand 


United States Germany England 
Exported during 1910 $15,114 $2,250 $96,670 
Exported during 1913 $54,732 $4,500 $68,630 
Total, 1910-13... $155,935 $17,000 $331,250 
Difference, 1910 and 1913. +$39,618 +$2,256 $28,040 
Percentage of difference.. +262.12 +100.00 2900 
Sold during 1914.. $36,260 $80,390 

To China 
Exported during 1910 $6,339 $58,500 
Exported during 1913 $3,192 $60,000 
Total, 1910-13 $42,741 $249,250 
Difference, 1910 and 1913 —$3,147 + $1,500 
Percentage of difference. 19 62 +2.58 
Sold during 1914 17,668 
To British India 

Exported during 1910 $45,765 $76,250 $212,980 
Exported during 1913 $43,717 $34,000 $146,195 
Total, 1910-13 $137,925 $158,000 $1,373,365 
Difference, 1910 and 1913 $2,048 $42,250 + $233,215 
Percentage of difference 1.47 —55.40 +109. 50 
Sold during 1914 $17,953 ; $194,035 


To Japan 


Exported during 1910 $87,160 $66,250 $381,420 
Exported during 1913 $119,558 $276,250 $590,300 
Total, 1910-13 $576,997 $708,400 $2,119,615 
Difference, 1910 and 1913 +- $32,498 + $210,000 $ + 208,880 
Percentage of difference... +37.25 +316.98 54.76 
Sold during 1914 $120,166 $187,545 
To Australia and Tasmania 
Exported during 1910 $138,392 $40,500 $325,715 
Exported during 1913 $406,093 $61,000 $579,210 
Total, 1910-13 $1,176,102 $233,750 $1,943,925 
Difference, 1910 and 1913 $267,701 +$20,500 + $253,495 
Percentage of difference +193.43 +50.61 +77 83 
Sold during 1914.. $1,316,952 $137,065 


side. In the Japanese machine business Germany has 
been favored, increasing her sales at the rate of 316 per 
cent. against the 37 per cent. of the American sales and 
54 per cent. of the English imports of machine tools, 

It remains to review the position in the South American 
market as represented by the three A-B-C_ republics 
(see Table 4). In Argentina the machine-tool business 
of all three countries—United States, England and 
Germany—has declined. In Brazil the United States 
has shown the large increase of 1,615 per cent., whi 
Germany shows an increase of 111 per cent. and England 
of 72 per cent. The American exports to Chile increased 
i9 per cent., the German 91 per cent. and the English 
99 per cent. In Argentina and Brazil, Germany was 
the biggest seller, while England takes that place in Chile. 
This country, however, is pressing very hard now for 
second, or even first, place. 

The most easy way of explaining the small sales of 
American meta!-working machines in those countries 
where progress was slow or where a reduction took place 
is that of blaming the sales methods of the American 
manufacturer. The real reason, however, is that of 
respective industrial development. It is quite obvious 
that an industrial community like England or Germany 
will offer a better demand for high-grade machines than 
countries with a less developed industry. While in most 
of the leading European countries all signs are pointing 
in the direction of quantity manufacture, organized on 
the lines of the United States, there are still many 
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countries relying on Europe or the United States for all 
those goods which hav to be turned out by highly 
organized industrial effort and making at home only 
such goods as can be easily produced with the sort of 
labor obtainable. It seems to be waste of time and 
money for those countries to buy machines preéminently 
made for quantity production—a case of firing a 42-cm. 
gun at a sparrow, the object being not worth the charge, 
however eflicient this method of destroying the bird might 
be. | 

Most of the repair shops in those markets are small, 
they have to do cheap work where labor does not count, 
and their overhead expenses naturally must be kept low. 
Also, they must not use complicated machines that 
cannot be repaired on the spot. So they buy from those 
markets still able to supply such machines or special- 
izing for the needs of that class of buyers. England, 
Germany and Belgium found it a very profitable business 
to cater to such markets, while the American business in 
that direction is less success! as shown by the figures 
given. ‘Today the war has brought about an entirely new 
situation. Fora time at least, German, English, Belgian 
and French machine-tool competition has gone out of the 
market and this country has become the largest machine- 
tool supplier of the world. It is well worth while to view 
the future possibilities of the American machine-tool 
industry in this new light. 

Leaving the fighting nations out of consideration. it 
appears that many of the neutral countries in Europe 
as Holland, Sweden. Norway and. of late Switzerland 
have become considerable buyers of American-made metal 
working machines. They all bought formerly from their 
European neighbors. They will now become more inti- 
mately acquainted with American machines than they 
were before, and the question arises, Will they in the 
future prefer the American machines or will they return 
to those supplied by European makers ? 

Undoubtedly, the European influence will again be 
larger than the American when peace is restored. But 


rABLE 4 EXPORTS OF MACHINE TOOLS FROM THE UNITED 
STATES, GERMANY AND ENGLAND 


lo Argentina 


United States Germany England 
Exported during 1910 £237,123 $404,750 $198,610 
] xported during 1913 $112,747 $418,000 $152,870 
Total, 1910-13 $555,086 $1,804,750 $742,190 
Differenc 1910 and 1913 $124,376 $76,750 $15,840 
Percentage of difference 5 15.51 23.08 
Sold during 1914 $109,836 $108,070 

lo Brazil 
Exported during 1910 $19,657 $203,750 $167,050 
Exported during 1913 $ 46,187 $120,750 $288,670 
Total, 1910-13 $ °25,720 $1,155,000 $1,030,430 
Difference, 1910 and 1913 $527,530 + $226,000 + $121,620 
Percentage of diflerenc 1,615.35 +111.41 +72.80 
Sold during 1914 $115,974 $142,235 
To Chik 

Exported during 1910 $29,302 $43,000 $42,935 
Exported during 1913 $143,930 $82,250 $85,505 
rotal, 1910-13 $158,543 $252,250 $269,225 
Difference, 1910 and 1913 $14,628 $39,250 + $12,570 
Percentage of difference 19.92 +O] 28 99.14 
Sold during 1914 $55,168 $38,170 


something of the experience of the present year will 
remain, and the American machines sold in so large 
numbers will act as powerful advertisers in every 
direction. So there will be a larger demand for American 
machines, and European manufacturers will be compelled 
to follow that demand by increasing their own output in 
modern machines. Lack of labor and more expensive 
labor in Europe undoubtedly will add as well to that 
development. We shall find after some years about the 
same conditions in the European machine-tool industry 


that are governing the industry in this country. 
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Kuropean construction methods will be more like the 
American. European machines will be more expensive, 
and it will be less profitable to build the cheaper and 
simple types, owing to a decrease in the purely European 
« and. The ultimate outcome of this condition will be 
a general raising of the standard of machine-tool con- 
struction and demand all over the world. In the end, 
TABLE 5. PERCENTAGE INCREASE IN THE SALE OF MACHINE 

TOOLS DURING THE PERIOD 1910-13 


Percentage 


of Increas United Germany England 
More Than States to Per Cent to Per Cent To Per Cent 
- Brazil 1,615.35 
aes Canada 593.17 
»s Belgium 84.02 
500 2ep ope 
Russia 363.73 
1) Japan 316.98 
250 New Zealand 262.12 
200 Cuba 196.56 
Australia 193.43 Russia 214.82 
150 France 180.11 
England 150.75 British Indial109.50 
England 132.65 tees 
| ‘ Russia 129 64 cose Sieeee 
Canada re ee 
100 on , France 115.66 e+ eeenne 
| — Brazil 111.41 cad -windas 
New Zealand 100.00 ‘er 
{ Germany 75.95 Chile 91.28 Germany 95.97 
; Belgium 82.83 France 95.75 
50 7 Australia 50.61 Australia 7.83 
| Brazil 72.80 
Japan 54.76 
0 { Chile 19.92 Cuba 16.66 Canada 49.73 
| Japan 37.25 China 2.58 Belgium 2.21 
Mexico* 1.91 Mexico* 7.69 Argentina* 23.08 
| British India* 1.47 Argentina* 15.51 New Zealand*29 .00 
China* 19.62 British India*55. 40 
| Argentina 52.45 
* Decreas 


it must make the American machine-tool manufacturer 
more of a competitor in those markets where he has been 
more or less excluded until now, owing to the rather low 
standard of the demand. 

The following statistics, given to round up the scope of 
the present inquiry, show that in eight of the analyzed 
countries the imports of American machine tools have 
progressed over 150 per cent. and that the total percentage 

TABLE 6. TOTALSALES OF MACHINE TOOLS DURING 1910-13 


More From From From 
Than United States to Germany to England to 


$10,000,000 Germany $10,456,966 


9,000,000 England 9,766,417 Russia $9,717,750 + a 
8,000,000 France 8,814,500 
7,000,000 
6,000,000 
5,000,000 
{ France $859,109 
1,000,005 | Canada 1,700,895 Belgium 4,450,750 
3,000,000 England 3,597,000 ; 
2,000,000 Russia 2,260,609 Japan 2,119,615 
Belgium =:1,992,906 Argentina 1,804,750 Australia 1,943,925 
| Australia 1,176,102 Brazil 1,155,000 France 1,778,895 
1,000,009 British India 1,373,365 
| Russia 1,128,510 
Brazil 1,030,430 
Brazil 825,720 Japan 708,400 Argentina 742,190 
500,000 ¢ Japan 576,997 Germany 718,780 
| Argentina 555,086 Belgium 570,475 
100,000 Canada 415,585 
100,000 | Mexico 375,755 New Zealand 331,250 
| Cuba 321,111 
Chile 252,250 Chile 269,225 
200,000 China 249,250 aa : 
| Australia 233,750 we 
Chile 158,543 British India 158,000 .  weees 
100,000 ¢ New Zealand 156,935 :. “obes 
British Indial37,925 ieee ode 
| China $2,741 Canada 73,750 
| Mexico 70,700 
10,009 | New Zealand — 17,000 
| Cuba 14,250 
Total exports 
to previous- 
ly named 
markets 
during 1910- 
13 $40,452,817 $31,287,000 $12,422,245 


increase in those markets has been the largest of all the 
three countries whose export was investigated. Germany’s 
increase is strongest between the figures from 50 to 150 
per cent., while England shows an increase above 100 
per cent. in two cases only. An average increase of 
243.36 per cent. against 79.50 per cent. of the German 
increase and 69.20 ‘per cent. of the English is a figure 


to be satisfied with (see Table 5). 
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However, it must not be forgotten that, while the 
progress certainly has been very good, Germany has 
remained a competitor of very great importance and 
will surely show her strength again after the war. 

The figures given in Table 6 relate preéminently to 
countries in which American machine-tool makers have 
shown special interest. It is therefore not surprising 
that the position of the American machine-tool sales 
should be so exceptionally good. The total exports of the 
United States, England and Germany to these countries 
during the years 1910 to 1913 were valued at $84,162,- 
662. The United States supplied 48.06, Germany 37.17 
and England 14.77 per cent. It will be interesting to 
see what the position of each of those countries is at the 
end of 1917. 
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Improved Type of Flask Pin 
By A. E. Honapay. 


Flask makers have been using an ear with three com- 
mon countersink holes for wood screws. I noticed that 
a large amount of time was lost trying to get the pin to 
line up. To overcome this 
trouble, the pin is made as 
follows: 

A common stove bolt is 
placed in the lower hole A. 
The long hole B is an are, 
and the second stove bolt is 
placed in the center of this 
hole, to line up the pin. Then 
the last bolt is placed in the 
hole C, with the result that 
P a perfectly lined-up pin is 
a 4 produced with little lost labor 

. in assembling. 
MPROVED TIPE OF The job when completed is 
FLASK PIN 
as good in every respect as 





that which is fastened with wood screws and the chances 
for readjustment when necessary are 100 per cent. better. 


a 
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Taper-Shank Drills 
By Ropserr J. SPENCE 


Take a glance over the drill rack in ary shop and 
notice the number of ;%- and %-in. drills with broken 
tangs. The reason for this lies in the fact that the 
shank sizes of drills do not change from one number 
to the next larger number of taper shank soon enough. 

Take the Morse standard, for instance. The No. 1 
taper on the shank does not change over to No. 2 until 
‘7/, in. is reached. This leaves too weak a tang for 
the ,*,-in. drill. The change of taper should take place 
at 14 in. A greater weakness yet occurs in the Y-in. 
and %$-in. drills. Here, the tang is much too weak. 
The change from the No. 2 taper to the No. 3 taper 
should take place at 34 in. diameter. The No, 4 taper 
should start at 1 in. instead of at 1'7/,,. 

A tang 14 in. thick on a No. 2 taper for a 3$-in. drill 
is out of all proportion to the stresses to which such a 
drill is ordinarily subjected. It takes but a glance at 
a drill rack to prove that this assertion is correct. Any 
tool, such as a drill, should have a large margin of safety 
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with the ordinary machine-shop usage in view. The 
laboratory test should have second consideration. 

Of course, it would add to the cost of the drill, espe- 
cially at the present high price of tool and high-speed 
steels, by reason of the larger diameter of stock required 
for the shank; but the loss in cost would be greatly offset 
in the smaller number of mutilated drills. 

Yet I presume it would be just as difficult to have 
manufacturers of drills adopt these changes as it would 
be to have them all adopt a single standard taper on 
all tapered machine parts. Both the tang and the taper 
are established things that will always remain with us 
against all argument, no matter how sound, like the 
French heel and the buttons on the sleeves of men’s coats. 
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Argentine Manufacturing Shop 
SPECIAL CORRESPONDENCE 


For the accompanying illustrations and for the infor 
mation in regard to the shop shown, thanks are due R. 8. 
Rushton, manager of the Sociedad Anonima Fundicion 
y Talleres “La Union,” Buenos Aires, Argentina. 
This is a good-sized shop, totaling about 31,000 sq.it. 


and manufacturing a large line of both brass and iron 
goods, such as pumps, pipe fittings, hose couplings, bells, 
oat trimmings and such plumbers’ supplies as valves, 
compression cocks and flush-tank fittings. This large 


variety of work in different lines demands a varied equip- 
ment as well as adaptability in both men and management. 





FIG. 1. THE IRON FOUNDRY WITH 
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FIG. 2. THE TRON TURNING SHOP 


FIG. 3 IRON FITTING AND ERECTING 
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FIG. 4 THE BRASS TURNING SHOP; ITS EQUIPMENT AND PRODUCT 


The iron foundry, shown in Fig, 1, contains about 


8,500 sq.ft. The illustration gives a good idea of the 
building construction and shows the crane equipment 
and the businesslike lining-up of snap flasks on the floor. 

There are two brass foundries, with a total of 9,400 
sq.{t., equipped with crude-oil furnaces. From 4 to 5 tons 
of brass per day is cast. 

The iron turning and fitting shops are shown in Figs. 
2 and 3. They also total 9,000 sq.ft. These views show 
the monitor roof and the construction of the countershaft 
supports and also give an idea as to the variety of work 
turned out. Wooden and sheet-steel pulleys are used, 


The brass shop, used for the manufacture of the firm’s 
standard line, is shown in Fig. 4. It contains 4,000 
sq.ft. The standard brass-shop equipment of turret lathes 
seems to have been followed. The parts shown, among 
them being the large globe valve at the right, give a good 
idea of the variety of work done. 

Some conception of the toolroom can be gained from 
Fig. 5, the conditions making it necessary for the com- 
pany to make practically all its own tools. As will be 
seen, the tool equipment is good; and a little study shows 
some of the dies, reamers and special tools made for the 
particular class of work on which this shop specializes. 























FIG. 5. TOOL-MAKING 





AND TOOL STORAGE ROOM 
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Neat Milling Attachment 


The attachment shown in the illustration was used 
by a model maker in order to knurl the curved surface 
of a block. The device consists of a block A, having 
one hole to fit loosely on the mandrel of a miller and 
another hole to take a bushing with the cutter B. On 
the straight part of the cutter shank is a roll or bushing 
C, having a sliding fit. This roll rests on top of the 


| 





NEAT MILLING ATTACHMENT 


guide cam JD, which has the exact form of the work. 
By lowering the cam the depth of the cut is altered. 

To drive the ceutter, a dental electric motor was usecl, 
the belt running over the small pulley £; the table was 
fed by hand. WILLIAM SCHULTHELIs. 
New Haven, Conn. 


~ 


Cutting Square Threads 


Cutting square threads on an engine lathe is some 
times very annoying, especially when it comes to the 
finishing cuts. This work is even more vexing on square 
threaded taps, if the steel is hard from any cause. The 
following methods have been used in our shop and leave 
nothing to be desired for both external and internal single 
and multiple threads. 

The thread is rough-turned to 0.010 in. of finish width 
with a square-nosed tool. The compound rest is then set 
at an angle of 30 deg. for external threading and at 90 
deg. for internal threading. To finish-turn, two side tools 
are required, set at 90 deg. with the axis of the work. 
The kind of materia] governs the grinding of these tools. 

Figs. 1 and 2 show the finishing of external and inter- 
nal threads. The internal threading tool is held in an 


Armstrong boring bar. It will be seen that the width of 
the thread does not depend on an accurate width of the 
finishing tool. 

Sometimes tareads must be of continuous lead, both 


ext mally and internally, which is accomplished as fol 
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CUTTING SQUARE THREADS 
lows: A piece is chucked and threaded, as at A, Fig. 3. 
The piece TO pe threaded nas pre ously been bored © 


size and one end threaded, as at B, Fig. 4. It is then 
piece, The method of: setting th 


tool correctly to obtain a continuous lead is shown by 


screwed on the chucking 

Fig. 3. Fig. 4 shows a sleeve made in this way for an 

inventor, It had four sleeves telescop ne ear h other. 
Titusville, Penn. G. Srrom. 


Finish-Turning Tool for Steel 


The lathe tool shown in the illustration operates sat- 
sfactorily for finish-turning steel, especially if the piec 
is long and comparatively slender or if it is of unusually 


hard material. It is almost impossible for this tool to 





A FINISH-TURNING TOOL FOR STEEL 


chatter, providing too heavy a cut is not taken. With a 
fine feed, the finish can scarcely be distinguished from a 
ground surface: and as the thrust of the cut is almost 
negligible, the diameter varies but slightly from end to 


center on a long shaft. 
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The tool resembles closely a finished-planing tool, ex- 
For this 
is not advisable to work close to a shoulder, 
Where 


similar 


cept that the chip is curled ahead of the tool. 
reason. it 
unless the tool is set well above center, as shown. 
the shoulder is filleted, as on crankshafts and 
work, this feature is not objectionable. 

The angle of the cutting edge varies from 28 to 40 
deg. from the perpendicular, depending on the material 
The rake 
2 deg. 
each way, giving a slight drag for polishing, if desired. 


Il. EK. McCray. 


the harder the material the smaller the angle. 


should be about 15 deg. and the clearance about 
Charles City, Towa. 


Clamping Devices for Jigs 
I > 


Clamping devices that have been used successfully in 
connection with drill jigs are here shown. 

Fig. 1 illustrates a form of jig that allows the drilling 
In this figure, A is the 
The work is placed on a plate 


to be done from the bottom side. 
jig base and B the leaf, 
( and is located between two buttons J) on each side of 
the work and against the button #. On the block P is 


mounted a stud F, in which swings a lever G hinged on 
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CLAMVPING DEVICES FOR JIGS 


a pin 77, The leaf is hinged on the pin J through the 
base casting and carries a swivel clamp A’ swinging on the 
pin L. A spring M, pressure from which is brought to 
hear upon a pin JV, is attached to the leaf by two screws. 
As the leaf is brought down over the work, the pin strikes 
on the lever G, which in turn forces the work against the 
button #. By further pressure the swivel clamp K is 
brought up to the work and holds it securely by means 
of a cam handle. 

This clamping device is of no use when it is desired 
to drill from both sides or perhaps to drill from one side 
The reason is that the thick- 
If the jig is 
made up to drill holes square with the work for maximum 
thickness, it will not drill a hole square if the piece is 


and ream from the other. 


ness of the work must have some limits. 


of minimum thickness. Therefore, all drilling must be 
done from the bottom or through the base. 

When it is desirable to drill and ream from different 
Fig. 2 should be used. The 
A and the leaf B: the locating block is C. In the 
leaf is hung a clamping arm D, in which is swung a swivel 
clamp £ on the pin F. 
studs G and against the stud //, as before. 


sides, the device shown in 
base is 


The work is located between the 
The pressure 
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of the work against the end locator 7 in this case comes 
from a spring finger J pushing against a sliding block K. 
In the base is milled a slot, into which fits a tongue on 
the bottom of K. 
than the wide part of A, the tongue prevents the block 
from turning, and the screw prevents it from coming 
out. 

The leaf is set parallel to the base, and the work is 
clamped by the screw ZL. In order that the clamping 
arm may not swing out into the operator’s way when he 
is putting the work into, or taking it out of, the jig, a 
spring M is provided, which holds the arm against the 
screw. This spring should be very light, offering prac- 
tically no resistance to the binding screw L. 


M. W. Wrieut. 


As this slot is about ; in. narrower 


Providence, RR. l. 
cs 
Quick-Acting Grinding Dog 
Herewith is shown a very practical dog which may ly 
used either for grinding or turning, but more particu 


larly for grinding. The locking cam may be of any dk 
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A QUICK-ACTING GRINDING DOG 


sired rise; but about 0.08 in. constant rise per revolution 
is satisfactory for ordinary use. 

The dog is slipped on the work hub first and when 
the driver engages the stem of the cam the cam tightens. 
The heavier the cut the tighter it grips. One cam may 
be interchanged with several different sizes of collars. 
For rapid production where a dog is to be used this is a 
winner. Harotp E. GREENE. 
Ilion, N. Y. 


Simplifying Drilling Operations 


A large quantity of cast-iron blocks were to have a #g-in. 
hole drilled in their centers. These blocks were 14 in. 
square and were made hollow; that is, they had four sides 
and one end, all of about ,%5 in. thickness. It will be 
gathered from this that the operation time must be prin- 
cipally consumed in clamping, centering, loading and un- 
loading. 

A fixture to simplify the operation and reduce the 
time to nearly all drilling was designed as shown at A. 
A base was made with raised sides, in which to lay the 








March 


30, 1916 AMERICAN 
blocks and by 
drill. The sides kept the block from turning, and sloped 
down on one end so that the drilled block when pushed 
by the block entering would slide down and fall into 
boxes. Fully half of the handling and the necessity for 
holding the blocks while drilling were thus taken care of. 
An arrangement B clamped to the spindle sleeve served 
to center the blocks under the drill. 
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SIMPLIFYING A DRILL OPERATION 


tubing a rod is fitted to travel up and down, but is pre 
vented from turning by keys and is normally held dow 
by a spring, also in the tube. The tube is held 
split casting socket C that is clamped to the sleeve. The 
rod carries the casting that centers the block. This cast 
ing is hollow and has four hardened ribs on the inside, 
the ribs tapering at an angle of 45 deg., so that a block 
is pushed to their center as the foot is brought down. 
This foot can 70 no farther, but holds the block while the 
drill is fed through. 

The outfit was cheap to make and the results could 
hardly be bettered by an automatic device. 


Middletown, N. Y. 


In 


DonaLp A. HAMPSON. 


Attachment for Milling Flat 
Stock Without Clamping 


A somewhat difficult thing to do on a miller is to 








grip thin, flat stock securely and quickly for surface 
milling. If gripped in a vise, the chances are it will 
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claimed he had made this discovery 


MILLING FLAT STOCK WITHOUT CLAMPING 


means of which to slide them under the 
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buckle: if 
setting up. 


by wedges, considerable time is 


held lost it 

The illustration shows a simple attachment 
that fits on the supporting arm of the miller and holds 
the work down, at the same time supporting it close up 
to the cut. 

This device consists of a bracket A, which fits th 
supporting arm, two rods B curved at the lower end to 
go under the cutter C, the nuts D and FE for ad 
justing the rods for various thicknesses of stock or dif- 


and 


ferent diameters of cutter. 

The work is set on the machine table, located against 
the stop F between the blocks G, // and J for location and 
to take the thrust of the The 
work is fed under the cutter in tl 
it passes under the curved rods, they 


cut. table containing the 


As 
re adjusted to hold 
the work down in place, while allowing the work to 
slide under them. 


1 usual manner. 


With this arrangement it is unnecessary to clamp thi 


work down, as one rod bears on the siz before milling 
and the other on the thickness as milled, the stock ma 
chined being cold-rolled, running close to standard di 
mensions, 

It is advisable on this class of work to keep the cutter 
flooded with oil It the chips 


away, and there is no tendency for them to catch unde 


or soda water. washes 


the ( urved rods. 


R 
i. 


M. HeNpRIcK. 
a 


Pawtucket, 
Trying Out Inventions and a 
Bit of History 


In conversation with 


+] 
it 


an inventor question of get 
ting original ideas tried out was raised. The inventor 
said that when the proprietor of a plant is an inventor 
a = > 
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4 { >» 
Sd 
\ 
\ 
Fig. | Fig.2 
POINTS ON WEAR OF STEEL 


wants to. This re 
mark called to mind my brother, William A. Sweet, who 
did enough original work to have made him a big man, 
only the people in the steel business would not allow them 
selves to profit by his discoveries. 

He told the mining engineers at their meeting in Pitts 


he can do all the experi nting 


burgh, in the seventies, that steel rolled at a low heat 
during the last passes was very much tougher than if 


later 
and advocated that 


finished hot. Twenty-five years an engineet! 


railroad rails be so finished 
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My brother found that the teeth of his roll pinions 
were breaking beyond endurance, and he overcame this 
by cutting out the stock at the roots of the teeth, as 
shown at A, Fig. 1. He did practically the same thing 
with the piston rods of his steam hammers, which were 
all made as they are just a straight rod put in 
the hammer head by a taper fit. What he did was the 
He turned the rods down, as shown 
He was the first 


how 


sensible thing to do. 
by Fig. 2, and that ended the trouble. 
to make a successful semiautomatic stoker by forcing 
the coal into the fire by a plunger above the bottom and 
below the top of the fire. Furnaces of this kind have 
been in use for years. The plungers are worked by 
hand, and the men do not like them. 

The change in the gear teeth was a wonderful im- 
and probably no 


provement; but no one will accept it, 
Besides, it 


one could sell a machine with gears so cut. 
would call for several series of extensive tests to deter- 
mine the strength of the new gear teeth. Yet one can 
only wonder how such tests can amount to anything when 
the strength of the standard test bars varies from per- 
haps 2.000 to 5.400 Johnson iron. 

In the case of the piston rod the cause of the breaking 
is simple enough: The strain is centered on a line at 
the top of the hammer head and is excessive where the 
This repeating 
rod in 


hammer does not hit exactly central. 
the strain centered on a line breaks the 
detail. It may be that the French scientist would ex- 
plain it as the fatigue of the metal, while my brother 
would put it in plain English and say that it gets tired 
which means exactly the same thing. If 


single 


and lets go, 
the engineer proposes to turn down the piston rods to 
save the breaking, the boss won’t let him: and this comes 
back to the original claim that if the proprietor is the 
ideas tried. 

Joun EF. 


inventor he can get his 
Syracuse, N. Y. SWEET. 
Built-Up Circular Forming Tool 
When making a forming tool, it is sometimes hard to 
grind the sides of the step A. This is especially difficult 
if it is necessary to provide a clearance angle, as at B. 
Since this step acts as a parting tool, it takes the brunt 





TOOL 


FORMING 


A BUILT-UP CIRCULAR 


work and will wear much faster than the other 


Furthermore, being very narrow, it is subject to 


of the 
steps. 
breakage. 

The forming tool shown is built up of three pieces, 
each hardened and ground, and the whole assembled to- 


gether with rivets C. By grinding each part separately 
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considerable accuracy can be obtained. If the step is a 
separate piece, it can be seen that trouble will be met in 
making the threads match after hardening; but if the 
rivet holes are drilled first and well doweled before tap- 
ping, everything will work all right. The threads should 
be cut a little full, so as to lap out after hardening. Of 
course, this tool has the drawback that it cannot be re- 
ground so many times as a solid tool, because of the 
rivets. WILLIAM Burr BENNeEr??. 
Bridgeport, Conn. 
a 
HlacKsaw Lubricator 

The illustration shows a device for feeding lubricant 
It consists of a pipe, with several small 
There is a cap B on one end 
A sheet-metal 


to a hacksaw. 
holes A drilled in a line. 
and a controlling cock C on the other. 





A HACKSAW LUBRICATOR 


lip D is attached as shown and should be arranged so 
that the coolant flows off its edge in a thin flat stream 
and onto the saw blade. A little care by the operator in 
the adjustment of this lip will keep the blade well cooled. 
B. W. Burr. 


Bridgeport, Conn. 


Stop for Bench Lathe 
The stop illustrated is convenient for use on bench 
lathes with the draw-in collet. It was designed to hold 
pieces which were drilled from each end. A thread was 
chased in the end of the tube at A and a plug B was 
On the stop a thread was 
The thread 


cut on at C, which screws into the plug B. 


tapped with a ;);x24 thread. 
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STOP FOR BENCH LATHE 


is cut long to allow for adjustment, and is held in posi- 
tion with the nut J. The end £ is tapped so that sockets 
of various diameters can be screwed on as shown at F. 

By butting the end of the piece to be machined against 
the end of the stop at F and using the stop on the tail- 
stock, accurate work is obtained, as the stop will keep 
the work from being drawn in. Tiromas B. Bracey. 
Wilmington, Del, 








March 30, 1916 AMERICAN 


MACHINIST 








VHONENPOAONNNAEOONONL LAA uoegooUonenAnonennentageoueNnanOeeNetOrTNcNeAdTO reanggoecne set veevennaegeggt tt) 





UNUUNUndovounvuveneneeeecoQUTdtveenoeetsenUr Unnnet gaa auregtetaAT 





Discussion of Previous Question 








DML Coe ee 


we" 





unt 


Device for Testing Fittings 


The device shown on page 164 brings to mind another 
that I have seen used for the same purpose. The illus- 
tration is almost self-explanatory. A is the fitting to 
be tested, B a standard test piece and C a special plug 
having a hub fitting into the base plate D, as shown, 
while # represents a surface gage. 

In use, plug C is revolved 180 deg. The surface gage 
will show at once if the fitting is not tapped straight. 





DEVICE FOR TESTING FITTINGS 


To test for horizontal tapping, do not revolve, but use 
the gage near the fitting and at the end of the test 
piece. The different test pieces should have the threads 
marked for depth and act as thread gages. 

Odd-angle or 45-deg. fittings cannot be gaged with 
this device, but screwed flanges can be tested to see that 
for this 
purpose that I first saw this contrivance in use. 

Milwaukee, Wis. Joun BAILey. 


tapping is perpendicular to the flange. It was 


The Suggestion System 


At different times articles on the suggestion 
have appeared in the American Machinist. Generally, 
the articles do not speak well of the plan. In the first 


year there is a large flow of ideas, gradually decreasing 


system 


until only 20 or 30 per year are received. 

Of course, a system of this description would not be 
thought of in connection with such big plants as Ford’s 
and Studebaker’s. These are up-to-the-minute shops; but 
what about the shop with a hundred men, which is being 
run in a go-as-you-please way? Just the same thing 
would happen here. The first year would bring in a 
hundred or more ideas, and then there would be a de- 
But I think this is just the reason why each shop 
The operators are the men 
If the man- 


crease, 
should adopt the system. 
right in touch with the details of the work. 


ager and foremen would pull themselves together and 


decide to row in the same boat as the men in the shop, 
matters would be successful. 

Now take the suggestion system when it gets to where 
The majority of 


only 20 or 30 ideas come in a year. 


these might come from one man. He loves his work 
but likes it better if sorie of his suggestions are paid 
for. His ideas are carefully thought out. Is he not worth 


watching? He is not always going to be an operator. 
It would pay to 
result was the finding of such men. 


Wembley, England 


scheme if the only 


J. H. Davis. 


run a suggestion 


Effect of Oil in Cutting Off 


The article by W. G. 
with the experience of many who have had to do with 
that had 
tested at the factory, giving satisfactory results, was com- 
Mr. 


found oil 


Groocock on page 295 is in line 


broaching. Some time back, a_ broach been 


pla ned of by the user. It acted as described by 
Groocock. A 


being used as a coolant. U 


man from the broach makers 


recommendation a 
in the propor- 


pon his 
change was made to “economy compound” 
tions of five parts of water to one of compound and excel- 
lent 

On another occasion a lot of tough low-carbon steel had 
threaded 8 inch. The cut 
rough, the tool Three men tried the job 
before it was turned over to the toolroom 


results were obtained. 


to be threads per Was very 
vouging in. 


foreman, who 


experimented with all the lubricants that had been used 
in the lathe department, with no better result. Finally, 
he tried turpentine and white lead, which proved all that 
was needed, I. K. MAcKENZIRF. 


South Mass. 


Acton, 


Lack of Attention to Want Ads 


346, discussing certain phases of 


deserves to be 


The editorial on page 
advertising for employees, care fully pon 
dered by every small-shop owner who, like myself, cannot 
afford a regular employment clerk and is therefore in the 
habit of leaving the job of finding new employees to 
office” neither the 
training nor the patience to fit him for this task. 

No matter how large the town, there is only a certain 
definite available for 
shop, and no manufacturer can afford lightly to antag 


someone in “the who has probably 


number of men work in a given 


onize or discourage a single one of these prospective 
employees, lest he be the very man best fitted to fill some 
future vacancy. 

When advertising for help, a manufacturer should beat 
in mind that he is really endeavoring to sell an oppor 
tunity to the man who best deserves it and should make 
his advertisement appeal to that man in terms that will 
make him covet the opportunity and set about securing 
it. “Men Wanted” will attract only the out-of-works, 
but “Opportunity for an ambitious man to work into a 
will wers from th 


position of responsibility” bring ar 
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best class of workmen—-those who are always alert to 
better themselves and willing to give the best that is in 
them in the process. It need hardly be added that it is 
futile to “color” the position misleadingly ; that will mean 
merely a disgruntled employee who will leave on the first 
payday. But write up honestly and convincingly the 
attractions of the place you have to offer, even if it takes 
a little time and thought to get the proper wording. 

Having secured and read your answers, the usual 
process is to write to the two or three most promising 
applicants and throw the remaining letters in the waste- 
basket. ‘No time” or “Costs too much” to answer them 
all, you say. But the time and the money thus spent will 
vield big returns when help is scarce and you have to 
come out in the open and fight for the men you need. 
In such an event a reputation for decent and considerate 
treatment of help will be as bread cast upon the waters. 
An easy and inexpensive way of dealing with answers to 
ads is to have a number of stamped post cards printed 
with the following form: 

Dear Sir—We have received and considered your reply to 
our recent “Help Wanted” ad and do not believe that your 


qualifications will enable you to fill this vacancy satisfactoril) 
and will write you 


We have, however, filed your letter 
further when a suitable vacancy occurs. 

Kindly call about o'clock next for 
an interview. 

Thanking you for bringing your services to our attention, 


we are, very truly yours, 
THE 

By crossing out the irrelevant lines this makes a suita- 
ble reply to the three classes of applicants—promising, 
unpromising and hold-overs—and requires in addition 
merely the writing of the name and address on the face 


BLANK MANUFACTURING CO. 


side. In this way, at an expense of about $2 per hundred, 
many friends and advocates of the establishment are 


secured, and as many men are relieved of the uncertainty 
and suspense that always follow the sending of a letter 
seeking employment. 

“Courtesy pays” is a slogan that applies as aptly to the 
relations between employer and employee as to those be- 
tween dealer and customer. 


New York City. W. J. Sprro. 
% 
Miller Designer and Shop 
Superintendent 


On page 10 E. P. Armstrong writes, “The scarcest men 
in the country today are men who are capable of satis- 
factorily filling the superintendent’s position be- 
cause it is not altogether a question of skill in cutting 
iron and machinery, but of broad-sightedness, diplomacy 
and tact coupled with well-developed executive ability. 

In a discussion of this subject recently with some friends 
it was pointed out that the foregoing is doubtless very 
true to some people’s minds, but let us review the pros- 
pects facing aspirants for such positions—men who are 
fully qualified, possessing both mechanical skill and knowl. 
edge, with executive ability and tact acquired in positions 
that call for and train the holders in the broadest manner. 

The most likely means of finding better opportunities 
are the advertisement columns of the American Machinist. 
Many hours are spent composing letters, setting forth, 
as if writing for the mechanical “Who’s Who,” all one’s 
life history in answer to such inquiries as seem to offer 
steps in advancement. The result in far too many in- 
stances is not even an acknowledgment. 


MACHINIST Vol. 44, No. 13 

At times I have found it necessary to advertise for skilled 
help. I considered it a question of honor, if nothing 
more, to answer even the postal card of some poor fellow 
who had no more ability, or knew no better, than to state 
his experience in such a condensed form. 

The alternative method for “upward and onward” can- 
didates is to wait until chance positions come in their 
way through the tips or recommendations of friends. 
This procedure does not always result in the right man 
being fitted into exactly the right place. 

Is there not a need for a clearing house or exchange for 
men who have sufficient confidence in themselves to be 
villing to demonstrate their ability to fill better positions. 

Middletown, Conn. J. A. Eritu. 


Saving Costs in Shearing and 
Punching Flat Bars 


The method of cutting off flat bars described by A. 
Patterson, in the American Machinist, Vol. 44, page 372, 
is very old. The trouble with the tools as he shows them 
is that all commercial flat-bar stock varies so much in 
width that it is impossible to center the stock properly 
and get a good-looking job. Anybody who tries this kind 
of tool will find that a big percentage of the work will 
look as illustrated at A. - 

To overcome this objection, I have used a punch, as 
shown, with very good results. The two tapered sides 





STOCK-ALIGNING DIES 


on this punch act as a guide for the stock and will natur- 
ally bring it central over the die every time, provided 
the distance between the prongs is made right. The two 
projections on the punch are backed up by the die and 
act as guides between the punch and the die, at the same 
time guiding the stock. 

In making this punch, care must be taken in hardening, 
as it has a tendency to break at the sharp corner where 
the prongs leave the punch proper. If the prongs are 
made thick enough and ordinary care is taken in quench- 
ing, no difficulties will be experienced. 


New York City. B. NAUCKHOFF. 
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Take Warning! 


The most dangerous and insidious of all attempts to 
foist the metric system on this country is now underway. 
Dr. Stratton, Director of the National Bureau of Stand- 
ards, has prepared a “Report to the International High 
Commission Relative to the Use of the Metric System in 
Export Trade.” 
request of Secretary McAdoo for the International High 
Commission which convenes in Buenos Aires, Apr. 3, 
next, for which Secretary McAdoo is at this writing en 
and all signs point toward its use before the com- 


This report has been prepared at the 


route ; 
mission in order to commit our Government to the adop- 
tion of the system. 

In this devious and roundabout 
undo the work accomplished by 
interests a dozen years ago in defeating the bill for the 


way it is sought to 
creat manutacturing 
compulsory adoption of the metric system then before 
the House Committee on Coinage, Weights and Measures. 
It must be that that work is ancient 
history and practically forgotten in Washington. The 
personnel of Congress has largely changed, the adminis- 
tration has changed more than once, and meanwhile Dr. 
Stratton has been constantly on the ground and cease- 
lessly active in poisoning our public officials with his 


remembered now 


specious assumptions. 

Let no one be deceived by the reference to export trade 
in the title, for most of the report is an argument for the 
general use of the system, and all know Dr. Stratton’s 
aim to be the bringing about of such use. In the conelud- 
ing paragraph we find, “A common system of weights and 
measures will also aid in realizing one of the aims of the 
High Commission in securing the unification of law and 
practice.” The body is a commission on uniform law and 
the report can have no other use at Buenos Aires than to 
commit our Government to the adoption of the system. 

The second paragraph opens as follows: “The follow 
ing examples are given as a few typical of the large num 
ber of manufacturers who are already using the metri 
system, in some cases in both domestic and foreign trade.” 
In this enumeration we find the following from our list of 
advertisers (we give the names as they appear in the 
report): Brown & Sharpe, Pratt & Whitney, the Standard 
Tool Co., Morse Twist Drill Co., L. S. Starrett Co. 
Some (we think all) of these companies will be recog 
nized as unalterably opposed to the system; and they will 
certainly enjoy seeing their names thus lugged in to sup- 
port the metric cause, as they will enjoy this piece of 
wisdom: “Some well-meaning men have urged that Eng- 
lish measures are working well enough and a change 
would be all but impossible. Yet the very 
cerned are using the metric system for their own profit. 
No more could be asked.” 

The report is expressly announced as intended for 
wide circulation. It is a Senate document, which means 
that, to the resources of the Bureau of Standards, Dr. 
Stratton has now annexed the facilities of the Govern- 
ment Printing Office and, through the franking privilege, 
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postal = ce 


the use of the 


n spreading his metric prop 


aganda and all without cost, It is the object of Dr 


Stratton’s life to force the 


trv: and much as we 


metric system upon this coun 
condemn, we cannot but admire, his 
enlisting the Government departments in 


since the 


Ingenuity in 


his service, It is plain that victorv of a dozen 
manutlacturing 
on them Dr. Stratton has stolen a 


a subject of which all—and 


years ago 


nterests have been asleep, and 
march. Much as we 
introduction ¢ 


ieartily tired, it is plain that 


deplore the re 


none more than we—are 


another and united effort must be made to nullify the 
ictivities of the most dangerous enemy of our industries 
which our country harbors 

The pamphlet is Senate Document No. 241 of the 
Sixtv-fourth Congress, First Session. Every reader 


Printing Office at Wash- 
~ ir | hoy 


to the Government 
Ington While ol 


worthy of serious discussion, the pamphlet cannot fail to 


should write 
for a copy. grade and un 
have large influence with the unthinking and uninformed, 
intended, It 


gards his 


T < obviously is incon 


Stratton re 


for whom, indeed, 
ceivable that Dr. arguments us of 


serious value. 
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Commercial Credits in 
South America 


With the exception of Colombia and Venezuela, the 
South American 
The two countries named 
have always been on a cash basis, for reasons that are 
perhaps not entirely complimentary. At the present 
time the length of credit is running from 60 to 120 days, 


common method of doing business in 


countries is on a credit 


although in the past much longer terms have often been 
extended, 

The position of Ecuador is strong financially, and the 
best houses expect terms of from 60 to 90 days from the 


date of receipt of woods there. In Peru, Chile and 
Bolivia the conditions are very much the same. At one 
time German exporters used to give credit in these 


countries for long periods up to two years, and it is 
stated that there w 


re heavy losses from this custom. 

Up to the opening of the European War the business 
of Argentina had handled through 
Europe; thus commercial houses in that country were not 
known in North America, the little 
that was conducted was very largely on a basis of cash 
Buenos Aires or New York. But 
and the average length 
from 90 to 
houses get 


heen very largely 


well and business 
against documents in 
this situation has now changed, 
of credit extended to Argentine 
120 days. The long-established 
this extension from the arrival of the goods in their home 


buvers Is 


well-known 


port. 

The situation in Brazil is very similar to that now pre 
vailing in Argentina, although before the opening of the 
war there had been a much greater flow of commodities 
from Brazil to North America and from the United 
States back than had prevailed with Argentina. 
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The South American inclination to be easy-going ex- 
hibits itself in the payment of these obligations, as in 
many other business relations. It is not at all unusual 
for customers to allow a draft to run over a few days, 
say three or four or five, before taking it up. But in the 
end they pay, which is the important consideration. Thus 
it is always wise for a North American exporter to allow 
a draft or note to run on a few days beyond the date of 
payment without entering a protest. As a simple rule, 
say, let such documents run for at least ten days before 
taking steps to collect. This is a wise policy, which in 
the long run works no serious hardship to the exporter. 
On the other hand, it is a course that tends to build up 
the all-important asset of good feeling. 

There has been an erroneous opinion in the United 
States that South American accounts are apt to be bad. 
Southern credit has often upon with sus- 
picion. In the main this viewpoint is all wrong. There 
are as strong, well-established, reputable business houses 
in South America as can be found anywhere in the 


been looked 


world. 

In this connection the experience of a United States 
manufacturer during the year 1915 is of particular inter- 
est. During the vear 1914 this firm exported about $8,000 
worth of goods to Brazil. Owing to the cutting off of 
European supplies, this account jumped to $500,000 for 
the year 1915. (As a matter of interest, this concern is 
now doing about 65 per cent. of the business in its line 
in all Brazil.) During the year 1915, when this half- 
million dollars’ worth of business was done, there was 
only one bad account—amounting to $146. And in that 
case the goods were not claimed at the custom house; 
thus the property was not lost. Where is there a half- 
million dollars’ worth of business in the United States, 
divided up into a large number of small accounts, that 
can equal this record ? 

Still another is instructive in this 
consideration of the reliability of South American busi- 
Some six months ago the Brazilian congress 


Brazilian incident 
hess houses, 
passed a law requiring the execution of a written docu- 
ment with revenue stamps attached as an acceptance in 
the case of all credit sales. One house in Rio de Janeiro, 
doing business with 1,800 customers scattered throughout 
the length and breadth of Brazil, wrote to each one, point- 
ing out this law and asking that it be conformed to in 
connection with its business. With hardly an exception 
the customers wrote back saying that they would not 
execute such rather than do so would 
not accept any more goods. As a result the merchants 
got together and appealed to the Brazilian congress, which 
at first prorogued the law and finally annulled it. 

The viewpoint of the customers was that this law was 


documents and 


a reflection upon their honesty and business integrity. 
They thought that the merchants had inspired it and 
were prepared to fight. 

At the present time the efforts of the banks are being 
directed toward cutting down long credits. A number of 
evils flow from them. They tend to foster spasmodic buy- 
ing and even speculative buying. These facts are being 
pointed out to South American customers, with the hope 
of influencing them toward short credits or cash business. 
The practical advantages of short credits to the seller are 
easily pointed out. Frequent orders mean a steady flow 
of product. This tends to stabilize the working conditions 
in machinery-building shops. 
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Navy-Yard Preparedness 


We are in the midst of a campaign for military pre- 
paredness—that is, an agitation looking toward the appro- 
priation of large sums of money for the provision of ships, 
armies, artillery and munitions. Also there is likely to 
be a campaign for industrial preparedness. The American 
Machinist has already signified its approval of this 
project. 

There is a little combination of these two ideas that 
could be put into operation right away. It would conduce 
to military preparedness and be an example of industrial 
preparedness; moreover, it would require no appropria- 
tions. 

Under the Navy Department there are several industrial 
plants—the navy yards, including the gun factory at 
Washington ; the powder factory, the torpedo factory and 
a number of magazines, or arsenals, at which powder and 
shell are stored and packed. A navy yard is not a park, 
where ships may tie while the officers and crews go ashore 
on liberty. It is a good-sized industrial plant, employing 
from 1,000 to 5,000 hands; and four or five of the navy 
yards are equipped for shipbuilding. 

The American Machinist has taken occasion previously 
to dwell on the necessity of doing something toward the 
development and organization of these properties. They 
are not run economically, nor modern in equipment 
and methods. They should be models for the rest of us. 

Not only should the economic wastes be eliminated ; 
the military value of the properties should be recognized 
and developed. As at present organized, all the maga- 
zines, the torpedo factory, the powder factory and the 
gun factory are officered by line officers doing shore duty. 
Kach navy yard is divided into two industrial divisions, 
and the line officers run one of these in each yard. This 
condition is subject to criticism, not alone because line 
officers—conscientious and hard working though they may 
be—are not experienced in this work, but principally be- 
cause on the outbreak of hostilities it would be necessary to 
withdraw them from shore duty to officer naval vessels— 
necessary because the ships would require them. Inci- 
dentally, the navy is shorthanded as to officers even for a 
peace footing. 

Upon removal of the line officers who chance to be in 
these industrial plants at the outbreak of hostilities it 
appears to be the plan to replace them with retired offi- 
cers not suitable for sea service. This would be a mili- 
tary mistake, if not a calamity. 

These Government plants are wanted for war-time 
At the outbreak of war they would 


purposes principally. 
The navy 


go as quickly as possible on a 24-hr. basis. 
yards in converting merchantmen and refitting men of 
war would have to do in a week what they now take six 
weeks or more to do. In order that these plants may 
fulfill their mission, in order that their military value 
may be maximum at the time of greatest need, they must 
at that time have well-oiled, smooth-running organiza- 
tions in the hands of officers trained to run them and stay 
with them during the war. The present is the time to 
start to develop these organizations; and the work of 
development can be done without the appropriation of 
large sums of Government money. 

The authority to issue an order involves the responsi- 
bility to see that it is properly executed.—H. L. Gantt. 














March 30, 1916 AMERICAN 





MACHINIST 565 
LLL LLU 








UALUAUDAGNUQUDASAALUUUALUOQSUUUUUSALUOUOGGRAAU EU UUGUUU US NATAUU SAUNA TAAL 





Shop Equipment News 
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Quick-Change Double Back- 
Geared 24-In. Lathe 


The Weir Frog Co., Cincinnati, Ohio, has taken over 


the drawings, patterns, templets and jigs for the Series 
D 24- and 26-in. lathes made by the Rahn-Larmon Co. 
Under this arrange- 








Many applications for such a mirror will come to mind, 
as, for example, observing the points of cutting tools 
while in the machine, examining internal threaded and 
other work, setting dividers to scale lines, ete. 

The convex mirror is of high magnifying power and is 


mounted in a white-metal die casting. Either metal or 





ment the latter com- 
pany, no longer man- 
ufactures these 
The 24-in. size is here 
shown. A lathe built 
along similar lines has 
keen previously de- 
scribed in these col- 
umns, but the present 
machine is equipped 
with  quick-change 
gear box, oil pan, oil 
pump and cross-slide 
turret, which were not 
cn the former machine 
of this size. 

The wings of the 
saddle are provided 
with the usual 
T-slots, their top sur- 
faces being above the in. long; back bearing, 3%x5 in.; 

; a traverse of tail spindle, 9% in.; 
top of the cross-slide. back gear, 4.75 to 1; 
By removing the tur- word gE hb 5 ft.; 
ret tool post and cross- 
slide, work can be bolted direct to the top of the carriage, 
for boring, etc. All gears are protected by gear guards, 
which are readily removable. The lathe is furnished 
with taper attachment if desired. 

- 


. 


Handy Magnifying Mirror 


The form of magnifying mirror shown was designed 
primarily for tool makers’ and machinists’ use. In addi- 
tion to its handiness for the close examination of various 
classes of machinists’ work and toolroom operations it is 
calculated to afford relief from eye strain in connection 
with fine work. The mirror is of course adjustable. 


sizes. 




















HANDY MAGNIFYING GLASS 
Diameter of mirror, 2,4 in. 








QUICK-CHANGE 


Swing over V's, 25 in.; swing over carriage, 17% in.; 
hole 
cone 

ratio of second 
range of feed, 0.01 to 0.27 in.; length of 
weight, 





DOUBLE BACK-GEARED 24-IN. LATHE 

front bearing, 4% in. in diameter by 7% 
through spindle, 2% in.; tail-spindle diameter, 2% in.; 
diameters, 10, 13 and 16 in.; width of belt, 4 in.: ratio of first 
back gear, 12 to 1; cuts threads, 2 to 20 per in.; threads on 
bed, 10 ft. 6 in. and longer; extreme 
10-ft. bed, 5,600 Ib. 


with 
wooden handles may be obtained. The device is a recent 
product of the Pajaro Manufacturing Co., 1251 Brown’s 
Ave., Erie, Penn. 


Self-Centering Bushing Chuck 


To provide adequate means of holding thin bushings 
for boring or internal grinding, the Rivett Lathe and 
Grinder Co., Brighton, Boston, Mass., recently de- 
veloped a self-centering chuck, one size of which is shown. 

The chuck is designed to take a bushing of a given 
size and hold it on the outside in such a manner as to pre- 
vent distortion. The chuck has two jaws, the total travel 
of which is not over jy in. It is universal in action, both 
jaws moving simultaneously. The body of the chuck is 
made of cast iron. The two chuck jaws are of ample 
depth to afford sufficient bearing on the bushing to be 
held. The jaws slide in a slot cut through the body 
of the chuck. At right angles to the travel of the jaws 
are two spindles through which the movement of the jaws 
is secured. The spindles are connected by means of suit- 
able links, and the jaws are operated through the ec- 
centricity of the spindles. 

It will be observed that all the moving parts are en- 
tirely inclosed and that the design has been made espe- 
' The chuck may be used in any lathe or 


has 


cially compact. 
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SELF-CENTERING BUSHING CHUCK 


grinder and is mounted on a faceplate in the regular way. 
It is made in two sizes—for holding bushings up to ¥% 
in. and 2;% in. in diameter. 
& 
Shell Cutting-Off Machine 


The illustration shows an automatic cutting-off ma- 
chine for cutting off the ragged ends of shrapnel and high- 
explosive shells. In this machine the Curtis & Curtis 
Co., 66 Garden St., Bridgeport, Conn., has adapted the 
principle followed in its line of pipe and threading ma- 
chines—namely, turning the dies around the work in- 
stead of turning the work in the dies. 

Four cutting-off tools are used, all cutting simultane- 
ously under automatic control, and there is provided quick 
return for the cutting-olf tools. 

















AUTOMATIC CUTTING-OFF MACHINE 
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The general construction of the machine is made ap- 
parent by the illustration. Aside from the insertion and 
removal of the work, the machine is entirely automatic. 
It may be arranged for direct-connected motor drive 
by installing a motor in the base and interposing a train 
of compound gears. 

The machine is made in a number of sizes for shells 
ranging from 3 to 6 in. and with varying thicknesses of 
walls. 


High-Speed Shell-Riveting and 
Marking Machines 

The two machines shown were adapted by the Grant 

Manufacturing and Machine Co., Bridgeport, Conn., from 

its line of riveters, to be especially suitable for high-speed 

riveting and marking of high-explosive type of shells. 

















HIGH-SPEED SHELL-RIVETING AND MARKING 
MACHINES FOR HIGH-EXPLOSIVE SHELLS 

Diameter of piston of riveting machine, 1, in.; length of 
stroke, 4 in.; speed, 1,000 blows per minute; air pressure per 
square inch, 80 to 100 lb.; weight, 300 lb.; speed of marking 
machine, 2,000 blows per minute; marking can be arranged 
for 18-lb., 4.5-in. and 60-lb. shells 

The riveting machine, shown to the right, is of the pneu- 
matic stationary type, designed for heading the base 
plugs in high-explosive shells fitted with plugs having an 
annular rim turned on the end of the shell for riveting 
over the plug. 

The machine is equipped with a special supporting 
table, and a special fixture that fits the nose of the shell, 
thus supporting the shell in proper position under the 
riveting hammer to close the joint. Inasmuch as the riv- 
eter is of the stationary type and fitted with a foot 
treadle, which is used to bring the riveting hammer into 
action, the operator’s hands are free to handle the shells. 

After the shell is in position, the treadle is depressed, 
thus starting the machine; the shell is then rotated one 
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complete revolution by hand, and with the riveting ham- 
mer striking about 1,000 blows per minute the plug can 
be riveted perfectly tight into the shell in about 20 
sec. This machine can be equipped for riveting various 
sizes of shells. 

The machine shown to the left is an adaptation of the 
rotary vibrating shell-riveting machine made by the 
same company and especially fitted up for rapidly mark- 
ing the bases of high-explosive shells. 

The arrangement is such that the blow is brought to 
bear on each individual letter and figure successively and 
with uniform pressure. Adjustment is provided so that 
a shallow or deep impression can be obtained. In opera- 
tion a marking chuck is fastened on the end of the shell 
by means of a thumb-screw. The shell is then placed on 
the ball-bearing revolving fixture, which fits the nose of 
the shell. The base of the shell is supported in a position 
that brings the vibrating hammer to the proper location 
to do the marking. The machine is then started and the 
shell rotated one complete revolution by hand. With the 
machine striking 2,000 blows per minute, the official 
marking is done in about 15 sec. The machine can be 
equipped for various-sized shells. 


-3 


Worm Thread Miller 


The latest model of worm thread miller built by the 
Newton Machine Tool Works, Philadelphia, Penn. is 
shown in the illustrations. 

In operating, the turned worm blanks are forced on a 
mandrel inserted in a taper draw chuck in the hollow 
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threads are right or left hand. The various pitches ar 
obtained through change rears 

Motion is transmitted to the index box from a feed box, 
in which sufficient gears, mounted on sliding sleeves, 
controlled by levers, are included to give nine changes 
of feed without removal of the gears. 

The feed is also carried through a box for connection 
with the rotating mechanism and then to gears for con 
nection with the table feed screw. <A lever controls the 
engagement of the feed clutch and another lever the 
reversing fast-power table clutch. 

An eccentric clamp is controlled by a lever to lock the 
head securely in place after the cutter has been adjusted 
to the required depth through a screw equipped with a 
micrometer measuring collar. 

All features are controlled from the front, with the 
one exception of the spindle-head rotating worm-shaft, 
which is fitted with an adjustable circular gage to give 
fractional degrees of angularity to the cutter spindle, 
within a maximum range of 40 deg. each side of the 
horizontal. Cutters are located with the axis by the use 
of spac ing collars A lateh pin lever controls the clutch 
that gives suitable feeds and rotation for the left- and 
right-hand worms, 

The drive is from a pulley through reduction gear, a 
spur gear through bevel gears and finally through hard 
ened pinion and gear to the hardened helical gear made 
integral with the spindle, which has a taper bearing on 
each end. The thrust of the spindle is taken by an oil- 
ample proportions for the purpose. 


immersed bearing o 























IMPROVED DESIGN OF WORM THREAD 


Diameter of bore in spindle chuck, 3 in.; maximum distanes 
to table, 8% in.; width of table, 14% in 


spindle, controlled by a lever. After this first clamping, 
the mandrel is not released until the worm is entirely 
completed, as the adjustment to, and division for, the 
successive leads is controlled by a tooth clutch connected 
to the indexing worm and wormwheel. 

The gear box contains the required gear combinations 
through sliding sleeves controlled by latch levers. Six 
leads are covered without removal of gears, whether 


MILLER WITH CENTRALIZED CONTROL 


vetween end of spindle and center, 24 in center of spindl 
base, over all, 8 ft. 3 in. I i ft. 6 in 


The base serves as a reservoir for the lubricant, whi 
is delivered at the point of cutting by a pump and con 
ductors. 

It will be noted that control of all of the machine’s 
motions is effected from the front with the exception ol 
the spindle head rotating wormshaft. It will be unde 
tood that the work to be finished on this machine is in 
the form of hollow cvlinders previously turned 
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Sensitive Tapping Machine 
The special feature of the tapping machine shown is 
the friction drive for both forward and reverse, making it 
sensitive to the touch of the operator and reducing the pos- 
sibility of tap breakage. 
The friction rolls are adjustable, simplifying the speed 
changes and at the same time permitting reversal at a 














SENSITIVE TAPPING MACHINE 
Capacity, * in.; maximum distance from chuck to table, 
3% in.; distance from upright to center of spindle, n.3 


weight, with countershaft, 62 Ib. 


higher speed than when driving forward. The friction- 
roll adjustment secures any speed from 225 to 600 
r.p.m. This machine is a recent product of the Fenn 
Manufacturing Co., Hartford, Conn. 


ve 


Coating for Blueprint Paper 

As a result of the great increase in the price of potas- 
sium ferricyanide, or red prussiate of potash, which is 
extensively used as a coating material for blueprint paper, 
an economical method of preparing the substance has 
been devised by the Department of Agriculture. Before 
the beginning of the war potassium ferricyanide could be 
obtained for 55c. a pound. It now sells for about $6 a 
pound, and moreover, it is exceedingly difficult to obtain 
in this country even at that price. 

Potassium ferricyanide is produced by oxidizing a solu- 
tion of potassium ferrocyanide with chlorine gas. At 
the same time a small amount of potassium chloride is 
produced. Investigations by the Bureau of Chemistry 
show, however, that the presence of this amount of potas- 
sium chloride in the coating of the paper does not inter- 
fere with the color and durability of the print. It is 
unnecessary, therefore, to separate the potassium chlor- 
ide by crystallizing the potassium ferricyanide, provided 
that the latter is to be used on the spot and soon after 
it is prepared. 

The apparatus devised by the Bureau of Chemistry 
for preparing in this way potassium ferricyanide solu- 
tion is simple. The chief precaution to be taken in its 
operation is to see that the finished solution does not 
contain an excess of chlorine. At the prevailing prices 
of the materials potassium ferricyanide solution can be 
made by this process at the cost of approximately $2.80 
per pound, calculated on the dry-salt basis. At the prices 
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which prevailed before the war and which may be re- 
garded as normal the cost would be approximately 35c. 
per pound. 

Allowing for possible loss, 100 lb. of potassium ferro- 
cyanide should yield about 75 lb. of potassium ferri- 
cyanide. 

In the illustration is shown apparatus designed to pro- 
duce 1 lb. of potassium ferricyanide from 1.33 Ib. of 
potassium ferrocyanide. A is a cylinder containing chlor- 
ine; B is a glass cylinder 3 in. in diameter and 25 in. in 
height, capacity approximately 34 gal., in which the 
solution of potassium ferrocyanide is placed. C is an 
ordinary acid bottle containing a solution of sodium hy- 
droxide for absorbing any excess of chlorine that may 
be unabsorbed by the solution of potassium ferrocyanide. 
The glass cylinder B is fitted with a glass pet-cock d near 
the base for withdrawing a portion of the solution for 
testing completion of oxidation. At the top it is fitted 
with a 3-in. cork ¢ sealed with paraffin and having two 
holes to accommodate the glass tubes b and e. One of 
these tubes ) extends to the bottom of the cylinder and 
is blown at the end to distribute the gas. It is connected 
by a short piece of rubber tubing to the pipe attached to 
the chlorine cylinder. The other tube e, which does not 
touch the surface of the solution in cylinder B, is con- 
nected by a rubber tube to a glass tube f running to the 
bottom of the acid bottle and blown to distribute any 
gas that may not be absorbed in B. Bottle C is fitted 
at the top with a cork g sealed with paraffin and having 
two holes through which pass tubes. One of these tubes 
f runs to the bottom of the bottle; the other h, start- 
ing from above the liquid, is so connected as to carry 
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APPARATUS FOR THE PREPARATION OF 


POTASSIUM FERRICYANIDE 


unabsorbed chlorine out of doors. The chlorine gas is 
regulated by a valve a in the head of the chlorine cyl- 
inder. The glass tubing used should be 1% in. in inside 
diameter. 

In operation it is only necessary to dissolve 1.33 Ib. 
of potassium ferrocyanide in about 214 qt. of distilled 
water and pour into cylinder B. Nearly fill bottle C 
with a 10 per cent. solution of causic soda. Connect the 
chlorine cylinder with tube 6 by means of a short piece 
of rubber tubing, tube e with tube f, and finally run a 
tube h from bottle C out of doors. Turn on the chlor- 
ine gas and allow it slowly to bubble through the solution 
of potassium ferrocyanide. Shut off the chlorine at in- 
tervals of a half-hour or so; and to aid the absorption 
of the gas, shake or agitate the container. Do not allow 
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the caustic soda solution to suck back when the gas is 
shut off. This can be prevented by breaking the con- 
nection between B and C immediately after shutting off 
the chlorine. Continue passing the chlorine into the 
potassium ferrocyanide solution for some time after the 
color has darkened considerably. After this, frequent 
tests are necessary to determine when the oxidation has 
been completed. To test for complete conversion to the 
ferricyanide, draw off a little of the solution through the 
pet-cock d, dilute with distilled water and test with a 
solution of ferric chloride. If a blue precipitate is formed, 
potassium ferrocyanide is still present and the process 
must be continued. If a brownish or amber-colored solu- 
tion results, the oxidation is complete. After tests show 
the oxidation to be complete, turn off the chlorine gas, 
disconnect the chlorine cylinder and connect } with an 
Bubble air through the solution until 
no odor of chlorine is noticeable. In case air pressure is 
not available and suction can be obtained, break the 
rubber connection between tubes e and f and connect e 
with the suction and draw air through the solution until 
it is free of chlorine. 

Great care must be exercised that no chlorine escapes 
into the room and comes in contact with the flesh, as it 
and serious injury may result to 
and hands from exposure to the 


air-pressure line. 


is a powerful irritant 
the throat, nose, eyes 


fumes or from contact with the liquid. 
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AMERICAN MACHINIST GEAR BOOK—By Charles H. Logue. 
Revised edition, Reginald Trautschold, editor. Three 
hundred and forty 6x9-in. pages; 300 illustrations; in- 
dexed; cloth bound. Published by “American Machinist,” 
McGraw-Hill Book Co., sole selling agents. Subscription 

rice with the “American Machinist,” $4.75; sale price, 
2.50. 

The first edition of this book was published some five 
years ago and met with a most gratifying success. It pro- 
vided reliable, useful information on the subject of gearing. 
However, the last few years have added much to our knowl- 
edge of certain types of gears, making it advisable to revise 
a part of the original matter and to add some that is new. 
In doing this the original plan of the work has been fol- 
lowed, and much of the text remains intact. However, four 
sections have been entirely rewritten. These cover bevel, 
worm, helical and skew-bevel gears In addition, the former 
section on gear-pattern work and molding has been omitted, 
and its place has been taken by a new section devoted to the 
costs of standard gears. 


STEAM POWER—By W. E. Dalby. Seven hundred and sixty 


tables; indexed; cloth 


6x9-in. pages; 258 illustrations; 35 ; I 
bound. Longmans, Green & Co., New York City. Price, $6. 
English technical books, particularly those relating to 
thermodynamics, have certain disadvantages when used by 


American readers. The most apparent is the system of units. 
Professor Dalby’s massive volume, for instance, makes use 
of the pound-calorie rather than of the British thermal unit 
and consequently of the Centigrade rather than of the more 
familiar Fahrenheit temperature scale. 

The book opens with an outline of the practical working 
of a steam plant, then goes on to explain how the power 
developed can be measured, and afterward considers practical 
and theoretical thermodynamics and dynamics of the plant 

The author has chosen to divide the heat-carrying media 
into three interacting circuits—the heating circuit, dealing 
with the transformation of the fuel into gas and the work 
done by the latter; the motive-power circuit, in which the 
steam gives up its energy; and finally the so-called cooling 
circuit, where the water is circulated through the condensing 
system. The first five chapters are devoted to the considera- 
tion of these three circuits. 

Chapter I gives a general description of the duties of the 
boiler, reciprocating engine, condenser and auxiliary appar- 
atus forming the power plant. It also explains the meaning 


of such terms as indicated and brake horsepower, as well as 
the principle 
measurement. 


and construction of apparatus used in their 
The reader is next given an elementary con- 
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ception of the method of calculating thermal efficiency and is 
shown by carefully prepared flow diagrams the heat-energy 
conditions in various steam plants. 

The second chapter deals with the steam boiler. 
cipal elements of the construction of several English 
valves, gages and other 
clear and useful are the sec- 
combustion 


The 
boilers 


prin- 
are described, as also are safety very 
English mountings. Particularly 
tions relating to fuels and to the theory of 

The third chapter is a 75-page review of the laws of ther- 
modynamics. 

Chapter IV applies the theory 
pound engines for both stationary 


to the performance of com- 
and locomotive work, pay- 


losses and to the means of re- 


ing considerable attention to 
ducing them Concluding the part of the book concerned 
with heating, motive power and cooling circuits is a chapter 


on condensing apparatus, which seems all too short in view of 
the importance of the and auxiliary apparatus in 
the operation of the modern power plant 
Chapters VI, VIII and IX relate chiefly 
sign and operation considered from a technical point of view. 
Chapters VII and X deal with engine mechanism, the first 


condenser 


to locomotive de- 


explaining the method of calculating and graphically deter- 
mining turning couples and giving the theory of flywheels 
and governors. The tenth chapter relates to steam distribu- 


tion and therefore to valves and valve mechanisms. The rect- 
angular-valve diagram is used to illustrate a number of prac- 
tical problems. The Reuleaux, Bilgram and Zeuner diagrams 
are explained, as are also typical lecomotive valves, link and 
reversing motions. 

The last hundred pages (Chapters XI and XII) are devoted 
to the steam turbine. After starting with the theory of steam 
flow and of nozzles and applying the theory to the steam jet 
in the vacuum-brake ejector and the boiler injector, the 
reader is introduced gradually to the principles underlying 


impulse and reaction turbines and to the general design of 
such apparatus. The construction of the Zoelly, Sturtevant, 


De Laval, A. E. G. Parsons and Curtis turbines is described 
somewhat briefly, mainly as used for ship propulsion. 
Professor Dalby’s treatise should prove exceedingly valu- 
able to students, to engineers and, in fact, to anyone desiring 
a thorough and authoritative exposition of the principles, both 
thermodynamic and dynamic, on which the design and opera- 
tion of steam-power apparatus depend Original authorities, 
such as Newton, Carnot, Clausius and Lord Kelvin, have been 
consulted, and even the most advanced theory presented is 
at all times closely linked with fundamental principles. The 
author has not been niggardly in giving his authorities In 
fact, he goes farther, so that the references to articles deal- 
ing with particular phases of the subject are in themselves a 
useful part of the book Another pleasing feature is that 
the illustrations, instead of being photographic reproductions, 
are nearly all line drawings carefully prepared to explain and 
to amplify the text 
PLANE GEOMETRY- 
Pomeroy Taylor 
in. pages; illustrated; indexed: cloth bound. 
man & Co., New York City Price, $1 
Reviewed by Walter B. Carver®* 


By Claude Irwin Palmer and Daniel 
Two hundred and seventy-seven 5x7% 
Scott, Fores- 


He who undertakes the thankless task of writing a 
textbook on geometry at this time finds himself between the 
devil and the deep sea. On the one hand are the centuries of 
Euclidean tradition, demanding an ostensibly logical deduc- 
tive system. This tradition is given immediate and vital 
significance by the fact that the examinations which the 
student will be expected to pass are based upon it. On the 


other hand, there is the growing conviction that the student 
would acquire a better working knowledge of the truths of 
geometry and greater facility in the application of them if it 
not necessary for him to devote so much of his time 
energy to the proving of truths. Moreover, it is 
conceded that many of socalled proofs are so 


were 
and 
generally 


these 
the 


lacking in rigor as to be of very questionable value as a 
training in logic. Following the traditions, an author may 
produce a book that is distinguishable from its predecessors 
by means of the color of its binding. It will be made «up 
largely of proofs of formal propositions, and many of these 
proofs will be unworthy of the name If, on the other hand, 


disregard the prescribed 


not usable 


the author be so courageous as to 


canons, he is quite likely to produce a book as a 


text under present conditions. 

The authors of the work under review have been notably 
successful in steering a careful course between these two 
disasters. The book impresses the reviewer as a conserva- 


tive step in the right direction In the editor’s preface he 
suggests that the book should be gaged by “pedagogical 
rather than logical standards” and admits that at certain 
points “logic has been intentionally sacrificed to insight.” 


It is then somewhat surprising to find the book distinctly su- 





*Professor, Department of Mathematics, Cornell University. 
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perior to the average plane geometry in the rigor of its rea- 
The sacrifice of logic seems to consist largely of the 


soning. 
omission of formal proofs in certain difficult cases. For in- 
stance, at the beginning of the chapter on areas there is 
an informal discussion, in which even the treatment of the 


ircommensurable case is clearly suggested by a numerical il- 
lustration. Then we read, “From the foregoing considera- 
tions the truth of the following statement may be accepted: 
The area of a rectangle is equal to the product of its base 
called a sacrifice of logic. 


and altitude.” Perhaps this may be 
But it is not faulty logic. There is no pretense that the 
theorem has been proved. Is this not the simple pedagogical 


and logical solution of our difficulty in elementary geometry? 

The first obvious truths of the subject are presented in 
an informal way, appeal being made to the student's intui- 
tions rather than to his reasoning powers. There are at the 


beginning no formal definitions or axioms; no pretense at 


proving anything. The first (very simple) proof occurs on 
page 39. The more important statements made in these 
earlier pages are proved later in the text. This method of 


point of view, is 
by a circular route 


procedure, admirable from a pedagogical 
dangerous logically. It is easy to show, 
of faultless reasoning, that if a statement is true it follows 
that it is true. One comes out by the same door where one 
went in. The two series of paragruphs—30, 32, 96, 97, 132, 
133, 143 and 122, 123, 132, 133, 135—seem to furnish two ex- 
amples of this kind of reasoning. It is only fair to add that 
the book is comparatively free from such defects. 

The very difficult matter of measurement is well handled. 
The necessary assumptions are made explicitly, but in a 
natural form that makes them intuitively acceptable There 
may be objections to defining the numerical measure of a 
quantity as “the number of times the quantity contains the 
unit of measure” and then following this by the assumption 
that “the numerical measure may be an integer, a fraction 
or an irrational number.” Nevertheless, this treatment 
viates many difficulties that are often less happily disposed 
of. It is to be regretted that the paragraphs on measure- 
ment in general (332-336) were not inserted before the para- 
graphs on angle measurement (304-305). The definite stare- 
ments of paragraph 333 are tacitly assumed in paragraph 304. 

The arrangement of the book is excellent. The subject 
is divided into five “chapters” (instead of books’), and the 
usual order of the chapters on areas of polygons and simi- 
larity has been reversed. The material presented is more 
than sufficient to meet college-entrance requirements, and the 
arrangement is such that certain parts may be omitted when 
a short course is desired. 

A review of the text would be incomplete without some 
mention of the exercises. They are numerous and varied and 
are well selected both for emphasizing and making clear the 
abstract truths of geometry and for connecting these truths 
with everyday experience. One is pleased to find a large num- 
ber that involve the use of algebraic methods and numerical 
computations. There are a collection of formulas for refer- 
ence and a good index. 

The typographical work on the book 
are clean cut and accurate, and the general 
attractive. 


ob- 


is good; the figures 
appearance is 


INDUSTRIAL LEADERSHIP—By H. L. Gantt One hundred 
and twenty-eight 5x7%-in. pages; 9 charts; cloth bound. 
Yale University Press, New Haven, Conn. Price, $1. 


The five chapters of this book constitute the Page lectures 
for 1915, delivered before the senior class of the Sheffield 
Scientific School, Yale University. Presented now in perma- 
nent form, this book is one of the important of recent 
works dealing with any phase of industrial management. In 
some quarters there is a feeling of uneasiness and dread of the 
coming period of industrial competition that must follow the 
great European War. In some minds there is a belief that the 
that can knit peoples together for physical warfare 
‘an produce a superior industrial competition that will 
be very difficult to meet. 

Mr. Gantt in his foreword admits that autocracy in the 
past has been able to organize a nation for both industrial 
and military efficiency in a manner superior to anything that 
on to 


most 


forces 


also 


has been accomplished by democracy. He then goes 
say: “If democracy is to compete successfully with autocracy 
in the long run, it must develop organizing and executive 


methods which shall be at least equal to those of the autoc- 
racy.” 

He believes that this can be done, however, and states the 
purpose of this series of lectures as follows: “In this course 
ef lectures I have tried to set forth the principles on which 
I believe an industrial democracy can be based which will be 


even more effective than any system of industrialism which 
can be developed under autocracy.” This conviction, ex- 
pressed after mature reflection, should serve to encourage 


every weak-kneed American industrialist. 
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The titles of the five lectures, or chapters, are these: In- 
dustrial Leadership; Training Workmen; Principles of Task 
Work; Results of Task Work; Production and Sales. 

The first naturally receives the most attention by the re- 
viewer, for Mr. Gantt’s method of training workmen and de- 
task work is well known and its results generally 
At the outset we are invited to ponder on the 
is so modern that its greatest 


veloping 
recognized. 


fact that our industrialism 
problems have hardly been clearly grasped, even by those 
who have given them most study. Then a brief sketch of 


the usual conditions that have prevailed in industrial plants 
leads us to accept as truth: “Both employer and employee 
thus put a premium on inefficiency.” 


But the experience of the last ten years has tended to 
change this, and it is now becoming recognized among the 
most progressive manufacturers of the day that “the ratio 


between the wages paid and the work done is more import- 
ant than the absolute amount of wages paid, and that the ab- 
solute amount of work done is more important than either.” 
And the most important principle that is today working for 
the success of industrial organization is, “The authority to 
issue an order involves the responsibility to see that it is 
properly executed,” 

From this brief outline of industry as it was and as it is 
trending, Mr. Gantt invites us to consider the importance cf 
leadership in war as the starting point of emphasizing the 
importance of leadership in industry. He quotes this well- 
known passage from Napoleon: “In war, men are nothing; 
it is the man who is everything. The general is the head, 
the whole of any army. It was not the Roman army that 
conquered Gaul, but Cesar; it was not the Carthaginian army 
that made Rome tremble at her gates, but Hannibal; it was 
not the Macedonian army that reached the Indus, but Alex- 
ander; it was not the French army that carried the war to 
the Weser and the Inn, but Turenne; it was not the Prus- 
sian army which for seven years defended Prussia against the 
three greatest powers of Europe, but Frederick the Great.” 

The historian who gives the above quotation stated that 
Napoleon merely reiterated a truth confirmed by the spirit 
of successive ages—that a wise direction is of more avail than 
overwhelming numbers, sound strategy than the most perfect 
armament. Mr. Gantt paraphrases this conclusion for in- 
dustrial conditions as follows: “A wise policy is of more avail 
than a large plant; good management, than perfect equip- 
ment.” 

The remaining pages of the first chapter amplify and ex- 
pand this idea, carrying the conviction that industrial leader- 
ship is not a haphazard growth, not the chance positioning of 
some man or small group of men. On the contrary, it is an 
avocation for which men should be especially selected and 
trained to make them industrial leaders of the quality that 
the future will need, if American industries are to hold their 
present position in world-wide affairs. 

The second chapter of the book outlines Mr. Gantt’s princi- 
ples and methods for training workmen, which have been 
associated with his name for a number of years. The third 
chapter outlines the principles of task work, and the fourth 
gives the result of this work in several industries. The ex- 
amples are striking and are presented by means of the colored 
graphical charts that Mr. Gantt has used in his previous 
writings. 

The fifth chapter, devoted to production and sales, follows 
very closely the argument of a professional paper contributed 
by Mr. Gantt at the Buffalo meeting of the American So- 
ciety of Mechanical Engineers in May of last year. Early in 
the chapter he invites us to consider this fact: “If we pro- 
for which there is a large demand, and sell 
it for a price that most people can afford to pay, the cost 
of selling that article in large quantities will be extremely 
small.” Then after holding up the production and sale of the 
Ford automobile as an example, he writes: “This seem to 
dispute the theory held by so many business men, that a high 
selling price is necessary to large profits.” 

The final pages of the book are devoted to a brief discus- 
sion of the problem of expense apportionment and of the 
newer theory advanced by Mr. Gantt himself: “The output 
of the factory should not bear the total expense of the factory, 
but only that portion of the expense needed to produce it.” 

Every man who wishes to keep in touch with the newer 
theories and developments of the best thought on industrial 
management will be compelled to read this book. 


duce an article 
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Cutting Downward in the Lathe—The captions for the two 

illustrations accompanying the discussion of downward cut- 

ting in the lathe, which appeared on page 518, were errone- 

ously transposed. The upward and downward cutting actions 

were made clear by the illustrations, and therefore the trans- 
position of the captions was no doubt obvious. 
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Metal Trades Branches 


At the annual meeting of the Cincinnati branch of the 
National Metal Trades Association, held on Mar. 2, the follow- 
ing officers were elected for the ensuing year: August H 
Tuechter, president; J. B. Doan, vice-president; John A 
Le Blond, secretary; J. W. Manley, business secretary; William 


Emmes, treasurer. Murray Shipley, E. A. Muller and Cc. H 
Fox constitute the executive committee. 

The Cleveland branch, the annual meeting of which con- 
vened on the same date, elected the following officers: Chris- 


Franklin Schneider, vice-president; J. D 
Foote, N. S. Calhoun, J. H. Francis 
Board of Directors 


tian Girl, president; 
Cox, Jr., treasurer. A. W. 
and Henry Souther were elected the 





OBITUARY 








Eugene E. Garvin, vice-president of the Garvin Machins 
Co., New York City, which was founded by his father, the late 
Hugh R. Garvin, died at his home in Englewood, N. J., Mar. 20 
Mr. Garvin was born in Hartford, Conn., 58 years ago, and had 
been connected with the above during his entire 
business career, for the past twelve years as vice-president 


concern 


John Watson, proprietor of the plant of John Watson & 
Sons Co., Trenton, N. J., and a veteran machinist, died at his 
home in that city on March 15. Mr. Watson was 80 years old 


and had the distinction of building the first automobile in his 


section of the country. He was a prolific inventor, particu- 
larly in the field of pottery machinery. During the Civil War 
Mr. Watson was superintendent of the old Trenton Arms and 


Works at manufac- 


the Union 


which 
Army. 


Ordnance 
tured for 


William H. Dayton, master mechanic of the Excelsior Needle 
Co., Torrington, Conn., died suddenly of heart failure on 
Mar. 6. Mr. Dayton was born in Torrington, then known as 
Wolcottville, Oct. 28, 1840, the son of Arvid Dayton, a 
of melodeons and organs, from doubt he inherited 


plant many guns were 


builder 
whom no 


his mechanical genius. He was first employed in his father’s 
shop, but joined the newly organized Excelsior Needle Co. in 
1866, remaining in its employ until his death. His many 
inventions concerned the machinery used in the product of 
the Excelsior Needle Co.—sewing-machine and _ knitting- 
machine needles, bicycle spokes, nipples and pedals Mr. 
Dayton was also the inventor of the swaging machine which 


bears his name Mr. Dayton is survived James M. 


Dayton, and three grandchildren 


by a son, 
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Clarence G. Arvidson has been promoted to the position of 
foreman of the experimental department of the Stenotype Co., 


Indianapolis, Ind 


Fred C 
Stenotype Co., 


Meyer is now superintendent of the 


recently 


assistant 


Indianapolis, Ind., having been 


moted to the position 


pro- 


A. R. Murray has resigned from the designing department 


of the Cincinnati Shaper Co. to become general manager of 
R. A. Jones & Co., Covington, Ky 

Clifford N. Lockwood has become treasurer and general 
manager of the Vulcan Process Co., Minneapolis, Minn., suc- 
ceeding L. E. Jordan, who has disposed of his interests in the 
firm. 

Dewitt Tappan, for eleven years with the Watervliet 
Arsenal, has resigned from the position of planning-room 
foreman to enter the employ of the Veeder Manufacturing 


Co., Hartford, Conn., as assistant superintendent. 


Machine Co., 


Davis Machine 
operation, 


formerly of the Heald 
Worcester, Mass., has taken a position with the 
Tool Co., Rochester, N. Y., as manager in charge of 
Peter Plantinga has been placed in charge of the mechanical 
engineering department 


F. D. Walden 


George M tasford, for several years assistant to the 
president of the American Locomotive Co., and moré recently 
chief engineer of the railroad department of Joseph T. Ryer- 
son & Son, has been elected president of the recently organ- 


ized Locomotive Feed Water Heater Co., 30 Church St., New 


York City. 


MACHINIST 














INQUIRY FOR MACHINERY 
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Machine 
decorative 
“American 


used for 


Department, 


artificial flowers 


Information 


branching 
Addre S83, 


wanted for 
purposes 
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TRADE CATALOGS 





ye eneeneennenenrnsereees 
Voneeeeaaarnecnievornvasnees 








Cowan Truck Co., Holyoke, Mass Catalog Transveyors 
Illustrated, 8x10% in 

Cc. F. Roper & Co., Hopedale, Mass Circular Gear circu- 
lating pumps Illustrated 


Charles Bisler 13 Dodd St Bloomfield, N. J., Cireular A. 


Turret heads for bench and engine lathes Illustrated 
The C. J. Root Co., 100 Stone St., Bristol, Conn. Catalog 
No. 17. Revolution counters Illustrated, 36 pp., 5%x8 in 


Boston, Mass Bul 
Illustrated, 12 pp., 


Spray 
letin No 
6x9 in. 


Engineering Co., 93 Federal St., 
210. Coating Explosive Shells 


The Greaves-Klusman Tool Co., Cincinnati, Ohio Pamph- 


let “G-K Betterments Engine lathes Illustrated, 20 pp 
S$%x1l1 in 

Bay State Saw and Tool Mfg. Co., 30 Whittier St.,. Boston, 
Mass Catalog “Tiger hack saw blades Illustrated, 8 
pp., 3%x6 in 

The Chisholm-Moore Mfg. Co., Cleveland, Ohio. Catalog 
No. 24 Third Edition Cyclone chain hoists Illustrated, 
96 pp., 6x9 in 

Rome Brass and Copper Co., Rome, N. Y Loose Leaf Cata- 
log trass and copper sheet, rods, tubes, wire, etc Illus 
trated, 5x7 in 

The Curtis & Curtis Co., 66 Garden St Bridgeport, Conn 


machinery Il- 
cuttineg-off 


and threading 
Circular Automatic 
Illustrated 


Catalog No. 14 Pipe cutting 
lustrated, 32 pp., 7%x10 in 
machine for pipe, shrapnel, et 


U. T. Hungerford Brass and Copper Co., Hungerford Build 
ing, New York Catalog trass, copper, bronze, yvellow metal, 
in sheets, tubes, wire rods, rolls, et« extruded metals, brass 


fittings, hardwars roofing materials, et« Illustrated, 404 


pp., 6x9 in 





FORTHCOMING MEETINGS 


srneeenerrerrmes 








American Society of Mechanical Engineers Spring meet- 


ing, April 11-14, New Orleans, La., Calvin W. Rice, secretary, 
29 West 39th St.. New York, N. Y 

National Metal Trades Association Annual meeting, Ap 
27-28, New York, N ’.. Hotel Astor H. D. Sayre, secretary, 
Peoples Gas Building, Chicago, Ill 

American Society for Testing Materials Annual meeting 
June 27 to July 1, 1916, Hotel Traymore Atlantic Cit) N. « 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Young's Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engineers Monthly 


meeting fourth Wednesday each mont lI. A. Brooks, secre- 


tary. Brown University, Providence, R. I 

New England Foundrymen's Association Regular meet- 
ine second Wednesday of each mont! Exchange Club, BRos- 
ton, Mass Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Pennsvivania Monthli¢ 
meeting third Tuesday: section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday Oo. L. Angevine, J: secretary, 857 Genesee 


St., Rochester, 


Monthly 
310 New 


ind Foremen’s Club of Cleveland 
Philip Frankel, secretary, 
Ohio 


Superintendents’ 
meeting third Saturday 
England Building, Cleveland, 

Western Regular meet- 


Society of Engineers, Chicago, Tl 


ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il 

Philadelphia Foundrymen's Associatior Meetings first 


Wednesday of each month 
Penn Howard Evans, secretary, 
Penn 

Technical League of 
Friday of each month. Osca 
New York, N ; 


Manufacturers’ Club, Philadelphia, 
Pier 45 North, Philadelphia, 


meeting second 
Broadway, 


Regular 


America 
. = secretary, 35 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
indicated: 


One One 

Mar. 24, Month Year 

1916 Ago Ago 

No. 2 Southern foundry, Birmingham. .$15.00 $15.00 $9.25 
No. 2 X Northern foundry, New York. 20.50 19.75 14.25 
No. 2 Northern foundry, Chicago..... 19.00 18.50 13.00 
A. Ee 21.95 20.70 14.55 
Basic, Pittsburgh .......... siic-euibacen a 18.70 13.45 
Pe A ae. SII s 0.0 6 0:0 600 6 00 owen 20.00 20.00 14.25 
ee PFO eee .. 18.60 18.25 13.00 
No. 2, Southern Cincinnati........... 17.90 17.90 12.15 
Basic, Eastern Pennsylvania......... 19.50 19.50 13.00 
Gray forge, FPitteDUrgRn. ...ccesccsece 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by 4 in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 





New York —~ 

One One 
Mar. 24, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base...... sacs Bae 2.95 1.85 3.25 3.10 
i Ch OD os a enncnceeas 3.15 3.00 1.90 3.25 3.10 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 








-——_ New York —— 
One One 

Mar. 24, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
ee 3.50 3.50 2.60 2.95 3.20 
SS SO rea ee 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 3.75 2.35 3.00 3.45 
No. 14 blue annealed.... 4.20 3.70 2 3.60 3.35 
No. 12 blue annealed.... 4.15 3.65 2.20 5f 3.30 
No. 28 galvanized 5 5.65 4.00 5 5.50 
No. 26 galvanized 5.35 3.75 4.95 ».20 
No. 24 galvanized 5.20 3.55 4.80 5.05 





Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


-——_Black——"-._ --Galvanized—, 


Mar. 24, One Mar. 24, One 
1916 Yr. Ago 1916 Yr. Ago 
%- to 2-in. steel butt welded 73% 80% 55% % 69%% 
2%- to 6-in. steel lap welded. 72% 79% 54% % 68% % 
Diameter, In. 
at sc kaeChine eho bee kines a eam 3.1 2.30 5.12 3.51 
De ss i a ke nice heal @ hub Shae Saad Bue a 4.59 3.40 7.57 5.19 
an ccGaweee ne¢ 68666408 606008 6.21 4.60 10.24 7.02 
1 eS ae ee 7.43 5.50 12.24 8.39 
2 piede tes Oenbeenee ee ne mee 9.99 7.40 16.47 11.29 
DEE whies 400 é0 tek és oa8s haw e 16.38 12.29 26.62 18.43 
- < aveeewwtanguntenues 21.42 16.07 34.81 24.10 
ree ee cee SOS 22.89 49.60 34.34 
ee a ee ee ae ere 41.44 31.08 67.34 46.62 
6 53.76 40.32 87.36 60.48 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 
Mar. 24, One Month 
1916 Ago 


Pittsburgh, mill 2.45 2.20 @2.30 
i CO «eee webs ; ce 2 eae 2.70 2.45 
Warehouse, New York............ 3.10 2.60 
Warehouse, Cleveland 3.25 2.60 
Warehouse, Chicago 3.10 ns 





Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized orders the following quotations hold: 


New York ... j ee . 10% above list price 
Cleveland ...... hb ate dick de ord 20° above list price 


Chicago List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 
New York.... $4.75 Cleveland.... $5.05 Chicago.... $3.60 
In coils an advance of 50c. is charged. 
METALS 


Aluminum—Quotations in cents per pound are as follows 
for ton lots: 


OE OTe TC TTT Te eT Te .. 69.00@61.00 
. 6 | ee errr Tre 58.00@60.00 
i: a rE. cn cn ccenk eee e ene head éeeaene 48.00@50.00 


Jobbers usually charge 2c. per pound over these figures. 
Copper Bars from warehouse sell as follows per pound: 
New York.... 40.00 Cleveland.... 39.00 Chicago.... 38.00 
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Prices--Materials and Supplies 
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Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York.... 45.00 Cleveland.... 50.00 ChicagoO..se. 44.75 
Miscellaneous Metals—-The present quotations in cents per 


pound, with a comparison of practically a month and year 
ago, are as follows: 





—_— New York — 
One One 
Mar. 24, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.00 27.25 15.50 
ME dedhe6dxedneedkseeeeutnasued 49.50 44.00 49.00 
Lead ... ickhateaenenaki bees 8.50 6.30 4.15 
Spelter Ss ae ee ey ae 18.00 21.65 9.00 
ST. LOUIS 
Lead ... : ee ee ee eee 8.40 6.20 
DEE wien ade een eadd wes eewabaine 17.87% 21.50 


At the places named, the following prices in cents per 
pound prevail: 


— New York — 
One One 
Mar. 24, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.50 35.00 19.75 34.00 34.50 
Copper wire (carload . 

DT Jin.a'e 0b Gael tes eae. we 35.50 35.00 16.50 34.50 35.00 
Brass rods, base........ 37.50 37.00 16.25 36.00 35.00 
Brass pipe, base.. .. 41.50 41.00 19.50 43.00 42.00 
ne Se casnec ease 37.50 37.00 16.25 36.00 35.00 
Solder % and % (case 

SGN saineseeen eee anes 30.50 27.00 32.00 35.50 31.35 


Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
——New York— 


One 

Mar. 24, Year Cleve- 

1916 Ago land 

Copper, heavy and crucible........... 23.00 12.50 25.00 
Copper, ROAVY and WIPE. ......cccccess 22.00 pe 24.00 
Copper, light and bottoms............ 19.00 11.00 21.00 
ee <a ken chia aw 6 oe mine ale mil 6.00 2.63% 7.50 
SO OE eer .- Bae 3.37% 6.00 
NS RS a eee : 14.00 8.50 19.50 
I lis lid holt cia oe ab .. 12.00 6.75 13.00 
No. 1 yellow rod brass turnings... . 14.00 aia 15.00 
DE dre xvdedeteeeeete eed sneewes “2 13.00 6.00 16.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 


ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 


Rounds—Squares 





js to ccees Se 32.00 32.50 33.00 36.00 
% to yi 31.25 31.75 32.25 32.75 35.75 
% to 1% 31.00 31.50 32.00 32.50 35.50 
1}; to 2% 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 37%..... 32.50 33.00 33.50 36.00 37.00 
Squares 
— eee 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3]}.. . 32.25 32.75 33.25 5.75 36.75 
Squares 
37s to 3}§..... 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to 438..... 33.00 33.50 36.00 36.50 37.50 
5 to 6{%..... 36.00 36.50 37.00 34.50 38.50 
7 -_— a< 36.50 37.00 37.50 38.00 39.00 
Pees. «nents 1. One 33.00 33.50 36.00 37.00 





Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add le. per lb 

The scrap allowance is 18c. per lb. delivered at works. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places indicated: 


New York Cleveland Chicago 


re MS aside caueses .. 55.00@60.00 59.00 60.00 
CE censeeeeneeeween 25.00 @30.00 22.50 30.00 


SHOP SUPPLIES 


Bolt Ends—Fair-sized orders of bolt ends with hot-pressed 
nuts sell at the following discounts from list: 


SO =» aR ee ae ae oe 50% 
EE oo dale d ae Seale ESR We eee 60 wwe ee ee ae 50, 10 and 5% 
Chicago 50 and 20% 
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Motorcycle Frame and Tube Work 


By Eruan VIALL 





SYNOPSIS 


ing and other fixtures used in the 


Many of the bending, pinning, hraz- 
construc lion 
of a well-known model of motorcycle frame are 
The 


ope rated, hut SO constructed “1s 


here shown. he nding fixtures are hand- 


ui 


a) produce COll- 


mere tally accurate work as spee lily as the operator 


i 


can handle it. Attention is called to the tape r-pin 


clamping nie thod fre que ntly é m ploye d. 





The 


plicated assemblage of specially shaped or bent tubing 


frame of a modern motorcycle is a rather com- 
so designed and joined as to hold up under the weight 


it is to carry and to stand the shocks and vibration of 
service. Though the general outlines of the various makes 
particular 
Naturally, 
the size and shape of a motorcycle frame are largely 
the kind of used. The Henderso: 
Motorcycle Co., Detroit, Mich., uses a 12-hp. four-cylinder 
These 


wheelbase and weigh close to 500 lb. sO that especial care 


are nearly the same, each maker has his own 


and distinctive type of frame construction. 


coverned by motor 


motor in its machines. machines have a 58-in. 


and skill must be employed in the design and construction 


frame that will give satisfactory service. 


of a 
A Henderson motore vi le pract cally completed is show) 
will ive 


on an assembling stand in Fig. 1. This view 


the reader a good idea of the position of the motor, th 
shape of the frame and other details needed to follow 
the mechanical des riptions of this article. 
attention is called to th 


appears more in detail in Fig. 2. A 


P 
Incidentally, 


assembling stands. one of which 
small bench is 
under the machine between the standards. It holds all 
Along t 
holding the vario 


The al | ben hes 


and 


the parts that go to make up a motor yele., 
the 
bolts, nuts, 


sides of bench are por kets for 


screws and other small parts. 


are filled from stock for each machine save the is 
semblers considerable time. 

No attempt will be made to show other than the prin 
cipal operations in the making of a frame, and for sev 
eral reasons they will not be given in the order of shop 
The first fixture illustrated is in Fig. 


procedure. 3 and 


MOTORCYCLE ON ASSEMBLING STAND 


s the one used to hold the frame while brazing the vari 


The type of 
will be 


ous joints. shown 
at A. It 
the frame does not lend 
A few of the fram 


Nn the 


' ’ 
vas toren employed ~ 


readily seen that the 


construction ol 
itsell process 
parts are brazed « placed 
frame assembly, but the main joints are brazed 
nere, 


The two lower tubes of the pillow block 


formed to 


Irame rest in 


receive and hold them correct! The clamp 


uus Band C, 


ing blocks are locked down by tape which 


A 


BRAZING FIXTURE 


Vertical 
head. 
DLE 

\n- 
Fig. 5. 
placed at 


through slots in the holdin 
hold 
Firebrick are placed on 
and F, 
other ew of 
For some of the upper 
G ona stand // 


when inserting or removing a f from the 


ire run 


pins. 
I 
, 


standards the upper tubes of the frame and 


special holding rackets at 


To back up The flare mm hneatil the parts, 


this same fixture m iM 


seen in 


joints 


revrick nre 


} ] 1 
which can be m i back out ot the way 


fixture or 


when bra other joints, TI wavy pin used to line 


up and head is shown The clamping 











ASSEMBLING STAND AND PARTS HOLDER 
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blocks J have convenient handles A. When in place they 
are locked by slotted pins that go through holes in the 
uprights, into which taper pins such as Z are thrust and 
tapped in with a hammer. 

After a frame has been brazed and filed, some of the 
The frame is held on pillow 


small holes are drilled. 





DRILLING 


FOR SMALL 


FIXTURE 


HOLDING 


} 
Ry 
\ b 





BRAZING FIXTURE 


FIG. 5 OF 


ANOTHER VIEW 


block similar to those in the brazing fixture, Fig. 4. 
The same method of clamping down by taper pins is 
employed also, as indicated at A. A drill jig or tem- 


plet for the saddle bracket holes is shown clamped to the 
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frame at B. 
position on the frame fork and upper tube. 
are drilled with the air drill C. 

Most of the bending on the main frame tubes is done 
with the device illustrated in Fig. 6. This consists of 
several lever-operated sets of forming jaws carried on a 
vertical plate. This plate is mounted on a heavy base 
fitted with small truck wheels, so as to be easily moved 
to advantageous positions near the heating furnaces or 
run out of the way when not in use. One of the side 
tubes for the lower frame fork is shown in the jaws at 
A. ‘The heated tube is thrust in between the jaws against 
a stop, and a firm downward pressure on the lever quickly 
gives the desired bend. After the main bend is made, a 
slight side bend is givén the tube. This is done by hold- 
ing down on the lever, taking the outer end of the tube 
and forcing it over by hand, using the gage C to indi- 
cate the amount of the bend. As these fork sides are 
made right and left, the gage has two wings on it so as to 


Pins set into the templet give the correct 
The ‘holes 


be available for either side. 
Previous to the bending, these side tubes have some of 
the brackets and joints braced on them, which is done in 


a special holding fixture. One of the tubes with the 
brackets braced in place is shown at D. An- 
other set of forming jaws is seen at #. On 


the opposite side of the plate are two more 
forming-jaw sets, as in Fig. 7. 

Where the bending angle of a tube is not 
great, no filling is needed; but where the 
bend is as sharp as that shown on the end 
of the fork side, the tube is filled with sand 
previous to heating. This bend is made in 
the fixture illustrated in Fig. 8. The tube 
is heated about where the bend is to be and 
is then thrust down so that the end rests on 
the stop A. The clamp is next tightened by 
turning the screw B. The tube is then pulled 
over into the forming groove by hand. There 
is naturally a little spring in the tube, so that 
it will not fit down snugly into the channel 
by merely pulling on the outer end. This 
difficulty is remedied by placing a swage a 
few inches back of the bend and driving 
hammer until the tube rests 
in the channel, as shown. Two of the tubes in the front 
forks are flattened on the lower ends and these ends given 
The first flattening of the ends 
One of the tubes with the 


down with a 


a rather sharp bend. 
is done in the die in Fig. 9. 














FIG. 6. TUBE-BENDING DEVICE FIG. 7. 





OPPOSITE VIEW OF BENDER 














DIE IN VISE 


FIG. 10. BENDING 
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After being shaped, rear mud guards are drilled fo 
the attaching rivets, in the jig shown in Fig. 11. Th 
end of the euard to be drilled is butted up under th: 
block A. Then the slide B is run down so as to clam» 
the other end, This slide Is held il) place and low ked by 














FIG. 8. ANOTHER TUBE BENDER 


end flattened is shown at A. Before a tube is placed in 
the die, the mandrel B is thrust into it and the cross 
handle butted against a forked stop. The use of this 
mandrel prevents the tubing being crushed or flattened 
back of the desired point and vives a nicely rounded 
shoulder. One of the tubes with a flattened and bent 
end may be seen at C. This bend is obtained in the 
device shown in Fig. 10. 

It consists of two formed jaws set into an ordinar\ 
vise. Hooked straps A and B bolted to the jaws hold 








FIG. 9, FLATTENING DIES AND MANDREL 


My) WX 


IN 


them to the vise jaws. The parts of the false jaws that 


/ 


close in on each other are grooved to receive the round 
part of the tube. The outer end of the jaw hy is beveled 


i 


if 


to the angle of the bend and grooved to receive the flat- 
tened part of the tube. The flat part is notched in at 


D with a round file and then heated. It is then placed ri” 
in these jaws and the end FL pounded into the groove saat = 


with a hammer. Afterward the uneven edge on the FIG. 12. 





notched side is trimmed olf in a heavy-duty shear, 











FIG. 13. HANDLEBAR PINNING FIXTURE 


the handserew C, which is carried in an adjustable block 

D, to accommodate different lengths of guards. The drill 

bushings are carried in small brackets riveted to the body 

- v of the jig at 2, F and G. 

Front mud guards are swaged in the device in Fig. 

FIG. 11. REAR-GUARD DRILLING JIG 12, to give front-fork clearance. A center piece is clamped 
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in a bench vise. This center piece has a loop arrange- 
ment A, into which the guard may be thrust to a stop. 
An inside forming swage is fastened to the upper end 
of the loop and is also carried by bar B. With the guard 
in place, the two outer swages C and D are 
against it, which bends the thin metal to the inner swage. 
Th cntire device is counterbalanced. When not in use, 
it may ve removed from the vise and held suspended 
agains. the wall, from where it can be easily set into 
the vise at any time. 

A handle-bar truing and pinning jig is shown in Fig. 
13. It holds the various brackets and fittings in place, 
as well as the crossbrace. The taper-pin clamps are used 
in this jig also, as seen at A and B, 


rammed 


* 
~ 


Drilling Two Half-Holes in a 
Time-Fuse Ring 


By D. Baker 


The illustrations show a jig for drilling two half- 
heles in a time-fuse ring, these holes being shown at B, 
hig. 1. At first glance it seems a simple operation, but 
lecause of the fact that there were large limits on the 
preceding operations, it was found to be a difficult matter 
to locate these rings In proper relation to the drill 
bushings. 

We covld not locate from the tapered part outside of the 
ring, becivuse it was finished in a separate operation from 
th. bore and could not be depended upon to run true with 
it. We first tried locating from the inside. However, the 
plug that located the work had to be made to the low 


limit of the ring, which was 0.005 in. smaller than the 


high limit. In working on the larger rings, the drills, 
operating as they were on only half-holes, crowded the 
work to one side, so that when it was taken out of the 
jig it vould not go on the gages, the holes being too 


close together. 

To overcome this difficulty, we next made a jig with a 
locating plug having, as shown by Fig. 2, a short, stiff, 
tepered portion. This tapered part was depended upon 
t» locate the work central. 
all right, had not the bore been previously burred, or 
chamfered, with a hand tool that left it irregular and so 


This plan might have been 


«ew it off center. 

To construct a jig that was both rapid and accurate, 
the following design was gotten up: Referring to the 
Fig. 3, is the body of the jig, which was 
made of machine steel. B is a part of the body that 
was turned about 0.003 in. smaller than the limit 
of the bore of the rings. In this part four slots were 
milled, into which the four blades C were 
inserted, and held from falling out by the cap D. These 
with a stiff taper 


drawing, A, 
low 
hardened 


blades were made, as shown by Fig. 4, 
on the inside. £# 
threaded at ore end and having a large knurled head 
Un each end of the taper is a part of the 
One end has a bearing in 


is a hardened and ground taper pin, 


at the other. 
pin which is ground straight. 
the jig body; and the other has a bearing in the cap D, 
which is also hardened and is held central by a shoulder 
turned on the body, as shown. It is kept in place by the 
two screws F, Fig. 5. 

Attached to the jig body is a device for locating the 
ring in relation to the hole A, Fig. 1. It consists of a 
machine-steel body G, which is fastened to the jig proper 
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with two fillister-head and dowels, not shown. 
This piece is milled out to take the square sliding bar 
IT, one end of which is turned round and as a 
locating pin, as shown. The bar has several thousandths 
play vertically, to allow for various thicknesses of rings, 
but does not permit any rotary movement. It is slotted 
out to take the coil spring J, one end of which rests on 
the pin J, driven through the body. This spring gives 
the needed tension for holding the locating pin in place 
in the work. In the outer end of the locating-pin bar 
is driven a pin K. LZ is a thumb lever, one end of which 
engages with this pin. M is a thin plate, fastened to the 
body with screws, as shown, for holding the locating-pin 


screws 


acts 


bar in place, 
To operate this jig, it is first picked up in the left 
hand, with the thumb on the thumb lever, which holds 


ll 
~ 1. 188 ’ 











RING 


DRILLING HALF HOLES IN TIME-FUSE 
the locating pin out of engagement with the work. Then 
with the right hand, the taper pin F is screwed out, 
releasing the blades C and letting them fall back a few 
thousandths into the body. The work is then picked up 
and placed on the jig, passing over the knurled head of 
the taper pin, which is made small enough to allow it 
to pass freely. It is then turned to the proper position 
for the entering of the locating pin, and the thumb 
lever is released, after which the taper pin is screwed 
tight, forcing the blades C out against the bore of the 
ring, bringing it exactly central. 

The jig, with work in it, is then ready to place under 
the multiple drill head. As it had to have something 
to stand on besides the knurled head of the taper pin, 
a simple cast-iron fixtuve was made, as shown clearly 
in Fig. 6. The clearance hole was cored out and the 
casting finished only where shown by the F marks. After 
turning the jig over to the manufacturing department, 
we began to have difficulties in getting cutters to stand 
up to the work. We tried out all kinds of cutters and 
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drills without much success. If they were the least bit 
dull, they would crowd over against the bushing, which 
was meant to be a support for them, so hard that they 
soon lost their size, besides wearing out the half-bushings. 

The final development, which is proving a success, 
was to make the bushings so that they acted as guides 
only and did not extend down into the work. Then we 
made up cutters from Novo high-speed drill rod, Fig. 7. 
It will be noticed that the drill rod is 0.125 in. in diameter. 
The cutting end only is ground down to 0.120 in. after 
hardening, 
The end is relieved by resting 
which is set up in front of a 
way that the center of the V 
edge of the wheel. 

This arrangement enables the operator to 
cutting edge, then revolve the cutter in the V 
the other, regulating the amount of clearance given by 
setting the V-block either higher or lower. 

The cutters made in this way are practically end mills 
and act as such. If for any reason they are crowded 
to one side when being fed into the work, they will on the 


and the side relief is ground on, free hand. 
the cutters in a V-block, 
grinding wheel in such a 
comes on a line with the 


grind one 
and grind 
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the piston and lines them up so that a drill run through 
the guide bushings will make a hole through the cente 
A final tightening 
the setting of the work. 

Though the holes are 


of the bosses. of the screw A completes 


drilled and reamed in the type 
of jig just shown, they are finish-reamed in the jig seen 
at the left in Fig. 2. The 

and butted against the stop A. 
lined up approximately with the 


piston is put into this jig 
The wristpin hole is then 
The 


ground setting plug B is next run through the bushings 


euide bushings. 


and wristpin hole, lining them up as closely as nossible. 
The piston is locked in place by turning the screw C, 
In order to facilitate 
the 


wristpin hole may be slightly out of line, the 


which operates the clamp slide D. 


the lining up of the wristpin hole with bushings, 
where the 
plug B is considerably flattened where it goes through 
the piston. Two edges of it, however, are ground to size, 
so that by turning the plug the hole may be lined up as 
nearly as possible. A hand reamer is then run through 
and the hole accurately lined up and sized. 

At the right is a the 


lathe for grooving and chamfering 


CTOsSS slide ol a 


The chem 


turret used on 


pistons, 














B 











FIG. 1. PISTON DRILLING AND REAMING JIGS 
return feed have a tendency to clear themselves and thus 
leave a clean, true hole, 

Milling cuts run exactly to center, but are given 10 
deg. angle one way and 4 deg. the other, to strengthen 
the cutter back of the cutting edge. 


if the center gets too thick, it is stoned up again. 


When grinding, 


These jigs in the hands of a skilled operator have a 
capacity of over 200 pieces per hr.. two half-holes to the 
piece, while the cutters have done over 500 pleces without 


regrinding. 


Piston Jigs and Tools 


By Kk. V. ALLEN 


Two wrist-pin hole jigs are shown in Fig. 1. They are 
used in the shop of the Caille Perfection Motor Co., 
Detroit, Mich., for work on the pistons of portable hoat 
motors. The one at the left has a piston in place ready 
to drill and ream. 
In putting a piston into one of these jigs, it is inserted 
with the center hole of the closed end over the point ol 
the The locating plug PB is then inserted 
through the large bushing in the opposite end. This 
plug is located correctly in the bushing by the key C, 
which fits snugly in a keyway. The formed end of the 
plug butts under and against the wristpin bosses inside 


The one at the right is shown empty. 


screw A. 


FIG. 2. REAMING JIG AND SPECIAL TURRET 


rough-g ing tools are 


A turning 


fering tool is shown at #. th 
seen at F’ and the fTOOVE finishing tools at G. 


tool is carried at //. 


roo, 


a8 


A Simple Method of Preventing 
Injury to Charts 
By E. J. 


(; 1 BSON 


the latest reference hooks, being 


awake to the need of presenting data in the most con 


Authors of some of 


venient form, have prepared elaborate charts to meet this 


demand. Unfortunately, constant use will in time deface 
some of the graduations, and the surface of the chart is 
impaired while the rest of the book is in good condition 
Particularly is this true in cases which require the use of 
dividers to obtain the desired information. 

It has been that 


serting in the book, next to the page containing the chart, 


found this trouble Is avoided by in- 


a piece of tracing cloth the size of the page. The tracing 
cloth is pasted along the inner edge, so that it virtually 
When the chart 


is in use, it can always be covered with the tracing cloth, 


becomes one of the leaves of the hook. 
through which every detail can easily be seen. 
In addition to the preservation noted the dull side of 


the tracing cloth is handy for making reference notes. 
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Tools for Machining Details for 
a Press Feeder 


By Ropert MAWson 





SYNOPSIS In this article are shown some of 
the jigs 


lois ona printing press. In most cases the drilling 


small lools used in machining the de- 


operations follow the milling, and the casting rests 
The de- 


stqned with quick-acting locating and holding de- 


on f.nished pads in the jigs. tools are 


vices, such (Is V-blocks and pin-headed SCTOWS, 
Where covers are used on the jigs, they are fitted 
with open-sided washers wh ich, swinging under 
shoulde rs on the locating pin Ss, are ur kly located 


and hold lhe cover in the correct position, 





On shown and described the two-sheet 
rotary printing press manufactured by the United Print- 
ing Machinery Co., Woonsocket, R. I. Various machin- 
Ing operations and the tools used are illustrated on 


{58 192. Herewith 


page dS Ww as 


56. 138, 232, 318, and are 


pages 
shown four other details and the jigs used in machining 
This article, as well as the former articles, 
trates examples of small-tool 
where the production is comparatively small. 


them. illus- 


high-grade construction 


In the jig used when drilling the cut-out ratchet 
holder the tool has been designed with two serews set 
1b deg. 


faces for the boss on the casting. 


at an angle of which are used as locating sur- 
As the castings are 
liable to vary owing to foundry conditions the screws 
The 


lever 


are made adjustable to take care of such variations, 
tool I drive clutch 


for machining the conveyor 
is made with tool steel spacing block against which the 


used 
arms of the casting are placed. This affords not only a 
locating means but also supports the ends of the arms 
against the machining stresses. 

The the casting 
the surface at the correct height for the hob to be drilled 
through 
piece is placed in a cut-out recess in 


boss on rests on pins which place 

The single arm of the 

the jig. 

The conveyor drive gear yoke is drilled after being 
milled. To locate the casting properly in 

finished steel block is used which fits between 


and reamed the boss. 


completely 
the jig a 
machined surfaces on the two internal bosses. 


The jig, Fig. 6, is of the open type, the casting being 
located by a V-block on the other three tools, 
piece is in position covers are dropped down. 


After the 








\ 
‘i 





FIG. 2 
DRILLING JIGS USED IN MACHINING PRINTING-PRESS 
FIGS. 2 AND 2-A 

Operations—Drilling and reaming cut-out ratchet holder, 
Fig. 1 The milled casting is located against two adjustable 
screws placed to form a V. It is forced against these with 
the pin-headed screw The clamps are then tightened onto 
the part to hold it securely. The cover is afterward dropped 
over the pig, located by two pins and held down with the three 


screws B. 


Holes Machined—One 1"/,-in. drilled and reamed to 1% 
in., one \W-in. drilled, one -in. drilled and %-in. spot-faced, 
and three '/q-in. drilled. 

FIGS. 4 AND 4-A 
Operations—Drilling and reaming conveyor-drive clutch 


lever, Fig. 3. The rough casting is located against pins, being 
forced against with The 


then dropped down, being held with the thumb-screws A 


them knurled-head screws. cover is 


The 


screw B is then tightened onto the piece to hold it securely. 
Holes Machined—One */ -in. drilled and reamed % in., one 
“/e«-in. drilled and reamed to in., and one ,-in. drilled 
FIGS. 6 AND 6-A 
Operations—Drilling and reaming bracket support for 


located 
setscrew inside 
held with 
holds it 


milled castin is against 


forced 


Fig. 5. The 


being 


sheave wheels, 


a machined back with a 
the jig body The 
the thumb-screws 
REC urely 

Holes Machined—Three ™ 


and two drilled to suit a No 


block, 


cover is then dropped down and 


A setscrew tightened on the piece 
drilled 
thread 


,-in and 


20-18 


reamed % in 








FIG. 6 
FEEDER DETAILS, WITH WORK SHOWN IN POSITION 
FIG. 8 JIG FOR DRILLING AND REAMING CONVEYOR- 


DRIVE GEAR YOKE 


FIGS. 8 AND 


8-A 

conveyor-drive gear 

the jig by a 
It is forced 


Operations—Drilling and reaming 
Fig. 7 The 


machined steel strip which fits into a finished slot. 


voke, milled casting is located in 


back and held in position with the setscrew A and one at the 
end The cover is then swung down and fastened with the 
thumb-screw as shown 

Holes Machined—One “/,,-in. drilled and reamed % in., one 
1*,/«,-in. drilled and reamed 1% in., one w-in. drilled and 


reamed % in 
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Machining Pins Imside a Fork 
By E. A. 


TITANTON 


An ingenious method of machining pins on the inside 
of a small fork is here This 
employed in the shop of the Caille Perfection Motor Co., 
Detroit, Mich. One of forks, shown at A, 
will give a cood idea of the work, which is indicated by 


brass shown. process is 


the finished 


the arrows at BP. 
Two holes are first drilled in the fork in a drilling 


These used both to hold and to locate 


I 


holes are 


jig. 








A FORK 


MACHINING PIN INSIDE 


by, as will be seen where a fork is shown set over the 


pins C. The pins on the inside of the fork are machined 
by a hollow mill carried in the frame D. The taper 


shank # fits the drilling-machine spindle, and the hollow 
mill at # is driven through the gears shown. 

The frame carrying the gears and the milling cutter is 
made to slide on two posts set into the base, like that 
of a subpress. One of these posts is partly shown at G@. 
In putting a fork into the fixture the frame is raised on 
the posts and the fork is put into approximate position ; 
then frame and fork are lowered until the fork is held 
securely on the locating pins C and the lower part of the 
fork rests on the bedplate. The milling cutter can now 
be used to finish the fork pin. For the pin on the other 
side of the fork the piece has to be turned over and the 


outer hole set over pin Il. 


Method of Knurling Brass Cup 
By W. R. Armstrone 


Two or three years ago the firm I was with needed a 
large number of brass cups. 

The method of production was to blank and draw the 
cup from 0.25-in. thick brass and redraw to 43 in. in 
diameter by 1% in. long. Blanking the cup was done at 
85 per min. and the redraw at 80 per min. on a table- 
feed press, 

Beading the end and knurling form the interesting part. 
This work was done in an ordinary speed lathe at the 
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rate of 10,000 to 12,000 pieces in 10 hr. The apparatus 
consisted of an arbor shaped as the piece required and 
small enough in diameter to let the cup be taken off after 
knurling, and a knurl or roll, with a flange as shown, 
held in the tool post of a lever-feed slide on the lathe. 


, 
4 


Wisden 


dildo ltl 


iii” | 


Wii 
mn 
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METHOD OF KNURLING BRASS CUP 


At first, trouble arose in getting cups to come round 
and at the some time getting production enough per day. 
At my suggestion the arbor was knurled on the bead. 
No further trouble developed, and production almost 
doubled—to the quantity mentioned. As I remember, 
these cups were annealed lightly before knurling. The 
lathe was run at 900 or 1,000 r.p.m. 

2 


An Interesting Drill Jig 
By Haroip FE. Greene 


The accompanying illustration is of a drill jig that 
solved a vexing problem. 

The pieces shown at A were drop-forged number plates 
for typewriters, and were fastened to the frame of the 
machines by spreading the lugs with a punch after drill- 








JIG 


DRILL 


A FLEXIBLE 


ing, as shown at B, which necessitated an even thickness 
of wall so that they would turn evenly. The center 
distance C' of the lugs varied enough so that with a fixed 
center distance of the drill bushings an even thickness of 
wall was not possible; therefore a leaf as shown was made 
which would spring enough at D to allow for the varia 
tion. The taper holes in the lower end of the bushings 
were made to fit the lugs as closely as possible. 

Another feature of the jig is the block EF, which acts 
as a knockoff for the pieces when the leaf of the jig is 
unlatched and thrown back in the loading position. 
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Manufacturing 12-Inm. Shrapnel--Il 


By Ropert Mawson 





3 are given in diagrammatical form the surfaci 


SY NOPSIS—-The operations of turning the inside machined. It will be observed that the shell is held 
and the outside form of the shell, machining the the chuck as in Fig. 4. The adapter is screwed into th: 
back end, turning the outside copper-band channel, shell, using the clamp, Fig. 34, in the way illustrated 
knurling the channel, forcing and machining the Fie. 35. 

copper band to the correct contour are described After the shell has been placed in the lathe as just 
in this article. The various stages are illustrated. described, the chuck, Fig. 36. is serewed into the end o 





the adapter and the lathe center set up mn the counter 
After the shell has been nosed and returned to the sunk hole of the chuck. The outside of the adapter and 


machine shop, the next operation is turning the inside also part of the outside of the shell are then turned to th 
form. The shell is held in the chuck, Fig. 4. The boring 


bar and tool are shown in Fig. 25. The bar is held in yar 

the tool carriage of the lathe in the usual manner. The 

desired contour on the shell is obtained by the guide 

pin A, Fig. 26, which is attached to the bracket tee B PF | 4 
and follows the path between the two former cams ( all = a» | | 

The latter are fastened on the cam bed D, which is held ‘ ex! - ay P 

on the brackets /, fastened on the side of the lathe bed. nay rape’ Ad fi 

The bracket tee is attached rigidly to the tool carriage i te an A jt 


of the lathe. 


The manner in which the attachment is used on the ‘ Ll” 
lathe may be observed by reference to Fig. 27. The gage for ~~ * 
testing the machined inside contour is illustrated in Fig. FIG. 25, BORING BAR—INSIDE OF SHELL 


28. A diagrammatical view of the operation performed 

may be seen in Fig. 29. The open end of the shell is next correct contour. For this operation the link, Fig. 37, i 

faced, the correct leneth being obtained from the powder attached to the bracket tee with the stud # Fig. 3% 

chamber with a gage and straight-edge, as in Fig. 30. after the guide pin has been removed. The fulcrum pi 

The hole is then bored to 8.23 in. in diameter, the pin B is placed In position, fitting into a machined hole in 

gage, Fig. 31, being employed to test the machined bore. the cam bed. The arrangement of the attachment maj 
A thread is machined in the bored hole, to suit the be seen in Fig. 38. 





partly machined adapter, the manufacture of which will The turning tool is held in the carriage of the lathe. 
be treated in another article. Fig. 32 shows the lathe As the carriage is fed forward with the shell revolving, 
set-up for boring and machining the thread, and in Fig. — the link, fuleruming on the pin, draws the carriage and 
— turning tool on an ar Thus the desired contour of the 
1916 Goll’ Pebhkien oe appeared om page 55%. Copyright part is obtained. The gage for measuring the length of 
the machined surface appears in Fig. 
’ Ys a af ? oo), Fig. 40 shows the lathe set up 
WT - er er 2a “rt F ” patente aoe sah — lor performing the machining opera 
ety Lc é la € © € '¢ ‘eo | tion, and in Fig. 41 is shown in dia 
S > \ and ¢o ~| Oe vrammatical form the work done 
. 8 \ rens . ] Th rage il ig 2 is for testing 
: \ / 


the shell 


€ — ag } the machined contour whil 
Pn cov : ' Is wth tlhe lathe with thy ch 1c} Im POs 





























= \ 
5 \ ao _ x i ) tion. Fig. 48 depicts the tool employed 
Aap for } | ai s& ; Finish ver Hard as the final profile test gage after the 
Setscrew of pe EC } « has been removed. 
f ~ 3" Sx cC-Ccam In 2 yr diisa special doubk ended 
—_ tt — . - lat i designed Lor th Work of Tie 
ow vee (<- 5% > chining the inside and outside profil 
yar (Oe a4 ' surfaces on. the iT I]. lt will be ob 
Brill for No.t0 Taper Pin___*. in : 4 bE served that the operators work face to 
% 2 + e ean) > face, the tailstocks being placed in th 
é > {, o|% . at ols center and the drives being at the outer 
° | <*., -¥ S* ;" » oI us ends of the lathe. This arrangement 
Y ; io Si ik has’ proved advantageous, cutting down 
$ wd ii ie Gene a the mach , 
: 4-0" - oo + : | 4 the floor space. As the machines are ol 
fea’ . is? $ the one-purpose type and the required 
nS. ee > & E- Bracket length of lathe bed is thus known, the 
3 tools have been designed accordingly. 
D-Cam Bed A-Gvide Pin e oe 


—s For the next operation the first 
FIG. 26. DETAILS OF CONTOUR MACHINING FIXTURES hoperation is machining a_ surface 








582 AMERICAN 


~ 


MACHINIST Vol. 44, No. 14 








ma / Te 7 


’ 
ne 


<—— 


WIG. 27. TURNING INSIDE CONTOUR 
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FIG. 28 GAGE FOR INSIDE CONTOUR 
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OPERATION 9: TURNING 


FIG. 29. INSIDE 

















FIG. 32. END AND MACHINING THREAD 


BORING 
A strap held on the faceplate of the 
lathe comes in contact with one of the lugs on the chuck, 
The chuck, Fig. 


been removed, 
thus providing the driving medium. 
16, is placed on the base end, and the shell is adjusted 
with the four setscrews until it runs concentrically. A 
surface is then machined to suit the steadyrest. This 
operation is illustrated in Fig. 47. The chuck is then 
removed, and the base of the shell is faced to length, 
using the gage, Fig. 48, in the manner 
shown. 

The gage, Fig. 69, is for testing the 
radius on the the 
and for turning the outer periphery. A 
notch is cut to suit the 0.9-in. section 
and to serve as a guide from which 


eorner of base 


the channel will be machined. 
The shown in 
50 and in 
Fig. 51. 
turned at 
in. for a 


Fig. 
form i1n 


operation is 
diagrammatical 
The outer periphery is also 
the same setting to 11.94 
width of about 1 in. The 
the given in 


FORM 


for diameter is 








Machines Used—Fitchburg and special 
Special Fixtures—Chuck, boring bar and radius attachments. Fig 5? 
Gages—Form ll ni - : P 
Production—One in 4 hr The chuck, Fig. 53, is slid on the 
Lubricant None . . 
Note—Between grindings of tool, 3 shells Lathe operates at turned portion at the base end and 
20 r.p.m. with feed of in. per revolution rn 
References—Figs. 4, 25, 26, 27 and 28 the lathe center set up. The steadyrest 
. ios. Z 
75" | ~ I 
\ | — SS yy = 4a - 
| | \ Lp io 
\ ; { : a 





GAGE AND METHOD OF USING IT TO TEST 
DEPTH OF BORE 


. : - 
> iy 

me ‘ 8.23 , 
Wn ald AAU luanuury> WU mit AANA Qu dae ALAA Vv 
Hbichieons 823" — 


FIG. 31 GAGE FOR OPEN END OF SHELL 


to suit the steadyrest, Fig. 8, and at right angles to 
The chuck, Fig. 45, 


into the open end of the shell after the adapter has 


the end already faced, is screwed 




















FIG. 33. OPERATION 10: FACING OPEN END AND 
CUTTING THREAD 
Machines Used—Fitchburg and special. 
Special Fixtures—Chuck, facing and thread-cutting tools. 
Gages—Depth. 


Production—One in 1% hr. 

Lubricant—None. 

Note—Between grindings of tool, 4 shells. Lathe operates at 
20 r.p.m. with feed of ,y in. per revolution. 


References—Figs. 4, 30, 31 and 32. 
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FIG. 3% ARRANGEMENT OF PROFILING FINTURI 


FIG. 35. METHOD OF USING THE CLAMP 


mK 
, 4g" Rouna | 

° , wenn 

is thrown back out of the way lo suit 








vs 7WaptTer ' 
° : 1965" Tow of Thread L — \ 
for the next suboperation turn- 1807 "Botiom of » | 
ing the remainder of the hody 4 ge ole ; t 
The gages for the turned diam- 7 a | 
° _ ~ o- 7 = ~ 
eters are seen in Figs. 52 and 54 OZ “ 
—— § 
The lathe set-up for performing 3 E_= /\ / : ] 4 
‘ . . & BEEZ / ing ‘ 
the turning operation is shown . Zaz SS SS 2 > 
, - ae . . ‘ ® ss, < i | 
in Fig. 55 and in diagrammatical , 
form in Fig. 56. 





In turning and knurling the : 
channel the shell is held as de- 


scribed for the prey ious operation, ‘ ¢: 


HW 





v 


It is, however, supported with the FIG 


36, CHUCK FOR 
steadyrest, Fig. 8. 


oe ADAPTER END 
| The channel OF SHELL. 

is machined with an 

or bevel, on each side. 


hand side tools are set 


Y 
under ut FIG 9. GAGE FOR MEASURING LENGTH OF 


For this purpose left- and right MACHINED CONTOI 


Rt 
' » correct angle and held ; . ‘ 
. - the correct ingle ind hel ttom diameter of the channe s shown in Fi é 
in the tool post ol the lathe. The gage for testing the i width and contour gage, in Fig, 58 
‘ : The next suboperation is knurling the channel. The 
evan t~2 avin tool, Fie. 59. for t 





> A bis onperuagtiol = hye 1 il thy tool carriag 
4 X f +] lath ; | fod « rf f ¢) , ] 
. or Th athe and (| across the surtace o the turned 
A|* C -Bushina, hardened N) 0) , 1 4] 
r y | i ] - lil | } | 
77 fig Y 





channel, with the shell revol until the desired depth 
Link 4° ot : url ~ secured. 

= }. A view of the lathe set-up for performing the knurling 

he , at B ~~ a ; i 
-% ies operation is given in Fig. 60 Che operation is shown 

ulere Oger y 
ardenea in diagrammatical form in Fig. 61. The shell is then 
FIG. 37. DETAIL OF LINK 


transferred to the forge shop, to have the copper band 














FIG. 40. 





TURNING OUTSIDE CONTOUR FIG. 44. SPECIAL LATHE FOR PROFILING SHELLS 
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OPERATION 11 


Fitchburg 
Chuc k, link 


FIG. 41. THE OUTSIDE 
Machines Used 
Special Fixtures 
Gages—Form 
Production—One in 5 hr 


FORMING 


and special 


and radius attachments. 








Lubricant—None 
Note—Between grindings of tool, 5 shells Lathe operates at 
20 r.p.m. with ,,-in. feed 
Referenaes—Figs. 4, 26, 36, 37, 38, 39, 40, 42 and 43. 
rm 133” > 
A qe 
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" bi 
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FIG. 42. GAGE FOR RADIUS OF HEAD 
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FIG. 43. GAGE FOR PROFILE OF HEAD 


compressed on. Fig. 62 is a detail of the band as received 
at the plant. 

To compress the band on the shell, the band is first 
slip ped on and the shell pli aced between the dies, Fig. 63, 
which are attached to the With the shell 
In position the upper die is fed down until the copper 
band firmly into the 


machined channel. 


steam hammer. 


has been toreed, or compressed, 


MACH 


INIST Vol. 44, No. 
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FIG. 45. CHUCK FOR OPEN END OF SHELL 
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FIG. 46. CHUCK FOR BASE 
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FIG. 47. MACHINING SPACE 
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FACING BACK END OF SHELL 


FIG. 50. 
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FIG. 51. OPERATION 12-A: FACING BACK END OF 

Machines Used—New Haven, Boye & Emmes and special 

Special Fixtures—Threaded chuck and steadyrest. 

Gages—Length and snap. 

Production—One in 3 hr. 

Lubricant—None 

Note—Between grindings of tool, 1 shell Lathe 
20 r.p.m. with feed of in. per revolution. 

References—Figs. 8, 44, 48, 49, 51 and 69. 


operates 


47, 























SNAP GAGES 
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FIG. 53. CHUCK F*‘ 
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FIG. 56. OPERATION 12 
Machines Used—New Haver 
Special Fixtures—Chucks 
Gages Snap 
roduction—One in 2 hr 
Lubricant None 
Note Between grindinges of 

20 rp.m. with feed of in 
References—Figs. 50, ; 
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FIG. 58. 


GAGE 


B TURNING REST O BoD, 
Boye ©. FEmmes and special 
too , Lathe operates at 
! per ! olution 
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FOR BAND GROOVE 











TURNING REST OF BODY 
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ING THE CHANNEL 
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FIG. 63. DIES FOR COMPRESSING BAND 
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FIG. 61. OPERATION 13: TURNING AND KNURLING Hl), 
=>. 

















Machines Used—New Haven, Boye & Emmes and special E 

Special Fixtures—Two chucks and steadyrest —— > 

Gages—Snap and form \ == 

Lubricant—None. \ \ === 

Note—Between grindings of tool, 2 shells Lathe operates at ==> 

20 r.p.m. with feed of in. per revolution 
References ‘igs. 8, 06, 57, 58 and 59 FIG. 65. OPERATION 14: COMPRESSING THE COPPER 
BAND 


Machine Used-—Niles-Bement-Pond steam hammer 

Special Fixtures—Dies fitted to steam hammer; special screw 
bar and clamp for turning shell between dies; trucks to 
convey between forge and machine shop. 

Gages—None 


The rang employed in col- 
pressing the band on the shell 
numbers three one adjusting the j 








crane that supports the shell, one | Produetion™-Six per our. gs 

operating the hammer and _ the 

other turning the shell around be will not be damaged. A view of the steam hammer with 
tween the dies. For this purpose *A a shell having the copper band compressed is presented in 
the rod that serews into the end — Fig. 64. A diagrammatical illustration of the operation 
of the adapter has a clamp fitted [f° 8 7” 1 appears in Fig. 65. 

with handles, as shown. <A leather | 20%. nai?..n The shell is next returned to the machine shop for the 
cover is slipped over the shell, os — operation of machining the copper band. The chuck, 





around which the crane sling is FIG -~ DETAIL OF Fig. 53, is placed on the base end of the shell, and the 


placed, so that the turned shell COPPER BAND threaded chuck, Fig. 66, is screwed into the threaded end 

















FIG. 64. COMPRESSING BAND ON SHELL FIG. 70. MACHINING THE BAND 
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Cutting Oil Grooves 
Miller 
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. by C. APPLEGAT! 
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N NY ne ot the propositions present to all shops ts to it 
NS 4 te oil grooves in bushings. The work equently do 
18 } } . , ' 
BS | } a lathe departm nt, with a lathe tte > with sp 
iS \\\ | \ / leads. 1 find that the a dex head on a mil will s« 
' \ a \\ as well, the Spine le of the miller not b vy used for a 
{ AY \ \\ \\\ Ez hi r ON [ feeds borim ") = hive oO] ‘ 
| W\AA\\ AW \\ \\\\\\\ \ A \ \\\ /] l nS 2 pt ‘ - \ Is ; ain i th 
arm, as shown, and the tool is used in the same wavy a 
7 1 we " . Y \iiii 
FIG. 66. CHUCK FOR ADAPTER END WHEN TURNING END (/ a 
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FIG. 67. DRIVING DOG FOR FIG. 69. RADIUS GAGE i 
NOSE END OF SHELL FOR BASE 
j 3" » 
Yale S ail ( 
I t is ¢ \ 
| y <A 
3 CUTTIN« Ih, GROOVE IN THiE MILLER 
I onalathe. The only differen that the table instead o 
BS Qt LEM Neck Seren , the tool holder travels. 
. is If a double oil CTOOVE s requ red, it will call for th 
Dowel | econd idler veul Kor stare 10 bushines are to in 
MI —L cut. Cut them with one idle ir, then rechuck in tl 
! 7 J — universal chuck and turn the rhidic hatiway rround, 
7 x Henne to recut and cross thr first oll ( 
LALALALA RY A Drilling Cent ral Crossholes 
| ms te) U 
|© o € " VAC im Round Bars 
Y r 
i By W. D. Dawson 
FIG. 68 BAND-TURNING TOOL \ tedious and COMMOD OM i! moun thre miael 1h } ) 
: ome . -< : is the «ah ing of a hole accurat in a shaft or round 
ol the adapt I. Phe dog, Fig. Os, 18 fastened on the . ' a | | . | | 
’ , , . yn atl it angies to its aNXIs need not explain at 
threaded chuck. A plate held a bolt on the faceplat ; ' ' ' 
if the lathe comes in contact with one of the arms on the 
dog and thus furnishes the driving medium, The form 
tool for machining the band is illustrated Fig. 68. 
The gage for testing the machined contour of the band 8 C. 
‘ , . . [AA 
is shown in Fig. 69, while the lathe set-up for machining A 
the band is given in Fig. 70 and again in diagrammatical 
form, in Fig. 71. The shell is now ready for the final 
inspection before loading, weighing and shipping. - a 
ee . — (Ath i i] 
| | : \ Se | i 
| | t ¢ H) 
| . ; HT 
j ' il WI 
} my) | | 1} HIM! 
HHA MA ih ‘ |e 
| . SS) II ] } } } i 
| le lee Ee So 
| 424 SS =S | N 
Ny | 
ee THE JIG Fol DRILLING THE HOLES 
Lea a ' oe nae 
of the many methods of laying out with \-blocks [hye 
FIG. 71. OPERATION 15: MACHINING COPPER BAND Hustration herewith explains a tested method 
Machine Used—Boye & Emmes cn eT eS , 
Special Fixtures—Threaded-plate chuck and form tool The holes A and B are accuratel) laid out and drilled 
Gages—Form ; + 
Production—One shell per hour on the same center line. A is drilled the size of the shaft 
Lubricant None . , . . \ 
Note—Between grindings of tool, 2 shells Lathe operates at or pin; B Is drilled the size O t! desired hole, alter 
150 r.p.m., and feed is by hand , " | , 1 +) 1] » oe { 
References—Figs. 49, 52, 65, 66, 67 and 68 wh 1 the werk ts PHCes n equlreq stance 1 
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From a Small-Shop Notebook 


By Joun TH. Van DEVENTER 
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Good Toolroom Arrangement 
and Equipment 


By F. C. Mason 

Figs. 1 and 2 show two views of a toolroom that I 
installed for the Bissell Carpet Sweeper Co., Grand 
Rapids, Mich. In it are manufactured tools, dies, fixtures 
and special machinery, most of which is semiautomatic 
or full automatic. The accompanying pictures were taken 
on a dark day, and it will be noticed that the building 
it not of modern construction. 

The points to be observed are the cleanliness and facili- 
ties for convenience, a few of which I think are novel. 
First, we had things arranged in such a manner that 
there was nothing on the floor; but everything is in its 
place and at least 12 in. above the floor, so that the 

kept clean. This floor is of hard maple 
and is scrubbed once a week. The machinery and benches 
are so placed as to get the best possible natural light. 

Details that I desire to call attention to are found in 
ig. 2. First, the individual and extend 
outward from the window. They are made of a cast-iron 
top plate that weighs 450 Ib. 
to surface-plate construction. 
thick, ribbed to a depth of 3 
that are tapped into corner bosses. 


floor can be 


benches are 


and are designed according 
The top plate is 1 in. 
in., and is supported on 
2-in. iron-pipe legs 
The top and sides are planed and squared in a first-class 
manner, thus making the bench a squared surface plate 
for layouts. This feature can be readily appreciated by 
active mechanics. 
and the workman can turn it in any manner. 

To procure the best light, each bench has an adjustable 
lamp holder of the MceCrosby type, which ean be readily 
placed in any position desired. Each man also has a 
tool cabinet and a stock bench with three shelves, both 
of which can be plainly seen. These wall cabinets -are 
made of maple, 20x24 in. by 10 in. deep, opened in the 
middle and locked witha regular chest lock when opened, 
They have two separate full-sized compartments—one 
about 3 in. deep and the other 5 in. deep. The shallow 
one is for the file rack; the back, or deep, one has a small 
drawer in the bottom and a shelf. These cabinets are 
furnished with the following tools: A full set of files 
and handles, two sets of drills—1 set 60 to No. 1: the 
other, No. 1 to % in. by sixty-fourths—a full set of 
These 


The vise is on the right-hand corner, 


taps 4-36 to 5g standard and two tap wrenches. 
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tools are charged to the employee and are replaced when 
necessary. 


For the benefit of others I would say that the iron 
benches cost as follows: 
OI SO Sn a a ale ieee ea $15.00 
| EMSRS i er rhe ae en ee 3.00 
 -r n oe ee a Se sale wed es om oe meed Saw 1.87 
Four reducing couplings for feet .........ccccceees 1.50 
$21.37 
The total cost was somewhat more than that of a 


wooden bench; but when finished, it is always a real asset 
that can be moved to any place without tearing down, 
as in the case of a wooden bench. 


Bushing a Small Pinion 


A method of forcing bearing bushings into small steel 
pinions is shown in Fig. 1. These pinions are used in a 


speed-changing mechanism on Henderson motorcycles. 








AND 2. 

















FIGS. 1 FORCING A BUSHING INTO A PINION 


At first, trouble was experienced in getting the bushings 
started straight, so this device was made. 

As may be seen in Fig. 2, the pinion is placed over 
a centering sleeve A. A bushing B is then placed on the 
forcing pin at C. The pilot D fits down inside the 
sleeve A. As the pin and bushing are forced downward, 
the sleeve recedes, allowing the bushing to enter the hole 
of the pinion. 
is again pushed-upward by a spring underneath, assuming 
the position in which it is shown. By using this device 
the bushings are accurately guided the full length, of the 
pinion bore and are not distorted or marred in any way. 


As soon as the work is removed, the sleeve 
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FIG. 2. ARRANGEMENT OF 
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Standard Product Inspection in 
a College Shop 


By J. A. De Turk anp G. H. RapEeBauGH* 





SYNOPSIS—The methods and tools used in in- 
specting the parts of an S-hp. marine-ltype gas 


Mate- 


raw and semifinished, all component 


engine in the shop of an engine ( ring S( hool. 
both 


parts and the assembled units and machines are 


rial, 


gone over in detail. 





A vital requirement for the successful making of a 
machine is that the manufacturer deliver it into the hands 
of the user as nearly free from defects, according to his 
standard, as is possible. This involves close inspection of 
component parts, such inspections serving the double pur- 


pose of giving the buyer a good product and of eliminating 





DEPARTMENT THROUGH 


MUST PASS 


INSPECTION 
PART 


FIG. 1 VIEW OF 


the workmen from disturbing 


It is inclosed to prevent 
influencing his decisions 


unnecessary manufacturing expense by preventing the 
application of processes to parts whose eventual rejection 
De- 
fects may be discovered at anyone of the three follow- 
ing stages of manufacture: (1) Design; (2) material; 
(3) workmanship. It is not within the scope of this paper 
to discuss the first two at any length, although it might 
be well to mention a few points that must be considered in 


is determined at a previous stage of construction. 


inspection at these stages. 

The questions arising under design will be somewhat 
as Have the actual conditions been accurately 
noted when specifications were drawn up? Have the 
specifications been correctly interpreted? Have the cal- 
culations been checked as to correct assumptions and 
the factors of safety under which the machine is to give 
service chosen ? checked as to 


correct formulas and with a view to detecting possibl 


follows: 


Have calculations been 


errors? Are the correct dimensions given on the drawing 


*Instructors in machine-shop. practice, University of 


Illinois. 





the 


as required by specifications and calculations? Have the 
pattern, foundry, forge and machine departments been 
duly considered in the making of the drawing for economi- 
cal manufacture? Are the drawings accurate, clear and 
conventional as to views, dimensions, notes, specification 
of materials and required number of parts? 

If the parts are purchased, some consideration must 
be given to market conditions and to whether the parts 
may be bought from standard stock or whether they must 
be ordered as special. 

The material to be 
First, that purchased in either raw or finished 


inspected divides itself into two 
classes : 
and, second, that on which the manufacturer does 
Before the order for purchased parts 


form: 
some work later. 
is placed, requisitions should be care 
fully chee ked. Upon the receipt of the 
parts, the shipment should again be 
checked for both quality and quantity. 
The quality must be determined by gen 
eral appearance, physical and chemical 
tests, trade-mark, dimen 


hame and 


sions and weight. Damage in ship 


ment, ete., should be carefully gone into 
Many of the 
may be more properly described wn 


material inspections 


der workmanship defec ts. because it is 
only 
terial 


{ ma- 


raw, unalloved elements « 
that 


pros ides. 


man as nhature 


accepts 
These defects may be classi- 


according 
they 
departments depends of course entirely 


fied to the department i 


which arise. Classification of 
upon the nature of the final product. 
We that the 


ganization required for proper work- 


may justly assume or- 


WHICH EACH 

manship inspection is larger and more 
inspector or complex, although not more important, 
than the other three 


This is owing to the fact that there is a larger 


any one of men 
tioned, 
and more varied human element to consider, this element 
entering as parts are formed to proper shapes and sizes. 
The question as to the sources for procuring men sufli- 
ciently versed in the foundation of modern inspection to 
be capable of organizing and directing such a department 
in any of its modified forms becomes a pertinent one to 
the manufacturer. 

There is no doubt in our minds that colleges and uni- 
versities should keep abreast of the times and endeavor 
manufacturing lines 


training along 


to enable manufacturers to draw from the graduates men 


to give sufficient 


who have at least a fair conception of logical and scien- 
Dean W. F. M. Goss, of the College of 
Engineering at the University of Illinois, in paper 
before the Boston convention of the Society for the Promo- 


tific production. 
his 


tion of Engineering Education in 1912, emphasized the 
and engi 
neering demand the consideration of educators.” B. W. 


Benedict, director of the shop laboratories at the same 


fact “that changing conditions in industry 
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institution, further stated in his paper before the same 
society at its meeting in Ames, Iowa, in 1915, that “the 
old formulas which served so well in the pioneer day of 
industry no longer fit in the new order of things, and 
failure on the part of educators to grasp the significance 
of the upheaval going on in the industrial world would 
be disastrous to the shop and correlative subjects” and, 
furthermore, that “industry in the past was effective, but 
not efficient.” 

In compliance with these convictions a standard prod- 
uct of manufacture in the form of an 8-hp. two-cylinder 
four-cycle marine-type gas engine was adopted as a prod- 
uct of manufacture at “Illinois.” All the parts of this 
engine, with the exception of the timer and a few auxil- 
lary parts, originate and are developed in the proper 


correlative departments. The work of the shop is car- 
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FIG. 2. SPECIMEN MOVE FIG. 3. SPECIMEN INSPEC- 
CARD TION CARD 

Its presence is an indication It records the result of the 

for the routing assistant to inspection and indicates what 

move the job either to the in- corrections, if any, must be 

spection department or to an- made in work that has failed 


other machine to pass 


ried on in a rather intense manner, the object being not to 
attain quantity, but to illustrate the method of modern 
and scientific manufacture and to give actual practical 
problems for solution in each department. 

Kach of the four 
departments (pattern, foundry, forge and machine) main- 
The object of this 
first, to illustrate 
methods of modern inspection; second, to insure the re- 


One of these problems is Inspec tion. 


tains its own inspection department. 
instruction in inspection is fourfold 


jection of an imperfect part before a succeeding depart- 
ment has expended labor upon it; third, to prevent an 
imperfect part from finding its way into the finished prod- 
uct; and, fourth, to furnish data for calculating each 
student’s efficiency and grading his individual work. 


PATTERN SHOP AND Founpry INsPEcTION 

In the pattern department each pattern is inspected 
for defects of dimensions according to drawing figures, 
defects in quality and color of painting ace ording to color 
table specifying a particular metal, defects in glued joints 
and in shrinkage, draft and finish allowances. Core boxes 
and core prints are compared with the pattern, to insure 
proper matching. It must be noted whether dowel pins 
and rapping plates are sufficient and properly located, 
fillets sufficient in size and securely held and pattern num- 


ber correct and securely attached. 
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In the foundry the raw materials are subject to such 
inspection as will guarantee the proper selection of mold- 
ing and core sands, core binders, flasks, fuel and the raw 
metals. The molds are inspected before they are closed, 
to insure properly tamped sand, cleanliness of mold, proper 
setting of cores, venting and location of chaplets. Gages 
are used to test the accuracy of the cores, thus eliminating 
filing and fitting by the molder. The mixtures and the 
temperature of the pouring metal must pass inspection 
before the metal may be poured. Knock-out and a trim- 
ming inspection are made to avoid the cleaning of an im- 
perfect casting. ‘The first casting from the pattern is 
checked with the drawing, to determine if shrink and fin- 
ish allowances are correct. The following questions are 
tabulated, and each casting is checked for each item before 
it is delivered to the machine or assembly department: 


[ CARD NO I- 6 » pattern no /-~24A stock noA/O6 


MACHINE DEPT 
| 
| 


INSPECTION STANDARDS | 


mart PYSTON meta. ALL/NU/M 
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167 of these cards standardized for inspecting the 
main parts of the engine 


There are 


(1) Is the material the kind specified? (2) Are cores 


and core rods properly removed? (3) Are castings prop- 


erly cleaned and chipped? (4) Are there any over- 
lapping parting lines? (5) Do any cold shuts or shrink 


(6) Have any of the cores shifted? (7) 
(8) Does the casting 
(9) Has there 
painting or calking done to cover de- 


cracks exist ? 
Are there any sand or blow holes? 
have a solid and nonporous appearance ? 
any filing, 

After each casting has passed these requirements, 


heen 
fects ? 
it is further tested with templets and solid fixed gages 
for accuracy of important and “finish” dimen- 
The final inspection is entirely on the quantity 


“close” 
sions, 
delivered to the machine or assembly departments. 

The inspection of purchased materials plays a large 
All bars, 


are examined for both quality 


and important part in the forge department. 
tubing, sheet metals, ete., 
The various grades of steels are marked 
The finished 


and quantity. 
and tabulated according to composition. 
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FIG. 5. TYPICAL GAGES AND TOOLS USED 


The gear-testing machine, scleroscope, celluloid templets and dial gages are clearly shown 


FOR INSPECTING THE STANDARD PARTS 


Each tool bears a symbol 


number, the corresponding number being specified on the shop instruction and inspection cards 


forging is examined according to the following questions: 
(1) Is it made of specified material? (2) Are there any 
pipings or seams? (3) Are there any faulty welds? (4) 
Was the metal overheated to such a degree as to leave 
any burns? (5) How do the dimensions compare with 
those of the drawing? (6) Is there a sufficient allow- 
ance of metal where the forgings have to be finished? 
(7) Do the templets and gages fit properly? (8) Are 
there any cracks or is there any warping of annealed or 
hardened parts? Samples of annealed and hardened 
pieces must be taken from each heat and tested for hard- 
ness with the scleroscope, according to the adopted stand- 
ards of the Society of Automobile Engineers, 
these pieces are delivered to the machine or assembly 


before 


departments. 

The machine shop necessarily requires a larger inspec- 
tion department than does any one of the other three 
mentioned, owing to the numerous operations and ex- 
tremely accurate dimensions required on many parts. It 
is necessary to bring out, and often to use, one or more 
of the following styles of inspection: (a) First piece, 
(b) selective, (c) operation and (d) final; the nature of 


the part and operation determining which stvle or styles 
must be used. These may be applied on the floor, at the 
machine or in the inspection room, Fig. 1. The operation 
and inspection-room styles play an important part in the 
college shops. 

Assuming that a student is assigned to grind a lot 
is directed by his work-order card to 
the machine, he the tote-box. 
On the outside of the box is a card holder bearing the let- 


of five pistons, hye 
in 


where finds his stock 


l, Fig. 2, 


fifth operation, we 


ter of the section and the “move” car properl\ 


filled out. Since grinding is the find 


the grinder number indicated in the corresponding fifth- 
route column. 

On the completion of the five pistons the student se- 
cures another job. ‘The routing assistant takes the pis- 
tons to the inspection department, where he reverses the 
“move” card, bringing the “inspection” side front, Fig. 3. 
This is an indication for the inspector to examine the 


pistons, 


The inspector turns to this particular stocl 


k number in 
his Inspec tion book and Inspects the items G and // under 


the operation No. 5, as shown by the inspection instruc- 
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FIG. 6. TYPICAL SET OF 


Each embryo student inspector is required to inspect and report theeerrors in this set. 


PARTS FOR INSPECTION 


The pieces are improperly 


finished gas-engine parts 
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He looks for the inspection tools, Fig. 
5, required and gets them from the inspection case, ac- 


tion card, Fig. 4. 


cording to the correspondence of the symbol numbers as 
shown on the inspection card and stampings on the 
limit gages. The student workman uses limit gages bear- 
ing the same symbol number, but of a differently painted 
color, this method automatically checking the accuracy 
of both the shop and inspection gages. 

The limit gages are used by the student workman in- 
stead of the customary micrometer for several reasons: 
(1) To eliminate the personal judgment of “feel”; (2) 
to avoid the accidental use of a strained or inaccurate 


es micrometer; (3) to save the 


PORM 14 (1-15-5M) 
SHOP LABORATORIES 


REJECTED 


In. Machire —— St 
Return to Foundry Dept. 





micrometer from rough us- 
age, thereby avoiding fre- 
quent testing for inaccuracy ; 
(4) to increase production 
by eliminating the adjusting 
of the measuring gage; (5) 
to obviate possible mistakes 
due to setting or reading a 
micrometer inaccurately. 











Part FUSTOV? at 


Stock No. 106 Patt. No. /-24 
Order No. GS Lot No. 3 
Man no. /EF Station’ 402 s ) 


CAUSES FOR REJECTION: 
Fung Grooves Gre 


The finish 
quired is designated by one of 
the finish ; for in- 
stance, B2 calls for a “smooth 


grade of re- 
symbols; 


machine-ground” finish. That 





-| the new inspector may ac- 
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quire a degree of confidence, 
skill and judgment and at 





—_SCtsédntht@ same time becOMee famil- 
2-6-6 John Doe 
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iar with the instruction book, 








bate” INSPECTION ASST. 
he is required to inspect a 
FIG. 7. DEFECTIVE : 
WORK TAG few sample parts. 

Each part found defec- A few of the engine parts, 
tive, due either to mate- - : bd ‘ 
rial or workmanship, is ig, 6, have been purposely 
tagged with one like this ? ; . 
Replacement orders are machined to prevent their 
placed according to the . . “= : 
tabulated information giv- Coming to required dimen- 
en by these tags sions. Some such imperfect 


pieces for inspection are too large, others too small; some 
have parts out of round or threads cut left hand instead 
of right hand. General appearances in finish and polish 
are usually correct, in order that the student may have 
some idea of the requirements. It may be noticed that 
there were originally six pistons in the lot, but that one 


piston failed to pass the inspector on 
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finished parts to the storeroom. The routing assistant 
places orders in the storeroom as the assembly department 
requires. Curves are plotted, Fig. 9, section against sec- 
tion of imperfect parts, this device having proved a great 
factor in keeping down poor workmanship. 


ASSEMBLY AND FINAL INSPECTION 


The unit is the basis of assemblage in the assembly 
department. Each unit is inspected for tightening of 
nuts and bolts, form and ‘location of oil grooves and for 
assurance that no part has been omitted. The fully as- 
sembled engine is inspected for the missing parts, such as 
oil cups, priming valves, etc., and to insure that all parts 
are securely and properly held. 

The final assembled engine is next subject to a test or 
inspection under its own power in the testing department. 
Here, the heat of the bearings, the valve settings, ete., are 
accurately examined and adjusted if necessary. The 
working of the water pump and the circulation of the cool- 
ing water through the cylinders are carefully observed. 
After the bearings are sufficiently worn, the engine is 
coupled to the dynamometer, as shown in Fig. 8, a brake- 
horsepower test is made, and the curves are plotted under 
various conditions. Later, the engine is inspected for 
filling and painting and for shipping finish on polished 
surfaces. In shipping inspection it is necessary to see that 
polished parts are properly covered with nonrusting prep- 
arations, that the name plate is correctly stamped and 
securely attached, that the engine is suitably crated and 
that all the specified loose parts are securely packed. A 
few of the vital parts of the engine are periodically se- 
lected at random and taken to the physical-inspection 
department. Here they are placed in a 20,000-lb, testing 
machine and tested for tensile, compressive and bending 
strength. 

The reader no doubt realizes that the inspection of the 
standard product is only a small part of the general in- 
spection problems and that the necessity and methods of 
inspecting equipment, forms of belting, oils, machines, 
special tools, jigs and fixtures, safety devices, fire protec- 
tion, sanitary conditions, transportation facilities, ete., 
present problems worthy of the closest consideration. 

In conclusion, it may be well to state that the inspec- 
tion department should be entirely separate from the 


production department. The chief inspector should have 





operation No. 3. Had the failure to 
pass been due to an oversize dimension, 
the inspector would have indicated that 
fact on his “work-over report,” Fig. 
3. Assuming that the piston was be- 
yond redemption on account of the 
groove s being turned too deep, the in- 
spector tags 1t with a rejection card 
filled out as shown in Fig. 7. Parts 
spoiled by wrong workmanship are so 
tagged and placed in plain view of the 
shopmen. The psychological effect of 
the display is believed to decrease the 
The tags are collected, and 
them is 


spoilage. 
the information 
tabulated. Replacement 


recorded on 


orders are 














placed per information on thees cards. 
After inspecting the last operation of 
a part, the inspector directs correctly 


VIEW OF THE TESTING BLOCK 
Each engine is coupled to the Richards hydraulic dynamometer, which is bolted 
on one end of the test base 


FIG. 8 
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absolute and final say as to whether or not a part comes up 
to specifications, he alone being responsible for this matter 


to the general work manager. To be a good inspector, a 



















man must work with the production department, not 
"ae a Ben — 2 Big a 50 
zs 40 4 TwORKEL ON : a ee oe ~ 
5 mn 
= 30 
x G 
5 ba | M4 
10} © 
3 | : 
- 0} 0 » 
oti t tye d ddd i} 3 
2 Y | | ; | | | | : 
S soe + i oe oe 1509 i 
> A | | Ss 
ee 40 a 1400 Oo 
> 30} 300 5 
# 201 \PER CENT REJFr | 1200 2 
o | ~~ 4 rr £ 
~Y 0 — — 100 2 
& Liltit |} 'SECTION Q | | 9 
O1T345607S8E9IWNURBABUN B 
Weeks 
FIG. 9. SPOILED WORK REPORT 


plotted weekly for each section 
The rivalry created 
and increase the 
for upkeep of the 


Curves similar to these are 
or shift and posted in a conspicuous place 
between sections to keep down the spoilage 
production more than warrants the expense 


curves 
against it; he must be a good mechanic and must be 
decisive in character; he must be even-tempered, firm, 


gentleman. 
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Boring-Tool Holder 
By H. M. Darina 
The tool holder in the 
intended for tool makers’ 
inefficient forged tools for 
tions in the lathe. 


fair-minded and—a 


accompanying illustration is 
use. It 


light, accurate 


saves using clumsy, 


boring opera- 


The holder is made of tool steel, hardened and drawn 
to a spring temper. A ,);-in. hole passes clear through it 


lengthwise. At A is a yy-in. slot, 214 in. long. The 
tapered nose B is split by four y5-in. saw cuts. 

The tools are made of ¥,-in. drill rod. In use, one 
of these tools is inserted in the Py-in. hole, with the cut- 


The knurled 


distance. 


ting point projecting the proper 
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TOOL HOLDER FOR LIGHT BORING OPERATIONS 


nut C is screwed tightly on the tapered nose /}, thus se- 
curely clamping the tool at that point. The holder is 
then placed in the tool post of the lathe. The tool-post 
screw clamps tightly at about the point D. The slot 
permits considerable spring in the holder at this point, 
which causes the tool-post screw to secure the inserted 
tool very tightly. Thus, a boring tool is made as rigid as, 
and much more useful than, a forged tool. 
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Sammy’s Shop--Time Keeping 
and Cost Keeping 
By W. 


OSBORNE 


Sammy did not really own the shop, but it was th 
place that he had possession of in his working hours to 


make a living in. It was a little shop, and Sammy was 
the foreman. A number—yes, a number of men and 
boys—worked there, and Sammy was the responsible 
working head of the working force. Mr. Brown, who 


owned the shop, expected Sammy to know enough to have 


things done right and material used right; and all mat- 
ters of discipline were turned over to him. 

If an employee came in late and Mr. Brown saw him, 
it was put up to Sammy; if a customer did not like the 
way his job was done or the size of his bill, was put 
up to Sammy; and if a workman did not like the work 


he got or the amount of his pay, it was put up to Sammy ; 
know the 
who is 


and if—but space is scarce, and some of 
kinds of things that put up to a 
between the upper and the lower millstone, or the devil 
and the deep sea, or something like that, and they were 


you 


are fellow 


all put up to Sammy. 

You see, it was a little shop, and Sammy was the only 
one that there was to put these things up to, and so they 
up from the bottom and down from the top. 

though, Sammy was not much of a foreman; hi 
business. ‘To tell 


came 
Really, 
had not served time enough to learn the 
the plain truth about him, he had never served under 
instructions at It was a good thing for him that it 
was a small shop without much experience, either. 
Ir. Brown wanted to make money from the shop. 
took work from anyone that 
shellers or things like that, 
a little slip of paper each day, to show what he 
doing. The time book was filled in from these slips, and 
the customer was charged from them. Sammy took these 
slips and looked them over enough to see that they stated 
f the office work 


He 
came along and made corn- 
Each workman filled 

had been 


Too, 


facts. Then Mr. Brown did the rest o 
with them. 

Mr. Brown was a real captain of industry, for he 
spent all of his time with that shop. He could go out 
and hunt for work, and often hunt harder yet for the 


money that paid for it, attend to all of the office work 
and lend a hand in the 
some fellows used to think that he 
that made it embarrassing. 

These things made him competent to ask a lot of ques- 


shop when he was needed—and 


lent hand at times 


tions about the work and the time it took to do it and all 
that sort of thing. Sammy soon found that he had to 
know how long it took to do each of the jobs that were 
done more than once, and of course that applied to all 
of the parts of the cornshellers. Sammy had a lot of 
things that he carried in his head and lots more that h 
put into private notebooks. 

The shop grew—the corshellers were good ones—and 
Mr. Brown got so busy selling them and doing other 


things that he hired a bookkeeper. Then he began to ask 
the bookkeeper all sorts of questions about costs that the 
bookkeeper did not know anything but which it 
embarrassed him to have Mr. Brown ask for. 

At first it seemed very easy to get the cost on a corn- 
sheller. All one had to do was to charge up all of the 
material, labor and other things and add it up, and there 


about, 
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it was. Mr. Brown very readily called the bookkeeper’s 
attention to it. In fact he called the attention of 
several bookkeepers to it. It seemed strange, but somehow 
hookkeepers did not get up much enthusiasm along that 
line; or if they did, it did not stay with them. Some of 
them got figures that were too good in results to be true, 
and some got figures that were too bad in results to be 
true, and some got only figures, without getting results. 

Finally, one bookkeeper explained to Mr. Brown that 
cost getting required a cost keeper and not a bookkeeper. 


of 


Mr. Brown was willing to agree, from his experience, with 
the last part of it. He got a cost keeper. Mr. Brown at 
once understood that a bookkeeper and a cost clerk were 
entirely different. 

Sammy began to have troubles of a new kind. 


The salary account showed it to him. 
For a 
This 
information must come to him in a way that he deter- 
mines. It It must be in the form 
that he says. As steam is to a steam 
engine, so is proper information to a cost keeper; and the 
supply should be regular and constant, just like the 


cost keeper to operate, he must have information. 
must come to him. 


This is reasonable. 


supply of steam to the engine. 
information from the time slips. 


Sammy got his kind of 
He thought that the 
No, No! 


They were primitive, inadequate and some more things, 


cost keeper should be able to do the same. 


but they were ho good. 

Sammy found that the shop now had two bosses. The 
one that must be pleased was the one that required the 
new records, and Sammy found that the records kept by 
himself—the boss who had to get out the work—showed 
He at once contended 
that the difference should be charged to cost keeping. He 
was shown how ignorant he was of such 


not as well as they had been doing. 
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and it should be subject to his orders 


he should get it; 
and to his only. 

To carry out such a plan, the cost keeper put on a 
clerk who went around once an hour and made records. 
It was very hard to get a man who could do this. A man 
who was clerk enough to do it would be without 
experience and mix things up. A man who had 
experience would not be clerk enough. Many ways 
tried. Many men were tried. Many cost clerks 
tried. Many systems were tried. The perfect cost 
keepers and the perfect systems were the ones that had 
not yet been tried. All of them had good points, and all 
of them had bad points. 

Mr. Brown has aequired a nice library that tells of 
many systems and is now using a sort of mongrel system 
that is full of faults and does not please anybody, but is 
the best compromise that he has been able to work to fit 
the shop conditions that he is able to supply. Perhaps if 
he had nerve enough and money enough, he could make 
systems work much to his profit. 
any system that is as good as his 
own for helping him get out the work. 


58 


First Wheel Lathe in Brazil 


shop 
shop 
were 
were 


some of these other 
Sammy has not seen 


The illustration shows what is believed to be the 
first wheel-turning lathe that went to Brazil. It is of 


Niles-Bement-Pond make and was shipped in 1902 to the 
shops of the Mogyana Ry., at Campinas, in the State 
of Sao Paulo, Brazil. 

The superintendent, Charles Stevenson, has introduced 
individual motor drive on nearly all his large machines, 





things; but not being able, or will- 
ing, to understand, there was nothing 
for the cost keeper to do but declare 
war against him. Then Sammy 
thought he had to fight back. Mr. 
Brown was drawn into the matter and 
was forced to give some attention. 
Fewer cornshellers were now being 
built by the same number of men work- 
ing the same number of hours. Sammy 
said that it was caused by the records 
taking so much time and attention. 
The cost keeper said that the shop 
had slipshod before, 
that the men did not like system and 
were trying to queer his work. Sammy 
asked Mr. Brown to fill out the records 
and time himself. The cost keeper 
explained to Mr. Brown that, if the 
shop was run as a shop should be run, 


been running 














fewer records would be needed. Sam- 
my replied that he was not responsible 
for the way Mr. Brown got the orders. 
He would be very glad to have them come in bunches, 
but so far they never had. 

Mr. Brown could not understand why cost keeping needed 
to interfere in any way with getting out the work. Sammy 
and his force were to get out the work. That was what 
they were there for. The cost keeper had been put on 
to give certain information that was needed by the sales 
department and was entirely separate and apart from the 
doing of the work. If the cost keeper needed more help, 





THE FIRST WHEEL LATHE IN BRAZIL 


INSTALLED IN 1902 





the method of applying it in this case being clearly shown 
at the right. The motor bracket is fastened to the outer 
bearing support and has an incline on which the motor 
base is supported. This arrangement makes it easy to 
adjust the different distances between belt centers so as 
to take up any slack, by simply moving the motor up or 
down the incline. 

The motor is geared to the driving pinion shown, and 
two ranges of speed can be obtained. 
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Small Tools 


By W. Rockwoop Conovert 





SYNOPSIS- An outline of the economic consid- 
erations underlying the design, making and stock- 
ing of small tools in the mach ine shop. Importance 
of insisting that wornout or tools be 
returned before new ones are issued is emphasized. 
The recutting of files is referred to as a question- 
abie economy. It is pointed out that the standard- 
ization of tool heat-treatment is of vital im port- 
ance to the manufacturer. 


hroken 





To discuss the subject of tools from the standpoint of 
the tool specialist would require a volume devoted exclu- 
sively to it. The subject offers opportunity, however, to 
suggest certain economies that may be effected through 
proper care and methods in the distribution and hand- 
ling of tools, and to call attention to certain advantages, 
such as increased production and reduced labor costs, 
that may be gained through the installment of improved 
standard and special machine tools. To the manufacturer 
whose factory is not fully equipped with modern labor- 
saving tools or who has not already given the subject of 
equipment, care and use of tools exhaustive investiga- 
tion and consideration, it is hoped some suggestion may 
prove of value and aid in saving no small percentage of 
waste and loss during the year. 

In large manufacturing plants, and in those of lesser 
size as well, the central tool stockroom, under the super- 
vision of a competent person, provides for the limitation 
of orders to a point within the demands of the several 
departments. It also permits the purchase of standard 
tools in such quantities as will secure the lowest market 
prices and prevents the accumulation of excessive stocks 
of duplicate tools in the various shops. In general, the 
keeping of tools in individual departmental stockrooms, 
except such standard tools as may be in frequent or con- 
stant use or such as are specially designed or purchased 
for specific purposes within the department, is uneconom- 
ical and tends to waste. 

All orders from the department foremen for standard 
tools or special tools to be purchased from outside manu- 
facturers and dealers should pass through the hands of 
the central toolroom keeper for his scrutiny and approval. 
A considerable percentage of these can be filled from 
stock on hand. It will also be found in frequent instances 
that orders placed by a foreman for tools for a new job 
can be filled with tools previously purchased for a partly, 
if not entirely, similar purpose, which are lying idle in 
some other department or shop and which may be adapted 
to the special work. The central toolroom keeper is in 
a position to know from his records whether or not such 
tools are on hand and to make investigation with the 
greatest facility and least delay. 

All the tools of the individual shop department, except 
such as are in constant use, should be kept in the tool- 
room, arranged in systematic order so that they are easily 
accessible on requirement. It is bad practice to allow 





*Prepared for the author’s forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 
*+Factory economist, General Electric Co. 


the workman to leave his tools lying about the benches 
or on the shop floor about his machine, awaiting another 
job requiring their use, 

Special tools, such as special cutters, spec ial hobs, ete.. 
which have been ordered or made for occasional use in a 
given department, but which may be adapted to the work 
of another department, should be sent to the central tool 
room on completion of operations, in order that they 
may be available for use wherever needed and save un 
necessary duplication of orders either on the tool-making 
department or on the outside manufacturer. The same 
is tree in reference to gages that are used only occa 
sionally in a given department. Gages that are in con 
stant use in any department may be kept to advantage 
in the toolroom of that department, but the \ should be 
sent to the central toolroom regularly at the end of each 
week for calibration or inspection. This practice will 
frequently avoid serious errors in dimension, which are 
otherwise likely to occur. Large special gages may also 
be retained to better advantage in the toolroom of the 
department where they are used, if not adapted to the 
work of any other department. 

All standard-tool orders or applications presented to 
the tool stock-keeper by the workmen should be signed 
by the foreman and accompanied by the worn-out or brok- 
en tool that is to be replaced. This practice will prevent 
new tools being given out unnecessarily before the old 
have become sufficiently worn to require replacement. In 
the case of files there is always a tendency on the part 
of the workmen to obtain new ones before the old have 
hecome fully used or worn. If the worn file is taken to 
the foreman with the order to be approved, it gives the 
foreman opportunity for inspection and rejection of the 
order, if deemed necessary. 

All new tools furnished individual employees should 
be given out on the check system and a record made 
Kach new 

sullicient 


of such delivery by the toolroom keeper. 
employee engaged should be provided with a 
number of checks to obtain from the central toolroom a 
complete set of such tools as he requires for his work, 
On leaving the employ of the company his quit blank is 
checked with the record and bears the signature of the 
head tool-keeper, as evidence that the tools supplied him 


have been returned to the toolroom. 
New 


In the making of new tools there is a large field, prac- 


DESIGNING AND MAKING TooLs 


tically without limit, in which the designer or specialist 
may accomplish many important economies. The manu- 
facturer who is confident that his tool account is already 
reduced to the lowest limit possible to attain and that 
his equipment is all that could be desired will find in 
frequent instances that tools of a different style, shape 
or dimension from those he has been purchasing, or from 
those previously made and in present use, are possible 
of design, which will not only do better work, but 
permit increased speed and consequent increased produc- 
tive output. While these cases may not always be readily 
discovered by the average shop foreman, it is here that 
the man specially fitted and trained will, through long 
experience, effect many valuable substitutions. 
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The making of new tools should always be covered by 
a separate shop-order number or job number, against 
which all labor and material can be charged, in order 
that an accurate cost may be obtained. These data are 
valuable also in cases where it becomes necessary to make 
duplicate tools for the same purpose or similar tools for 
other purposes and are frequently the means of effecting 
a reduction in the amount of time required for the work. 

It is often advisable to have one or more tool makers 
located in each department for doing work that can be 
more advantageously attended to close at hand, and also 
where frequent trying of samples or repeated fitting is 
required in the making of special fixtures or tools. This 
is equally true in the case of repairs, which, more often 
than otherwise, call for immediate attention. Although 
tool designing and tool making are in the largest degree 
specialties, there are many simple tools and appliances 
for facilitating his work that can be made by the aver- 
age mechanic at a much lower cost than by the high- 
grade tool maker; and much valuable time may thereby 
be saved and long stoppages of machine tools be pre- 
vented. 


DRAFSTMEN AS Toot DEPARTMENT ASSISTANTS 


One or more draftsmen should always be located in 
the main, or larger, tool-making department as assistants 
to the tool foreman. The value of this suggestion is evi- 
dent. Frequently, the shop foremen requesting tools to 
be made are able to furnish a rough sketch only, with 
oral explanations as to what style of tool is wanted or 
the work it is desired to do. These rough sketches should 
always be reduced to working drawings before they are 
turned over to the tool maker. It will quite often be 
found during the process of making these drawings that 
important changes can be substituted that will not only 
reduce the cost of producing the tool itself, but that will 
render it of better and more practical service to the de- 
partment ordering it. 

The employment of a draftsman is also necessary for 
doing a large amount of sketching or drawing in con- 
nection with various tools which the foreman of the tool 
department may design for new work or to increase pro- 
duction or for changes and improvements that may be 
discovered possible in tools already in use in the shops, 
A correct working drawing or sketch placed in the hands 
of the tool maker saves a large amount of time, which 
is usually wasted in studying rough pencil sketches, and 
enables him to proceed promptly and intelligently with 
his work. 

It is well to divide the work of the tool department, 
assigning separate gangs of men to the various processes 
of machining—such as operations on lathes, shapers, sur- 
face grinders, boring mills and planers, millers and uni- 
versal grinders- and other groups to the processes of 
finishing and assembling. By following this practice the 
machine tools are kept more nearly constantly busy and 
the work of the department is conducted more economi- 
cally as a whole. 

Regular weekly or monthly reports, showing the amount 
expended in the various departments, both for tools made 
and for those purchased or drawn from stock, should be 
furnished the central tool-keeper, the superintendent and 
the foremen of the shops. These statements should be 
prepared in comparative form, so that any increase in 
one period over another will be readily discovered. Data 
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of this character in conjunction with reports on the di- 
rect labor output will be found valuable in revealing any 
excessive consumption of tools that the rate of production 
does not warrant. Consideration must be given to tools 
made to increase production or for closer precision or 
for special processes, which would tend to increase the 
consumption above the normal average. 

A report of the labor and material charges on special 
shop orders for new and special tools, replacements, re- 
pairs, etc., which have been issued on the request of the 
foreman, should be sent to the superintendent weekly, 
as the charges appear on the payroll and in the account- 
ing department. This system gives him an opportunity 
to follow up the cost of all such tools to see that they 
are built to the best advantage and that the expenditure 
does not exceed the original estimate which he has ap- 
proved. 

A most important feature in the economic control of 
tool stocks and tool consumption is that of keeping a 
card record in each department of all tools made or pur- 
chased for the department, except such tools as standard 
drills, taps, cutters, ete., which are kept in stock for 
frequent renewals on standard work. The for 
A proper record of each tool made or 


reasons 
this are evident. 
purchased enables the foreman to know, without loss of 
time or delay in searching, whether he has on hand the 
necessary tools to produce any specific piece of apparatus 
or to perform any individual set of operations. It will 
also prevent the making unnecessarily of duplicate tools, 
not only in his own department, but also in a contrib- 
uting department, when such contributing department is 
called upon to furnish him with some part or all of a 
given line of work. The card record should show the 
drawing number, part number, name of part and number 
of shelf or bin in the toolroom where each tool is kept and 
such other classifications as may be necessary to desig- 
nate it fully for accurate and rapid reference. Without 
such systematic keeping and recording of tools the manu- 
facturer is subject to constant loss of time and delay. 


Srocks or Dupiicate Currina Toons 


A sufficiently large stock of duplicate cutting tools of 
all the various shapes should be carried in the central 
toolroom to supply all departments promptly on_ re- 
quest and upon the return of the worn or broken tool. 

Blueprints illustrating the different styles or shapes of 
cutting tools in use in the factory, each individual type 
having its own separate number, should be placed in the 
foreman’s office of each machine department, where they 
will be accessible for ready reference. The workman can 
thus select the particular style of tool he requires and 
order or procure the same by messenger from the central 
toolroom by its identification number. This system is 
an excellent one. It avoids confusion of orders and pre- 
cludes the necessity of the workman’s leaving his machine 
and consuming valuable time in going, himself, to the 
toolroom to select the particular shape he desires. 

There is always a tendency to accumulation of lathe and 
planer cutting tools about the workmen’s machines and 
tool cabinets on the machine floor. Frequent investiga- 
tions should be made and all tools not in use returned 
to the central tool stock department or to the forge shop 
or grinding room for repointing and sharpening. The 
desirability of following this practice in shops where high- 
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speed steel tools are in use is emphasized by the relatively 
greater cost of these steels. 

The grinding of tools, particularly in large machine 
shops, is an important item of expense and deserves con- 
Whenever practicable, this work should be 
Under this plan the 


sideration. 
centralized as much as possible. 
number of grinding machines, and the number of grinders 
as well, may be limited more nearly to actual require- 
ments ; and the men will naturally become more rapid and 
proficient in their work. 

Most skilled workmen prefer to do the final grinding 
on their finishing tools specially for the work they are 
doing, in order to obtain a special angle or one best suited 
to the particular cut they wish to take. The prelim- 
inary work on these tools, however, up to the point of 
the final operation, should always be done in the tool 
grinding room by the regular force of grinders assigned 
to the work. 

There is also a large class of workmen capable of per- 
forming certain machine operations or of operating one 
or more machine tools, who are not practical or skilled 
tool grinders. Because of this fact they are often unable 
to take the full depth of cut possible without overheating 
the tool. Tools improperly ground not only give unsat- 
isfactory results, but require more frequent grinding, 
which tends to increase the expense of the department. 
They are also a frequent cause of increased labor costs. 
The grinding of roughing-out tools, milling and profiling 
cutters, counterbores and similar jobs can be most eco 
nomically done in the tool grinding room, and the leaving 
of machines for this purpose by the workmen should not 
be permitted except under some special and unusual con 
dition or requirement. All cutting tools for each of the 
various classes of lathe, planer and boring-mill opera 
tions should be kept ground in the same shape, so far 
as the preliminary portion of the work is concerned. 
They should not be ground in irregular or special shapes 
to suit the peculiar judgment and ideas of the individual 
workman. 

The central grinding room should be connected with 
the central tool stockroom and should be located within 
as convenient distance as possible of all the departments 
of the plant. 


IMPORTANCE OF ProreR HARDENING AND STANDARDIZA- 
TION OF HEAT-TREATMENT 

The operation of hardening tools should receive careful 
attention. Tools that have been too highly tempered are 
liable to breakage, and this should always be kept in 
mind when new tools are made or partly worn tools are 
reshaped or repointed. Different qualities of metals re- 
quire varying degrees of hardness in the cutting tool, as 
in high-carbon tool steels as compared with the softer 
grades of steel. In like manner tools cutting yellow 
metals and tools operating on cast iron would, in general, 
require different heat-treatment. 

The standardization of different 
different types of tools is therefore of vital importance to 
the manufacturer. So far as knowledge 
it does not appear probable that a standard practice can 


heat-treatments for 


present goes, 
be set up which could be advocated as capable of general 
or universal application, because of the variation in phy- 
sical conditions. 

The carbon properties of the steel of which the tool 
is made, the tensile strength and hardness of the metal 
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to be cut, the conditions of operation must all enter into 


the character of the heat-treatment. Certain grades of 
high-speed steel can be preheated with good results at 
a temperature of 1,500 deg. C. (2,370 deg. F.) and drawn 
150 deg. C. 


(840 deg. F), while other steels would require treatment 


back after quenching at a temperature of 


varying in degree, according to quality and conditions 


Some of the ordinary grades of carbon tool steel com 
monly used for lathe centers, chisels, ete.. may be pr 
heated at 775 deg. C. (1,125 dee. F), and drawn back 
after quenching at 550 deg. F. These temperatures, 


however, cannot be set down as universal guides in pra 


Lice. 


DEGREES VARIATION IN 
TEMPERATURES 


Tue INFLUENCE oF A Few 
QUENCHING AND ANNEALING 


The exact point at which different heat-treatments can 
be carried out with the assurance of obtaining satisfactory 
results is difficult of determination and requires the most 
critical analysis and observation. A few degrees of varia 
tion in the quenching and annealing temperatures in 
fluence the results to a vast extent, as represented in the 
great physical differences that are observed. 

Certain physical changes develop in the material itself 
at various stages of the which render it vitally 


pro CSS, 


l 


important that these points of change be recognized and 


recorded. If we conduct the treatment to a point either 
above or below the critical point, modifications in tensil 
strength and hardness are certain to be produced. Ex 
perience demonstrates that the size of the material must 
also exert an influence on the results obtained. 

It appears evident therefore that, in general, it is nec- 
essary for the individual manufacturer to establish such 


standards as will most satisfactorily and_ scientifically 
meet the conditions and requirements of his own shop. 
Also, in purchasing high-speed steels for making tool 
it is obviously essential that effort be made to obtain 


steel of uniform quality, as far as possible. 


Recurring FiLes A QUESTIONABLE EcoNomMy—IMPROPER 


Too. Serrina A Cause or BReaKAGE 


Recutting of files, which is a more or less common prac 


The 


where the manufacturer 


tice, Is open to question as a matter of economy, 
cost of freightage (usually large 
is located at a distance from the file makers), added to 
the price of recutting, precludes any very considerable 
files. Files that 


workman as unfit for further 


saving over the purchase price of new 
have been discarded Dy the 
use can be cleaned by dipping in acid or by sand blasting, 
this ’ 
It must be borne in mind, however, that the best quality 
of the file has been utilized during the first stage of 1 
for 


and practice is followed by some manufacturers. 


service, and it is therefore of relatively less value 


efficient duty. 
The improper setting of tools is often a frequent cause 


of breakage, and the operator, in addition to seeing that 


his tool is properly set, should make sure that the tool 
holder is in good condition, hh order to avoid breakage 
from this source. The incompetent or careless work 
man is a constant cause of unnecessary expenditure ; and 


the foreman, when selecting his machine hands, should 


give special attention to the matter of proper care and 
setting of tools and should make these two of the chiel 


requisites for entering service in his department. 
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Tact in the Machine Shop 


By Ropert J. SPENCE 


rule, we 


As a 
Very many 


Very little tact is used in the shop. 
are a blunt, outspoken lot among ourselves. 
unpleasantnesses, ill feelings and budding enmities might 
as easily he avoided in the shop as elsewhere by the 
display of tact. But some way or other, in our factory 
life we use a different set of rules in this respect than 
we do in our outside social life. Many a good man has 
been lost to a shop through lack of discernment on the 
part of the foreman, when a little skill in the choice of 
words would have conveyed the proper reprimand with- 
out arousing the workman’s ire. 

If a man has spoiled his first piece of work in six 
months, his future interest in the company is not im- 
proved by the foreman’s raucous voice yelling at him 
“You, Bill, can’t you read 
(holding 


from the center of the room: 
a scale? If you can’t do any better than this,” 
up the piece for all to see) “go get a job tarring roofs.” 


Instead, a simple statement from the foreman, letting 
Bill know that he had found a spoiled piece, would have 


been sufficient. 


One time a few cents were taken from my pay en- 
velope for two small spoiled bushings. If I live to be 
one hundred years of age, I believe the untactful de- 


duction will still rankle. If the job I was on had not 


been a stepping stone in my plans for the future, I 


should have left on the spot. As it interest 


in the company thereafter was purely a selfish one. 


Was, my 


IDIOSYNCRASIES OF WORKMEN 


Nearly every workman has his idiosyncrasies, and the 
foreman who has the rare commonsense to overlook them, 
to an extent, without compromising himself or the com- 
pany, will have a roomful of men codperating with him. 
I remember one young toolmaker who pasted a few camp- 
ing pictures on the inside of the cover of his tool chest. 
Whenever the chest was open, the pictures could be seen ; 
but the young fellow never lost time looking at them. 
One day the foreman tore the pictures off. After a few 
heated words, in which they both lost their tempers, the 
young man packed up his tools and quit. A few years 
later this same young man was given a position in a 
neighboring city, where he needed a few good tool makers 
immediately. Naturally, he sought men whom he knew, 
with the result that he acquired the services, under con- 
tract, of the majority of his old shopmates; and the 
poorer tool makers, who remained with his old firm, had 
to be paid higher wages to be retained. 

Tact is the peculiar skill of appreciating and accom- 
plishing whatever is required by circumstance, in the 
shop or out of it. 

Every man looks forward to a raise in pay. If he 
does not, he is not the man you want. This common 
trait in human nature offers a big target for the exercise 
of tact. A tactful voluntary raise of even ten cents a 
day, at intervals, is a judicious thing and goes very far 
toward promoting the best of good feelings. 

Tact will get more out of men than driving or threat- 
ening in machine-shop work, or in fact in any work 
requiring the same high degree of intelligence. The day 
of the driver has gone. The value of tact has become so 
well recognized that employers give it an equal considera- 
tion with talent in choosing their shop foremen. Tact 
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does profound wisdom or great talent. 
Neither is it a studied attainment. It is simply the 
exercise of sense to fit the occasion. 

The brightest incident of original tact that I ever 
witnessed occurred in a small model-room adjvining a 
This model-room was 


not require 


horse 


toolroom in a fair-sized factory. 
the acme of cleanliness. The four men took pride in the 
appearance of the bench, the machines and ihe floor. The 
floor was always well scrubbed by the men themselves; 
but every time the owner of the factory came into the 
room he spat on the floor, not only once, but often. Being 
an eccentric man with sudden flashes of temper, the 
workmen hesitated about roiling him with regard to his 
Possibly it meant the loss of a job: 
maybe it did not. At any rate, the gamble was a little 
They were afraid to ask him to refrain 


disgusting practice. 


too uncertain. 
from spitting on the floor. 

One day he entered the room and, according to sched- 
ule, expectorated as usual. The toolroom errand boy 
happened to be near. Then occurred the bit of tact to 
which I refer. Quickly taking a piece of chalk from his 
pocket, the errand boy stooped and with a deft motion 
drew a significant circle on the floor around the offending 
spit. The owner of the factory looked at the hoy, looked 
at the circle, looked back at the boy, but said nothing. 
He never spat on the floor again. 


& 


A Time-Saving Simple Brake 
for the Lathe 
By Hl. dD. 


lloLcomsB 


In studying and analyzing the individual operations 
performed in one of the largest industrial plants in this 
country it developed that over 10 per cent. of the lathe 
operator's time was lost, or wasted, on account of the 

eth of time he waited for his lathe to stop after shut- 
ting off the power. This lost time was not so noticeable 
in the lathes that were driven by individual motors, but 


leng 


the majority of machines were driven from the main 

















FOR LATHE 


SIMPLE BRAKE 


shaft by helt and the ordinary tight and loose pulley and 
belt shifter. At first it was thought necessary to equip 
each machine with a power brake, but one of the workmen 
solved the problem in the inexpensive manner shown in 
the illustration, which has been found a time-saver under 
practical conditions. 

An old piece of leather belt is fastened to the back gear 
shaft: when it is desired to stop the machine, the piece 
that hangs over the front part of the lathe is given a 
slight pull. 
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Boring a Steel Casting 


One of the awkward jobs that come to a machine shop 
doing general work is machining the inside surface of 
a cylindrical casting. 

The accompanying illustration shows the machining 
of the inner surface of a cast-steel dredge-spud covering. 














A STEEL 


BORING CASTING 

This casting was machined 30 in. in inside diameter and 
14 ft. in length over all. It was fastened to the blocking 
of the mill by means of chains, in the manner clearly 
indicated in the picture. 

The long boring bar and the tool head were part of 
the standard shop equipment, and no special apparatus 
of any sort was employed. J. WALTER SWAREN. 
Hayward, Calif. 


9° 
om 


Two Thread-Cutting Wrinkles 


Here are a couple of thread-cutting stunts that I have 
tried out with success as well as with a great saving of 
In 
cutting a thread, instead of setting thread calipers to the 
bottom of the thread of the size plug and calipering for 
each succeeding cut, then trying on the nut a few times, 
all that needs to be done is this: Grind a thread tool 
to gage, swing the compound around to 30 deg. for V or 
U.S.S. threads, set the tool up to the work, and set the 
dial at Now multiply the depth of thread to be 
cut bv the secant of 30 dee., or 1.155, which will give the 
required distance to feed in with the compound. 

Example—Cut 5 threads per inch. Depth 0.130 
U.S.S.; 0.130 & 1.155 0.150, the amount to feed the 
compound. 

For Acme Standard or 29-deg. threads swing the com- 
The depth of thread times the secant of 


time—no cut-and-try method, no calipers required. 


zeTo. 


pound 14% deg. 


29 deg., or 1.033 equals the distance to feed in the 
compound, 
Example—Cut 5 Acme Standard threads. Depth 


0.110; 0.110 * 1.033 0.114, the amount to feed in 


the compound. 


Letters from Practical Men 
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In threading nuts the same rule will apply, except 
that the tool is to be fed out. 

Another stunt I have tried: 
triple thread and counting the teeth in the change gears 


I saw a man cutting a 


to make the divisions. As he was feeding the tool in 


with the crossfeed screw, I suggested that he swing his 
compound around to 90 deg., set the dial at zero, cut 
his first thread, then advance the tool, using the com 
pound one-third of the lead, which would be one-third 
of 0.111 Next, cut the second thread, then 
advance the tool, again using the compound one-third of 
0.111, and the last thread. There is 
fussing with QO. F. PULLER. 

Beloit, Wis. 

| With both of these. methods dependence is placed on 
the These are 


seldom accurate. 


0.533, or 


cut no 


ete. 


0.533, or 


rears, 


the compound-rest screws. 
Editor. | 


oft 


accuracy 


Accurate Spacing of Rack Teeth 


Anyone who has cut racks on a miller, using the grad 
uated dials to get the tooth spacing (circular pitch), will 


agree at once that to get 0.5927-in. pitch on a long rack 











TEETH 


ACCURATE SPACING OF RACK 
or to get 0.2618 in. each time for 115 times is a difficult 
thing to do. 

If, then, it is a hard job for a careful machinist, and you 
have to change men on the job every few hours, it is a 
safe bet that you would not get much perfect work. 

Recently at Wentworth Institute we had about three 
dozen 12-pitch racks to cut 3014 in. long. After several 
different methods had been tried with very poor results, 
the following scheme was suggested by M. W. Hartmann: 

A dividing head was placed on one end of the miller 
table, as shown, and geared up to the lead screw of the 
In our case used a ratio of 3 turns of the 
screw to 1 of the spindle in the head (84 teeth on the 


spindle and 28 teeth on the gear), but the computation 


miller. we 
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is much simplified by using a 4 to 1 ratio, as is shown 
later. 
Given a dividing-head ratio 


10 to 1 and a lead screw 


with 14-in. lead, then 
l > l A 
. <= ti 
401° 4° 160 
advance of table to one turn of the crank. 
0.2618 &* 160 41.888 
= = = 13.96266 


} » ”» 
180 od oad 


0.2618 


To find the proper 
the easiest 


turns of the crank for each spacing. 
fraction equivalent to the decimal 0.96266, 
method is to look up.a table of decimal equivalents of gear 
In such a table I found 0.9623 Now 133} 
turns of the cranks times ;3,5 equals 0.26179 in. 
However, the lead screw itself averages 0.0005 in. long 
for each 6 in. of length, as found on final inspection at 
This would give an error of 0.0025 in. too 
By choosing a decimal 


5 
5 3° 


ratios. 


the factory. 
long in 30 in. length of rack. 


slightly smaller than 0.9626—say, 0.9615—the pitch 
would be 0.261778 in., er 0.000022 in. short for each 
tooth. In cutting 115 teeth the total error would be 


115 « 0.000022 = 0.00253 in. 
short, which would compensate for the 0.0025-in. error of 
Since there is no 26 circle, we can use 
12-pitch ; 13.9608, or 133%, 
115 teeth; 


the machine screw. 
the 51 
turns; error, 
0.0015 in. 
This point of correcting for the error of the machine 
itself is put in, not because it is necessary to take such 


circle, as follows: 


0.004 in. short in net error, 


precautions in any ordinary work, but because it is just 
as easy to choose a decimal a few thousandths of a 
crank turn small in each case when one knows his lead 
screw is slightly long in pitch. It is almost always as 
easy and far more interesting to do a job exactly right 
than to slight even the little points. The racks we cut 
by the method outlined herewith were so nearly perfect 
that, after straightening, two could be meshed together, 
the teeth fitting in the entire length. 
- : l 
Using a 4 to 1 gearing ratio, we have 10 xX i xX 1? Ol 
0.025 in. to one turn of the crank. 
For a 10-pitch rack, circular pitch 0.31416, 
—— = 12.5664 = 122% turns; 
0.025 ai "es ” 
error, 0.001 in. short in 96 teeth. 
For an 8-pitch rack, 


0.3927 eae - 
Ls 15.708 = 153) turns; 
O.OR9d ‘ 


error, 0.0022 in. short in 76 teeth; net error, 0.0003 in. 
For a 14-pitch rack, 8.9756 turns (8}%); error, 0.001 
in. short in 134 teeth. 
For a 12-pitch 10.472 (10}$) 
0.0041 in. short in 115 teeth; net error, 0.0015 in. 
Having obtained the turns of the crank for accurately 
spacing 8-, 10-, 12- and 14-pitch, we can get the proper 
turns for 4-, 6-, 16-, 20- or 24-pitch, without even the 
slight trouble of the foregoing calculations, as follows: 
For 6-pitch, 208} turns of the crank; error, 0.004 in. 
short in 58 teeth; net error, 0.0015 in. 
For 24-pitch 5% turns of the crank; 
short in 230 teeth; net error, 0.0005 in. 


turns of the crank; 


error 0.003 in. 
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For 16-pitch, 7.8511 turns; 742 
in 152 teeth; net error, 0.001 in. 

At first thought this method of spacing may seem 

Actually, it was practical and also easily 
Leich J. Ropgers. 


error: 0.003 in. short 


complicated. 
carried out. 
Boston, Mass. 
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Guarding Users of Internal 
Grinding Wheels 


The two illustrations show different positions of a type 
of guard we have recently put in use to cover the spindles 
of our internal grinding machines. Fig. 1 shows the 
guard down over the wheel as the operator places the test 
plug in the bushing. This is where we have been con- 
tinually having trouble with our workmen grinding their 
fingers. The view illustrates clearly how this may be 
prevented. 

On the extreme right-hand end of the sheet-metal 
guard there is a small pocket, or receptacle, in which the 
operator places the plug gage as soon as it is removed 
The weight of this plug raises the 


from the bushing. 





ied 1 FIG.1 
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GUARDING INTERNAL 


guard above the wheel as shown in Fig. 2, giving free 
access for the grinding operation. When the gage is 
removed the guard drops over the wheel. 

Since this guard has been put in use grinding accidents 
on these machines have been entirely eliminated. This 
suggestion may be of benefit to others who may have had 
rimilar trouble. CHARLES E. Carson. 
Allegan, Mich. 


FS 


Drawing a Motorcycle Handle- 
Bar Sleeve 


In the illustration, Fig. 1, are shown the successive 
drawing operations required for making a handle-bar 
sleeve, as manufactured and used by a motorcycle con- 
cern. 

A combination blanking and drawing tool is used for 
the first operation, to be put in a blank-holder press. The 
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blank holder punches the blank and holds it while the 
drawing punch is coming down to accomplish the draw- 
ing part. The drawing punch, in Fig. 2, is shown in a 
position where it just begins to work. The second and 
third operations are performed with ordinary single-acting 
reducing dies and tools, shown in Figs. 3 and 4. Tools 
PBS"... 
2056" ---->4 - —. 
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FIG. 6 —_ 
DRAWING A MOTORCYCLE HANDLE 


for the fourth operation are shown in Fig. 5. The man- 
ner of working is made clear in the illustrations. 

Tools for the fifth operation, which consists chiefly of 
sizing up and flanging after the fourth operation, are 
shown in Fig. 6. After the fifth operation the drawn 
cup is annealed in a furnace. Then the flange has to be 
trimmed and the bottom of the cup punched out. Both 
operations are done with a combination trimming and 
piercing punch and die, shown in Fig. 7. The job is 
thus completed and ready for the stockroom. 


Milwaukee, Wis. P. Ba.pus. 
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Spot-Welding a Coldsaw 


in diameter, 
It was 
broken as shown and mended by electric welding in both 


The illustration shows a blade 19 in. 


made of “Semhi” steel and used for coldsawing, 


saw 


sides a piece of soft steel 5gx¥ in., as at A, B, C. 
It was spotted at A and B first and allowed to cool, 
which closed the crack; then it was spotted at C and at 

















SPOT CRACKED COLDSAW 


WELDING A 


several places along the line of fracture. The excess of 
metal was removed. The 
time. S. A. 


Mass. 


saw has been in constant service 


for some EATON. 


\\ orceester, 


Savings That Mean Profits 


been said that saving in small things has been 


It has 


the making of some of our most successful men, and 


the little things in 
facturing plants is the cause of small profits, if not 


Tike neglect of some of our manu- 


actual loss. 
In the pattern shop one of the little things that run 
the average foreman or owner 


into dollars faster than 


of plant realizes is the making of round core prints for 
locating the core in the mold. 

It is customary in many shops for the patternmaker, 
when he has a hole to core out in a pattern, to make a 
pair of core prints for the job. This means the sawing 
of a piece of wood large enough to turn the required 
both ends of the 


diameter and lengths, the centering of 


block, hunting up and sharpening turning tools, setting 
up the lathe for the work and then making. 
The two prints, the size of the dowel for locating 


the print on the pattern and the taper of the top, or 
core, print are made big or little, according to the in 
dividual’s idea, 

Several years ago I decided to emulate more modern 
methods of making core prints and standardize the sizes 
to cover the length, the taper of core prints, the size and 
length of the dowel and to make them in quantities, SO 
as to have them on hand when needed. 

I found that the having a 
size were many: There was a great saving by making 
the core prints in quantities, and having standard sizes 


advantages of standard 
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always on hand enabled me to get a hurry-up pattern 
into the foundry for the day’s cast; if a core print was 
lost in the pattern storage or foundry, it could be quickly 
replaced from stock or by taking a print of the same 
diameter from another pattern already in the foundry, 
thereby saving sending the pattern and core box to the 
pattern shop to have another print made, with the con- 
sequent delay and cost. 

As a further saving for this work I had a set of taper 
reamers made to fit the taper of the core print for mak- 
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ing the taper hole in special boxes. The stock was first 
planed in thickness to the length of the prints and then 
planed parallel in width. Two pieces were clamped in 
the wood jig, shown, with the taper wedge driving it 
firmly in place. The small the hole was 
bored exactly on the joint between the two pieces, After 
boring, the taper reamer was put in the boring machine 
and the holes reamed to fit the prints. By this method 
| got a standard taper end for the core box and greatly 
JouN J. Eyre. 


diameter of 


reduced costs. 
Boston, Mass. 


Laying Out a Jig for a Gage 

In the construction of the taper plug gage shown it was 
necessary to have a jig for drilling the Yg-in. hole in the 
sleeve and also three 14-in. holes in the gage itself. [i 
was essential that the holes be drilled as nearly as pos- 
sible through the center of both the and the 
gage body. While there is '/,, in. allowed for error in the 
location of the hole in the sleeve and the slot in the body, 
lack of truth of the body after hardening may cause 
the slot to become more or less out of center in the gage 
Therefore, it was important to drill the holes 


sleeve 


body. 
as nearly through the center as possible. 

There were 26 of these gages to be built, so the simple 
jig shown was made for the job. . The first interesting 
feature in the making of’ the jig was the squaring of the 
block, which was done in a small engine lathe, as no other 
machine was available at the moment. By swinging 
the piece in the lathe, strapped to an angle plate, which 
in turn was strapped to the faceplate, the six sides were 
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faced off, flat and square, in a reasonably short time. 
The points for boring were laid out accurately with 
a surface gage, as follows: Line A was laid off at one 
setting, and line B was next marked off. Then two short 
pieces of 0.125-in. drill rod were placed under the sur- 
face gage, and the line C was marked off. The drill rod 
was removed from under the surface gage, the pieces 
were placed under the jig block and the line D marked 
off. The various points were prick-punched and bored 
in the ordinary fashion. It was necessary to have the 
hole on the line B a trifle smaller than 4 in. in order 











GAGE 


LAYING OUT A JIG FOR A SPECIAL 


that there might be a wall between the holes. The large 
hole was bored to fit the sleeve, and a bushing was made 
to fit over the gage body and also fit the jig. 

| have greatly improved my surface-gage needle, as 
shown. With such a point a tool maker may feel sur- 
faces and mark lines in the same manner as when using 
a height gage, and by using parallel pieces, as described, 
a fair degree of accuracy may be obtained. 

Newark, N. J. Gustave A. REMACLE. 


*° 


Who Cam Make This Nail? 


The illustration shows a special nail that has been 
submitted by us to about 75 manufacturers in the United 
States, all of whom have stated that they cannot supply 
it made to the measurements given. 





Shank to be roughened or barbed-x 
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6 
THE NAIL TO BE MADE 

We at first thought that it could be made by an upset 
die operation, but are beginning to believe that it cannot 
be turned out in this way. We should like to know who 
can manufacture this article in ton lots and how it can 
be made commercially. F. P. RoNNAN. 

Halifax, N.S. 

& 

Oxyacetylene Cutting Played an Important Part in the 
dismantling and removal of fourteen large boilers at the plant 
of the Union Electric Light and Power Co., St. Louis, Mo. 
Each boiler was 11 ft. in diameter by 21 ft. long. The oxy- 
acetylene blowpipe permitted the cutting up of the boilers 
into small sections, such as could be easily removed without 
the necessity of tearing down a part of the building. 
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Discussion of Previous Question 
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Cutting Downward in the Lathe 


On page 432 there are a sketch and a description of 
a parting tool to be used on a lathe running backward. 
I notice that the cutting edge of the tool has not the 
proper shape. The correct shape is as in the accompany- 
ing illustration. 

I have secured exceptionally good results from such a 
tool when properly made; but considerable care should 





TOOL 


GOOSENECK LATHE 


be exercised in using it, since the chuck is apt to become 

loose when the material is not supported by a dead-center, 

as the pull is in the opposite direction to a right-hand 

thread on the spindle. J. H. Mapeerr. 
New York City. 
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Best Way To Do Certain Things 


John E. Sweet struck the “keynote” when he sent in 
his little article on page 936, Vol. 43, telling how to 
secure a machine part on the end of a shaft. His 
method of describing the thing he had in mind impresses 
me more forcibly than the thing itself. He gives a 
vivid word picture enabling one to see clearly and to 
understand without a sketch just what he himself sees. 

It is just as important a matter to tell correctly how 
to do a thing as it is to do the thing in the right way. 
If all information that goes to the workman could be 
made as clearly understandable as Mr. Sweet’s article, 
it is probably safe to say that about 90 per cent. of 
the blunders made would be eliminated. Most of the 
disagreement and misunderstanding between office and 
shop, engineering departments and factory, bosses and 
nen would disappear if as much attention were given 
to the “telling” as to doing things. 

It is a well-known fact that what is good practice 
under some circumstances is very poor under others. 
Where a taper hole is secured on a taper spindle nose, 
with a threaded end on which a washer and nut or a 
threaded collar is screwed, as in the Brown & Sharpe 
cutter grinder, a good method was adopted and one which 
in that case gives splendid results. 

Under entirely different usage and conditions a simi- 
lar spindle nose on ancther make of machine is not 
good design, because the length of the taper in proportion 
to the diameter is not enough to insure a chuck or 
faceplate always running true after being used a few 
times. Then, too, in the case of the Brown & Sharpe 
grinder the taper hole in the grinding-wheel hub can 
be cleaned and placed true on the spindle, while the 
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other lathe chuck will retain chips that persist in getting 
in the taper hole and causing trouble every time the chuck 
is screwed on the spindle. 

I am speaking from my own experience and mention 
these two cases more to emphasize the fact that care 
and judgment should be used by those who adopt the 
good points of one machine to use on another. 

I am of the opinion that much can be done to simplify 
technical information, so that a clear understanding can 
more easily be gained by those without the advantage of 
good schooling or manual training. 

A great deal of shop information and many calculations 
can be “brought to their lowest terms’—made easily 
understandable. When this is done and a move made 
to standardize the right way of manufacturing machine 
parts, the workman’s burden will be lessened and the 
Hosses will do less worrying GrorGE G. LITTLE. 

Rochester, Minn. 
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Manufacturing Rifle Cartridges 


Mr. Dinger’s criticism, on page 475, of my article on 
the manufacture of rifle cartridges has come to my notice. 
In reply I should like to quote from the original manu- 
script as it was sent to the American Machinist. 

“The indenting operation forms or indents a 
depression in the center of the head for a seat for the 
primer, and pierces a small hole through the head for 
the percussion to travel to the explosive with which the 
cartridge is loaded. This indented impression is of a 
great variety of sizes, depth and shape dependent upon 
the size and style of primer used. 

“For different charges different primers are used; that 
is, percussion material used in the primer differs with 
the different powders used, such as black powder, semi- 
smokeless, etc. The many brands of powders on the 
market differ so in their characteristics, such as amount 
used, density, rapidity of combustion, chamber pressure, 
etc., and all this tends to vary the size and shape of 
the indented impression,” ete. 

If Mr. Dinger will notice the primer cap of a cartridge 
loaded with the common black powder, he will see at once 
that it is different from one of the same caliber that is 
loaded with dense smokeless powder. If he opens that 
primer, he will find that a different material is used 
and the primer constructed differently with the different 
The piercings are all a very simple opera- 


smal] 


powder used. 
tion, either alone or in conjunction with other operations, 

If Mr. Dinger will send a letter to me addressed in 
care of the American Machinist, I will tell him where he 
can see in operation any or all of these machines that | 
have described in my articles. 

J. S. Glew’s suggestion on the same page is a very 
timely one, and I should say a valuable one. I have been 
in the habit of annealing old dies and reboring them for 
the next larger size of redrawing tools, thus saving a 
good deal, but I think this idea is possibly better. 
~ Pittsfield, Mass. G. R. Smirn 
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Side Shield for Emery Wheels 


I notice another article, on page 344, about and against 
the use of the side of a common tool-grinding emery 
wheel. I have been working in, or in charge of, machine 
shops for the past 20 years and have seen a good many 
the use of the side of a wheel, but I 
able to figure out why. I have never 
once seen any reason, good or bad, given for not using the 
side, simply the arbitrary statement that it is dead wrong. 
Will someone tell me why? 

Personally, I use the side of the wheel fully as much 
as the face, simply because it gives better results or is 
handier for a great deal of grinding. In grinding a 
V-point tool it is always easier to grind one side on the 
face and the other on the side. A small blanking die 
or punch that is not very dull can be ground on the side 
of a wheel just as well as, and faster than, on a surface 
grinder. 

In my own shop I had no surface grinder for a num- 
ber of years, and got along very nicely, grinding all my 
dies on the side of a wheel. I was never in a shop where 
all the men did not use the side of a wheel constantly— 
why not? 

Of course, the side may be all grooved up, but so may 
the face. That is the normal condition in some shops. 
One can be kept in good condition just as easily as the 
other. The grinding-stand makers seem to expect the 
side to be used, for most of them furnish an L-support 
to be used either for the face or the side. 

There is certainly nothing in the composition of the 
wheel to prevent side grinding. 

Plymouth, Mich. W. B. 


Machinist Instruction in the 
Public Schools System 


articles against 
have never been 


(FREENLEAF. 


The discussion concerning prevocational and trade 
schools great interest to the man who is unable 
to visit these schools. The interchange of views by 
instructors also affords a comparison of methods as well 
as gives an opportunity to the shopman to express his 
ideas in regard to their utility. 

Several letters indicate that some foremen are preju- 
diced against the school graduate. My contact with the 


is of 


students has been pleasant. Those working with me 
display a thoroughness, an intelligent interest and a 
desire’ to make good that are greatly to their credit. 


After they lost the desire to explain how work would 
be done in the school and became accustomed to -the 
swing of machine-shop methods with the somewhat 
ancient tools in use, they went along O.K. 

One correspondent states that each boy is supplied with 
certain among them a monkey wrench. This 
implement is quite essential the kit of the repairman 
or farmer, but in a trade school it is quite out of 
In these days of good machine wrenches at such 
reasonable cost every machine should be furnished with 
a complete set within easy This equipment will 
be educational as well as economical. 

Two young men whose foundation for the trade was 
laid in one of the large corporation trade schools told 
me that the only wrench they had for the Almond chuck 
of the sensitive drill was a blunt chisel and hammer. 
Such conditions are directly the fault of the instructors. 


tools, 


place. 


reach. 
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One difficulty is in securing for the students commercial 
work that can be disposed of upon favorable terms. I 
would suggest circularizing manufacturers to provide 
bolster plates for holding dies and other 
manufacturing establishments. 

Mass. I. K. MacKenzie. 


steel screws, 
articles used 
South Acton, 
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A Flat-Sided Brass Lap 


I am afraid that the brass lap described by Mr. Me- 
Intyre on page 414 is likely to be misleading to the 
majority. It seems like a very easy way to make a lap. 
Probably grinding the sides on a rough wheel instead 
of milling would be quicker. I do not doubt that the 
lap would do as good a job if it were ground, but I do 
doubt its turning out accurate work either way. No 
doubt, Mr. MeIntyre knows that a lap made of that 
shape would not make a round hole, but would all the 
readers looking for information in your paper know this 
fact ? 

It is generally recognized among those who have done 
much lapping that, to get a round hole, the lap must be 
as round and straight as possible. It does not seem to 
me as if the tool referred to could be straight after peen- 
ing, and it is not round to begin with. Therefore, I 
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do not see how even a satisfactory job could be done 
in a ring gage. I have found that for lapping holes 
requiring as ae accuracy as possible, from 14-in. diam- 
eter up, a lead lap on a taper arbor, as in Fig. 1, is the 
most accurate, as it can be rapped on the arbor and ex- 
panded to hold the size. For holes smaller than 4 in. I 
use a diamond lap. 

I have made satisfactory small laps as in Fig. 2. If 
laps are slit from the end, they will always bell-mouth, 
as the spreading all comes on the end. I have always 
made ring gages with a lip, Fig. 3, which is ground off 
after lapping to the correct dimensions. They then 
close in slightly, according to size, and are lapped again 
This method leaves very 


to the proper measurements. 
The lap should be 


little bell mouth, apparently none. 

at least 21% times as long as the work. In cylindrical 

work this ratio should be reversed; that is, the work 

should be 21% times the lap. J. C. STuart. 
Hartford, Conn. 
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Armored Motor Truck 


The International Motor Co., New York City, in co- 
operation with the Carnegie Steel Co., has developed 
the armored car shown in the illustrations. The design 
is the result of considerable experiment, and full de- 
tailed drawings have prepared of the various 
elements. 

In Fig. 1 are shown the internal construction of the 
frame and also the streamline body. A view of the 
truck with the plates raised to show the accessibility to 
the power plant and accessories is given in Fig. 2. A 
short description of the unit parts and their approximate 
weights should be interesting. 

The truck is of standard Mack 2-ton worm-drive pat- 
tern, with the steering and controls arranged to allow the 
driver to sit very low, thus permitting the guns to be 
fired over his head. The weight of the chassis is 5,000 
lb. The electric equipment comprises a Bosch electric 
starting and lighting system with inclosed drive for gen- 
erator and to flywheel. The ignition system is a Bosch 


been 
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are first riveted together, then the four units are joined 
by bolts into one complete structure. 

The two rear units can easily be dismounted without 
disturbing the floor. This provision is convenient, as it 
furnishes a plain platform body for transportation pur- 
poses, The platform consists of metal 
with a wooden floor and steel wheel boxes and weighs 200 


cross-mem bers 


lb. The weight of the framework is 600 Ib. 
The towing arrangement is attached to the main 


chassis, which takes the strain directly through a spring 


to the main chassis frame. An eye suitable for chain 


or rope extends beyond the armor. 
AND Motor PROTECTION 


PostTI0ON OF PoRTHOLES 


The portholes are suitably placed for the operation of 
the car and for taking outside observation without harm- 
One on 


the 


ful exposure. They are arranged as follows: 
each side of the driver’s cab, two on each side of 
body and one in the door at the rear, making a total of 


seven. The porthole doors, of armored steel, are made 























FIG. 1. PLAN VIEW OF TRUCK 


magneto with dry batteries and a vibrator coil fitted for 


starting. 

A 10-in. Gray & Davis searchlight is supplied and 
so arranged that it can be shut into the driver’s cab, 
away from damage. The lamp is operated by a sep- 


Two small head- 
They are 


arate switch for signaling purposes. 
lights are fitted in the front of the car. 
arranged so as to concentrate the light low, eliminating 
any reflection on the sides of the car. 

Two rear side and tail lights are placed on the extreme 
lower corners, and there is a dash light to enable the 
driver to read the gages. The engine is fitted with a 
special Newcomb carburetor. 


DESCRIPTION OF THE ARMOR PLATE 


The armor plate is of special steel, heat-treated, and 
is proof against regulation army-rifle fire at 50 yd. It 
was manufactured by the Carnegie Steel Co. and cannot 
be machined or drilled without annealing. The armor 
plate weighs 2,400 lb. and is supported by a light iron 
framework built up in four units—one covering the 
motor, another forming the driver’s cab and two rear 
units for the guns, ammunition and men. The parts 


ENGINE 


FIG. 2. VIEW OF TRUCK, SHOWING 


to slide and have anti-rattling latches. The truck is 
entered through the rear door. 
The driver is protected by a 
The front door opens with adjustable racks, so that a 
larger or smaller vision can be obtained. Over the head 
of the driver and extending the full width of the cab 
It can be opened or closed at 


is not under fire. 


complete armored cab, 


is an adjustable trapdoor. 
will, in order to cool the car when it 
Each of the four wheels is protected with armored plate 
attached to the felloe. 

The motor is shielded by an armored hood that can 
be divided into a top, sides and protection behind the 
wheels for stopping bullets intended for the crank case. 
The top of the hood consists of hinged armor plate, 
which can be raised so as to reach the radiator. An anti- 
rattling device is fitted to hold the plate down. 

The hood has sloping sides in two pieces, hinged on 
the top edge. They can be raised to allow ready access 
to either side of the motor. The doors can be folded 
back on top of the hood; and when they are closed the 
top can be lifted without disturbing the sides. The lower 
protection behind the wheels is of such shape as to give 
wheel clearance in turning. 
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An unusually large radiator is provided to cool the 
engine. There is a special device, weighing 120 lb., for 
radiator protection, so that air can be introduced with- 
out permitting bullets to be deflected into the radiator 
itself. 

The gasoline supply consists of a special tank fitted 
behind armor plating and mounted below the floor. The 
gasoline is supplied to the carburetor by a Stewart 
vacuum system. The weight of the tank, piping and 
fittings is 50 |b. 

The storage battery is mounted behind armor plating 
and becomes part of the electric starting and lighting 
system, but not part of the ignition system. Therefore, 
if the battery should be depleted, ignition would not be 
interfered with. The weight of the battery and mount- 
ing is 67 |b. 

As the armor is all on a slope, to turn bullets, it is 
very difficult to make a perfect butt joint with the 
armor plate. To overcome any defects in this direction, 
butt straps are put on all exposed plates, thus preventing 
a bullet from breaking off the edges of a plate. The 
weight of the butt straps is 250 Ib. 

The bolts and nuts, which weigh 60 lb., are of special 
steel, the nuts being heat-treated and hardened so that 
the bolts will not be shot away, thus injuring the con- 
struction. 

In order to provide for special rifles or rapid-fire guns, 
detachable barbettes are supplied. They are supported 
on bronze brackets, which in turn rest on adjustable 
tripods on the floor. There are two of these fapid-fire 
gun mounts. The total weight of the armored car is 
9,052 Ib. 

This description covers the first of the units of the 
armored train that has been given to the New York 
State National Guard for the protection of New York. 

The makers of the car, owing to their experience in 
designing and supplying a large number of motor vehi- 
cles to the Allies, were picked to manufacture this truck. 
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Assembly Record Form Used 
in Manufacturing Lathes 


“<a By H. B. McCray 


The problem of parts inspection is generally worke: 
out to a fairly satisfactory degree in most small and 
medium-sized shops, but the manufacture of machine 


tools adds a further complication—inspection during 
assembly. The successive operations are interdependent 


to such an extent that poor workmanship or misalignment 
in any one seriously impairs the accuracy of the completed 
machine. If no readily accessible record is kept of these 
operations, it is next to impossible to locate the careless 
or ignorant workmen, especially where two crews are at 
work on the same lot of machines. 

Such a condition is always a source of a great deal of 
trouble; in our case, with a considerable number of inex- 
assumed grave proportions. Various 
schemes were tried and finally resulted in the adoption of 
the form shown herewith. It is printed on a medium- 
weight card and is held by spring clips in a light-weight 
sheet-iron back or container, similar to those used in cash- 
register accounting systems. This form is attached to 
the machine when the legs, pan and bed are set up and 


perienced men, it 


—* 
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stays with it until the machine passes final inspection and 
goes into the car. 

When a workman has completed an operation, he calis 
an inspector, who must pass on it and sign up for it 
before the next operation is begun. The workman then 
signs his name and number and is given a credit slip by 
the timekeeper, if the work is on a piecework basis. If 
an operation is unfinished when the crews are changed, 
the inspector decides that part is completed and notes this 
on his card, but does not O.K. it until the work is done. 


ASSEMBLY RECORD 
Machine No......... RS ee eee 
Bed 
we. RF SO SPE rE Cree eee a ithe a } er 
2 Sides bed scraped by.......... ae  m.. 
3 Lower bearing scraped by.. ee i ae 
Ff ee en oa - as 
8 Yo Uae SS Pee 
i CC Gl cane ccceescseess rer ok 
& @ E  -§ Serre ee he «<6 6 | a 
D&G" ££. 8 Aare ar > re 
ee SS eer err eee O. K.. 
Saddle 
oe ee, ee Ne TO. . ca nweccdeseas ae 1 ae 
ES EO eee we cigs 3 -e- 
12 Front side scraped by........... | ie O. K. 
Be BA BE EE, DW ca sc cccwadavasvces | eee 9 err 
BO Bee Te Bs cece cesewnse No ss 
ee en ee eae UL aS 
 # fg >” rer | % er 
fe ee eer NS aa tan O. K.. 
ee ES GOD. a one ce nesecacasvens oo B.. 
19 Feed gear and trigger fitted by...... | eR O. K.. 
Slide 
ree cd acaninty ee 
GY ee Aer Re oO. K.. 
 &  £ ¢ . ere Se O. K.. 
ov cab eeencaeene a 
FS 7 GO Raa No 0. K 
25 Lock bolt and gib scraped by........ ae oO. K 
 & 2 See rer eT OO de O. K. 
27 Turret bearing scraped by........... > 
28 Ind. stop pinion and rack fitted by.... No...... > 
Turret 
KE OS aearr re rere cata ta AS 
rr 2 Te. os inet eee ene ne wd oad err me... 
me MORE CO TENOR BG. 2 cc ccccsccceccces | i a 
oe eee: GOGO GT. vccwvseccscscseces Serr Se 
er ee Pe, SD Wn oc cscacceseecess See Sess ae«< 
De Ee GOOD GOED BENGE OF. cc ccccsccceses ean s ad oo a. 
Cutoff Slide 
eee Sa ae 
errr rr =e ins vehs-< 
Me os w neues ene hk dae hehe aor 4 oe 
ceca cetecneeeneesneee ae ss diss ) ae 
Finishing 
39 Spindle nose ground by.............:. a Oo. K.. 
ff . fg » eee oe O. K.. 
i ee Os ain ong alee ee 6 abs Riek S08 ae a 
og 9" SiR rrr eee oo. a... 
Ce Be Me BOE Bs oo cs ccncccdancvcn | ae | eer 
et Se G8) td caccgpannceenseeasees es 6 aus O. K. 
45 Tumbler, ratchet ‘pawl, trip, lock bolt, 
star, W. feed RY i hates aa aes eae ae Sa 4) ae 
 & .. ee & SAT rrr re a 0. K 
oe ee Oo. oc én acas wbseseees See Sa 
ee RSET TTULC ETC ee eer * ae 
eR er er ere ee eee | ie >) ae 
RE MARES ISR PSE rigs Cher ces Perea ae * eee 
51 Accepted Blank Manufacturing Co. 
POP. cc cccscccvescees Inspector 
If the work is “day rate,” there is usually no discussion ; 
if “piece rate,” the number of unfinished operations is 


surprisingly small. 

The adoption of this plan not only ended our troubles 
in final inspection, but effected a marked improvement 
in the quality of work. 

3% 


Tool Builders’ 


In view of the exceptional activity in the machine- 
tool building industry the Executive Committee of the 
National Machine Tool Builders’ Association has decided 
to forego the regular spring convention. 

In its place an informal conference of members will 
be held at the Hotel Astor, Apr. 29. This date has been 
selected as the most convenient, as it immediately follows 
the convention of the National Metal Trades Association, 
for which many members will no doubt be in New York. 


Conference 
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L 
Metric System in Export Trade 


An editorial in these columns in last 
pointed out what appears to be a carefully prepared at- 
tempt to commit the United States to the metric system 
for export trade. Manufacturing and commercial inter- 
ests became aroused, and several cablegrams of protest 
were sent to Secretary of the Treasury McAdoo. The 
one from the National Association of Manufacturers, 
signed by George Pope, president, reads as follows: 

Hon. William G. 





week’s issue 


McAdoo, care of the American Embassy, 
Buenos Aires, Argentina: Many manufacturers, including 
some using metric system in their export trade, protest 
against any change of present status of United States laws as 
between systems now in use here. 


These actions indicate the attitude of responsible manu- 
facturing and commercial interests of the country toward 
any attempt to change the present status of our weights 
and measures. 

= 


Take Double Warning! 


Too late for insertion in last week’s 
iearned of the introduction in Congress of a bill for the 
compulsory use of the metric system. Read Section 4. 
The Congressional Record has the following: 

“Mr. Dillon introduced in the House of Representatives 
on December 6, 1915, the following bill, which was re- 
ferred to the Committee on Coinage, Weights and Meas- 
ures and ordered to be printed: 


“A BILL 


our issue, we 


“to establish the metric system as the standard for weights 
and measures for other purposes. 

“Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress as- 
sembled, That the weights and measures of the metric 
svstem shall be the sole standard of weight and measures 
in the United States on and after July first, nineteen 
hundred and twenty: Provided, That in the meantime 
such metric system shall be permissive. 

“Sec. 2. That all equivalents between the units of the 
metric system and the system now in common use through- 
out the United States shal! be calculated from the funda- 
mental relation, one meter being equivalent to 39.37 
inches and one kilogram being equivalent to 2.204622 
avoirdupois pounds. 

“Sec. 3. That the Director of the Bureau of Standards, 
with the approval of the Secretary of Commerce, shall 
prescribe rules and regulations for carrying out the provi- 
sions of this Act, and shall prepare and promulgate tables 
based upon the fundamental relation established in section 
two showing the equivalents of the weights and measures 
of the metric system to those of the system in customary 
use in the United States. 

“Sec. 4. That any person, corporation, company, society, 
or association who shall use, or offer and attempt to use, 
in any industrial or commercial transaction in the sale or 
purchase of any commodity any other weights and meas- 
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ures than those of the metric system on and after Jul) 
first, nineteen hundred and twenty-four, shall be guilty 
of a misdemeanor, and upon conviction thereof in an 
court of competent jurisdiction shall be punished by a 
fine of not more than $500 or by imprisonment for not 
more than three months, or by both such fine and im- 
prisonment.” 

One does not need the gift of second sight to recognize 
the connection between this bill and the plan for commit- 
ting the Government to the adoption of the system through 
the action of the Joint High Commission on Uniform 
Law now in session at Buenos Aires. Full particulars 
of this scheme were given in our editorial of last week. 

The following is our interpretation of this connection, 
which we submit to the judgment of our readers: 

1. The pro-metric party had this bill introduced ear! 
in order to give time to work on the Committee on 
Coinage, Weights and Measures through hearings or, 
more probably, by lobbying with individual members. 

2. It expects to secure action at Buenos Aires com 
mitting this Government to the adoption of the metric 
system. 

3. It expects to have the committee convinced of its 
wisdom and to have the bill reported to the House of Rep- 
resentatives at the opportune moment. 

!. This opportune moment will arrive when Secretary 
McAdoo returns from the meeting of the Joint High 
Commission with resolutions committing the participating 
governments to the metric system. 

5. It then expects to rush the bill through Congress 
with a hurrah and as an act of good faith with the South 
American republics. 

According to an article in Munsey’s Magazine for 
April, Doctor Stratton has already secured the favorable 
impression of the committee. 

Read Section 4! 


S 


Conduct of Salesmen in 
South America 


No discussion of the possibilities and methods of South 
American business would be complete without comment 
upon the proper conduct for who visit the 
countries of that great continent and perhaps even a 
few words of friendly advice to them. As _ regards 
personal habits: Live clean, be abstemious; get on the 
water wagon and stay there. More northern 
have failed in South America because of dissipation than 
from any other one reason. 

The necessity of knowing the languages used in busi- 
ness intercourse has already been emphasized. No sales- 
man should expect to make a circuit of South America 
unless he can speak both Portuguese and Spanish. 

The old saying, “When in Rome do as the Romans do,” 
applies with peculiar force to the attitude and methods 
employed in reaching South American customers. The 
men whom the northern salesman will call upon are well 


salesmen 


salesmen 
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read, educated, cultivated, and gracious ix. nanner. ‘They 
very properly expect to be treated as they treat others. 
Thus the northerner, when he approaches them, must be 
equally polite, courteous and affable. At the same time 
he must ring true; he must be genuine. if he has this 
attitude and feeling toward his customers and is possessed 
of all the necessary technical qualifications, selling goods 
in South America should be easy. It is perhaps not 
going beyond the bounds of truth to say that the South 
American business man dislikes to say “No.” He would 
rather buy of you than not, if you approach him in a 
proper manner; and even when he does refuse your offer, 
he will in most courteous fashion ask your forgiveness 
for not being able to give you an order. 

The general attitude of the South American business 
man toward his North American visitor is one of appre- 
ciation and admiration for North American energy and 
practicability. This prepossession at once paves the way 
for cordial relations, if the approach and business inter- 
view are properly handled on the part of the caller. There 
are some things that must be absolutely avoided. A patron- 
izing attitude is at once resented. The rough and ready 
methods of the north must be completely dropped. When 
an office is entered, the caller must remove his hat at 
once. When he greets his customer, it must be in a 
formal way. Never slap a South American business man 
on the back; do not lean back in your chair in his office; 
do not call him by his first name; do not aim your cigar 
at the ceiling—or better still, do not have a cigar in 
evidence when you enter. All these things, which are a 
part of the North American game of bluff, are exceedingly 
distasteful. So much are they despised and so greatly is 
familiarity resented that the American word “bluff” has 
been adopted bodily into South American Spanish as 
describing these disagreeable traits of conduct. 

Hospitality, as invitations to dinner or the theater, 
If they are 
refused, the invitation should never be pressed. This 
comment applies to the native South American and not 
to the executives of foreign birth, as men from the United 
States, England and Germany. The latter expect to be 
entertained in about the same way as in this country. 


must be sparingly and judiciously offered. 


The personal appearance of the salesman counts more 
in South America than it At all times he 
must be neatly and tastefully dressed. A walking stick 
is a common detail of his business equipment; and if 


does here, 


his personal wishes are not offended, a flower in the 
Not only do these 
has reached his 


buttonhole may perhaps have its effect. 
small things aid the 
prospect, but they are of direct service in passing those 


when salesman 
minor barriers with which every business man is sur- 
rounded. 

It is always necessary to ask for an appointment in 
business dealings in South America, and these engage- 
fixed for the hours of 7 a.m., 11 a.m., 
There is no uniformity either as 
The personal wishes of 


ments are usually 
2 pm. and 5 
regards industries or localities. 
each man who is to be approached must be consulted and 
his convenience met. This is one of the reasons why 
business goes as slowly as it does in those countries. The 
hustle of the north must be completely laid aside, and 
the salesman must adapt himself to the traveling, living 
and business conditions that he finds. He cannot change 
them, and his own attitude must be one of patient 
tolerance with the delays that are inevitable. 


p.m. 
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As regards his technical equipment, it must be of the 
best. The northern salesman who purposes to make a 
South American trip must have a thorough knowledge of 
his line down to the most minute details. Many unfor- 
tunate occurrences in the past have been due to salesmen’s 
mistakes in making quotations, figuring exchanges, trans- 
posing dollars to South American currency and changing 
English units of weight and measure to the metric 
equivalents. Much of this work has to be done on the 
spot and, of course, with celerity and certainty. 

A journey to South America down the west coast and 
up the east, or in a reverse direction, should take about 
nine months from New York to New York. It is better, 
as a rule, for the salesman to confine himself to the coast 
towns, for the customers whom he will meet there consider 
the interior as their legitimate market. They are apt 
to be unfriendly and hostile, if they know that a salesman 
purposes to travel to inland cities. The expenses of such 
a trip will run about $100 per week, which will include 
a reasonable amount of entertainment for foreign em- 
ployees of the South American houses. The climate is, 
of course, trying, and care must be taken to guard against 
its effect. Gastric troubles are common, and it is wise 
for the northern salesmen to eat freely of fresh vegetables 
and of the native fruits, after judicious trial has proved 
that they agree with him personally, and to drink nothing 
but bottled water. 

Finally, in all dealings with South American business 
men never under any circumstances knock a competitor 
or his product. 

& 


Attempt To Hill Time Study 


Another attempt is being made in Congress to pro- 
hibit time study, motion study, the setting of tasks 
and the paying of bonus to any employee in the Govern- 
ment service. This is a continuation of the attack made 
last year, which resulted in adding riders to the army 
and navy appropriation bills prohibiting the use of any 
of the money there appropriated for these purposes. Bil! 
H. R. 8665, introduced by Mr. Tavenner, reads as follows: 


That it shall be unlawful for any officer, manager, superin- 


tendent, foreman or other person having charge of the work 
of any employee of the United States Government to make 
or cause to be made with a stop watch or other time- 
measuring device a time study of any job of any such 
employee between the starting and completion thereof or of 
the movements of any such employee while engaged upon 
such work. No premiums or bonus or cash reward shall be 


paid to any employee in addition to his regular wages, except 
for suggestions resulting in improvement or economy in the 
operation of any Government plant. 

That any violations of the provisions of this act 
be deemed a misdemeanor and shall be punished by a 
of not more than $500 or by imprisonment of not more 
six months, at the tion of the court. 


The other bill, presented by Mr. Van Dyke, applies 
to employees in the postal service and is similar in word- 
ing to the first. 

It is needless to enumerate -the pernicious effects that 
would follow the passage of these bills. Readers of the 
American Machinist appreciate these results without any 
dletailed explanation. Once such bills become law for 
Government plants, kindred efforts will be made to en- 
force similar prohibitions in the shops of private manu- 
facturers who are working on Government contracts. This 
is the danger behind the present attack. 

Communicate at once with your Congressional repre- 
sentatives, stating your opposition to these bills. 


shall 
fine 
than 


discr 
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Turret Tool Holders 

The type of tool holders illustrated were designed to 
provide the advantages of several ordinary tool holders 
and a turret. 

The form shown to the left is especially designed for 
inside work, such as drilling, boring, reaming, ete. It 
is readily attached directly to the compound rest simi- 
larly to a regular tool post. An indexing plunger is 








i tel 











TURRET TOOL HOLDERS 


actuated automatically with the loosening and tightening 


of the clamping handle. This form is provided with 
five holes, unless otherwise specified, 
is three cornered, having 


The ( utott tool 


The one shown to the right 
two square bits and a cutoff tool. may 
be removed, if desired, and another square bit inserted. 


These turret tool holders accommodate ordinary tool- 


holder bits and represent a recent line developed by the 


McCrosky Reamer Co., Meadville, Penn, 


Lubricant-Circulating Pumps 


The illustrations represent a line of seared cir ulating 
F. Roper & Co., Mil- 
ford, Mass., for pumping oil, lubricants or water to the 


pumps recently developed by C. 


cutting tools on machines, for cooling engines and for 


other similar purposes. 
The type shown in Fig. 1 is designed to be used on 


machines where the cutting tools operate in one direc- 

















FIG. 1.5 GEARED LUBRICANT-CIRCULATING PUMP 


Shop Equipment News 


tion only. It is simple, consisting of two accurately cut 
steel gears running in an accurately machined casing. 
A relief valve forms an integral part of the mechanism, 
by which it is possible to shut off the delivery of oil 
without stopping the pump. This relief valve is instantly) 
adjustable by means of a knurled thumb-screw on the 
While the construction is such 


outside of the pump. 

















FIG. 2. REVERSING LUBRICANT PUMP 
that the oil is held in the pump when it is not in opera 


manner of 


] 


tion, thus making priming unnecessary, the 


attaching the suction and delivery pipes to the top an 


d opin ne system 


bottom of the pump avoids a complicate 


») i 


The pump shown in Fig is of an automatically re 


type especially adapted for use on machines in 
] ; 


tools hoth 


versing 


directions. bh 


which the eutting operate in 


general, the design and construction are similar to thos 
of Fig. 1. 

Both stvles are 
delivering from 24% 


made in five sizes, with capacity for 


to 46 qt. per min. 


Compact Electric Hoist 


The latest form of electric hoist made by the Franklin 


Moore Co.. Winsted, Conn.. is shown In the 


Deep substituted lO! Cast 


llustration, 


In the design, steel has 


on all parts subjected to tensile stresses, and all sup 
fluous metal has been eliminated in order to const t a 
light-weight compact hoist. 

In the new line of hoists represented by the illustr: 
tion each size is built up and planned for an individua 


All-steel cut gears are used, and the 
vears operate in a bath 


moto! 

shafts are babbitt 
of oil, and the 
Owing to its mechanical features this hoist, when equipped 
control 


size of 
bushed The 
drum is supported by roller bearings 
for direct current, is said to offer al snieeth Sper | 
especially adapted for foundry practice in the handling of 
molds. 

The 
brake and a mechanical 
It also has an upper automatic stop that cuts 


hoist is equipped with Two brakes a solencid 


brake of the multiple-disk fri 


tion type. 


off the power instantly when the lower reaches its 


} } 
hook 


upper limit of travel. 
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To provide accessibility in case of repairs, the con- 
struction has been made such as to permit the removal 
the mechanical end without 
taking the hoist down. 


of either the motor end or 
disturbing the other parts or 

















COMPACT ELECTRIC HOIST 
Capacity, 500 Ilb.; lifting speed, 45 ft. per min. 


The hoist is built either in the hook type or in com- 
bination with plain, geared or motor-driven trolleys, floor 
or cab control. This type of hoist is made in a variety 
of sizes ranging in capacity from 500 to 10,000 Ib. 
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Special-Purpose Lathes for 
Machining Projectiles 


Three special-purpose lathes for machining shrapnel 
and high-explosive shells are being manufactured by H. 
C. Dodge, 176 Old Colony Ave., Boston, Mass. The 
largest of these is a turret lathe for performing turning, 
boring and waving operations on 3 to 6-in. diameter 
shells of both shrapnel and high-explosive types. A 
smaller turret lathe is made for the principal operations 
on 3-in, and smaller shells, while the third machine is a 
special speed lathe for filing and polishing 3-in. shrapnel. 

The 6-in. machine, known as the “Dodge Special,” is 
shown in Fig. 1, which illustrates the turret set-up for 
the boring operations. The spindle is of unusual size, 
as will be noticed from the specifications under Fig. 1; 
and an even better idea of its proportions may be had 
from Fig. 2, which shows the spindle suspended above 
the main bearing housing. 

This machine is of the constant-speed drive type, two 
speeds being obtained by gears mounted upon a Johnson 
friction clutch within the headstock, operated by the lever 
seen near the top of the headstock. An additional pulley 
on the countershaft provides for two more speeds, but 
they are not ordinarily required in the machining opera- 
tions on the shell. The headstock bearings are 
of compressed babbitt. The feed box is of the tumbler- 
gear type and contains three feed changes. The feed 
shaft is driven from a pulley on the rear end of the spin- 
dle, and a weighted idler pulley is furnished to give 
proper belt tension and to act as a preventive of gear 
breakage in cases of overloading. One of the interesting 
features of this lathe is the carriage-stop mechanism, at 

A in Fig. 1. The adjustable stops are so ar- 


6-in. 















ranged as to disengage the feed clutch at a 
predetermined distance from the fixed stop, 
so that, after the power feed is off, the tool 
that is cutting may be advanced by hand to 
secure a smooth finish. 

The apron gearing may be seen in Fig. 3. 
The worm gear is of bronze, running in oil, 

















FIG. 1. DODGE SPECIAL-PURPOSE LATHE 


FOR MACHINING OPERATIONS ON 6-IN. SHELLS 


Length of bed, 8 ft. 6 in.; width of bed, 27 in.; length of carriage on V, 40 in.; extreme travel of carriage, 30 in.; front 


bearing, 9% in. diameter by 8 in. long; rear bearing, 7% 


in. diameter by 7 


in. long; swing ovet ways, 24 in.; swing over 


turret, 6 in.; diameter of turret, 24 in.; floor space, 10 ft. by 4 in.; drive pulley, 20x5% in.; weight, 8,¢00 Ib. 
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and the spur train is of steel. A fiber friction disk locks me | 
the feed. The turret locking pin, which of the wedge —f 
type, is released by the hand lever at A. _.). 
The carriage has a V-guide in front and a flat guide 
at the rear, as shown in the end elevation, Fig. 4. The i t —-——_. —— 
tooling on this machine has been worked out so as to _H | rr | ;, 
balance cuts by opposing front and back tools, as far as Eee ie 
is possible. Consequently, neglecting the cam action that b F 
arises from eccentric shell forgings, there is slight ten- ss ai ¥/ aa me 
— | IZ 














FIG. 3. APRON GEARS AND TURRET RELEASE OF 
DODGE LATHE 

















FIG. 2. MAIN SPINDLE OF “DODGE” SPECIAL-PURPOSE 


SHELL LATHE 
dency for the cuts to lift the carriage. Notwithstanding 
this fact, however, heavy flat gibs have been provided at 
front and back. 

The turret tooling varies for the type and size of shell 
being finished. In the case of the 6-in. high-explosive 
four different set-ups take care of the entire machining, 
except the nose threading and the band turning. Three 
























of these toolings are illustrated in Fig. 5, the fourth, - 
not shown, finishing the contour of the bessemer steel 
fuse plug after it is inserted in the shell. oe ‘he 
7 > . ° - TE t=) SS mi 
For the first operation the shell is chucked by the nose 
end. The sequence of suboperations may be seen by in- FIG. 4. END ELEVATION OF 6-IN. SHELL LATHE 
CenterA) and NY 1- Turn Nose-end Straight (W) 


Turn Base{B); 
Turn Corner{C) 
Rough Face{D) 


J 


5-Fecess{D 


Bore (J); 
afer and 7 Tounterbore for 
Rough Step NosefL) pr 1 
_t. 





+4 









2-Sweep rie \b4S 
Recess{E) \ » 4-Finish TornfG) 
» f Turn} 
LS ee 


| 
| 
| 





f Je-uncorevt 


Operation 3 


3-Rough Turn{F) 
Rough Pocket{M) and 
Finish Form NoseXN) 


Operation 1 Operation 2 


FIG. 5. TOOLING OF DODGE LATHE FOR MACHINING 6-IN. HIGH-EXPLOSIVE SHELLS 








AMERICAN MACHINIST Vol. 44, No. 14 


614 











FIG. 7. HEADSTOCK OF “BLOOD” LATHE 
WITH COVER REMOVED 


in. diameter by 6 in. long; 
4% in.; maximum carriage 


SPECIAL-PURPOSE “BLOOD” LATHE FOR 3-IN. AND 
SMALLER SHELLS 

Swing over turret face, 4 in.; swing over shears, 20 in.; size of front spindle bearing, 5% 

size of rear spindle bearing, 5% in. diameter by 5 in. long; maximum hole through spindle, 3 

travel, 12 in.; weight, 2,800 lb.; driving pulley, 20x4% in. 


FIG. 6 
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FIG. 3 OUTLINE DRAWING SHOWING ASSEMBLED ELEVATION AND END VIEW OF SPECIAL-PURPOSE “BLOOD” 
SHRAPNEL AND HIGH-EXPLOSIVE SHELLS 


TURRET LATHE FOR 3-IN. AND SMALLER 

















FIGS. 9 AND 10. SPECIAL SPEED LATHE FOR FILING AND POLISHING 3-IN. SHELLS 
10 in.; weight, 250 Ilb.; driving pulley, 6x3% in Base plate may be 
accommodate 14 in. when required 


extended so that 


Swing, 10 in.: length between centers, 
the length between centers will 
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spection of Fig. 5, the tools for each one being indicated 
by reference letters. The second chucking is on the base 
end, this operation finishing the shell bore and profiling 
the nose. An ingenious set-up permits a four-station 
turret to serve five stations, the first and fifth subopera- 
tions taking place on the same turret face. On the first 
position, second operation, the tools 7 rough-turn the 
nose end, as shown by the full lines on the shell, simply 
taking a parallel cut over the stock that was left for 
chucking from the first operation. After the fourth sub- 
operation the shell nose has the shape shown by the dotted 
lines and hence is not touched by the tools H on the 
fifth suboperation. At J is a recessing tool, mounted on 
an eccentric spindle. This enters the shell the proper 
distance to cut the recess back of the thread seat, thus 
completing the cycle on the same turret face on which 
it was begun. 

The third chucking holds the shell for undercutting, 
wave cutting and base finishing. The waving tool S is 
oscillated by a roller on a faceplate cam on the spindle. 
The facing tool 7 merely takes a slight scraping cut in 
the recess. This machine is driven either by overhead 
or floor countershafts. The cutting coolant is distributed 
by an independently driven geared pump, the reservoir 
being in the base of the headstock, which is fitted with 
a chip strainer. 


SPECIAL Purpose Turret AND POLISHING AND 
Fitinec LATHES 


The 3-in. special-purpose turret lathe, which is shown 
in action in Fig. 6, was designed by Charles W. H. Blood, 
of the S. A. Woods Machine Co., and is known as the 
“Blood” lathe. The here illustrated is tooled 
up for boring 3-in. Russian shrapnel shells, but the same 
lathe with different tooling is used for body turning, 
base finishing, band-groove machining, nose finishing, 
tapping, ete. Several hundred of these lathes have been 
in use for the past year in plants turning out Russian 
shells, and production records obtained on them were pub- 
lished in the series of articles beginning on page 89. 

These machines are preferably driven by floor counter- 
shafts, through belts having spring-actuated idler pulleys, 
which are used for starting and stopping, by tightening 
or loosening the driving belt. There are two 
obtained through sliding gears in the headstock. The 
7, which is a view 


machine 


speeds, 


spindle gears may be observed in Fig. 
of the headstock with the gear cover removed. 

In Fig. 8 are end elevations of the Blood 
lathe, showing these same gears at A and B, the sliding 
pinions at C and JD, the belt-tension adjustment at £, 
the gear-shift lever at F and the starting 
lever at G. In both of these turret lathes the turret face 
is set extremely low, bringing the tool centers close to 


side and 


and 


stopping 


the ways, thus insuring rigidity. 

The special polishing and filing lathe may be seen in 
Figs. 9 and 10. The shell is held driven throug! 
friction by the cup chuck A, which centers its base end, 
the shell being pressed into this chuck by the ball-bearing 
this machine 


and 


spring-actuated tailstock B. The drive on 
is also preferable from a floor countershaft, the lever C 
varying the belt 


starting and stopping the machine by 
tension. Owing to the high speed at which a machine of 
this kind is operated, a hand brake PD is provided for 
the purpose of quickly bring the spindle to a stop with 
considerable saving in time. 
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Cleveland Twist Drill Co.’s 
Plant Uninjured 


In our department devoted to “New and Enlarged 
Shops,” on American Mar. 2, 
we incorrectly stated that the Cleveland Twist Drill Co., 
Cleveland, Ohio, was about to rebuild its plant, which 
This erroneous information 
As a matte 


page 76 of the issue of 


had been destroyed by fire. 
was sent us by our Cleveland representative. 
of fact, the fire was confined to an unused shed, and th: 
damage was trifling. 

In our issue of Mar. 9 (American edition), on page 
39, in the column devoted to “Business Items” we pub 
lished a 
has been widely copied and quoted, and in a further effort 
to correct our mistake these paragraphs have been written. 

The injury to the plant of the Cleveland Twist Drill 
been 


correction. Unfortunately, our original notice 


Co. was slight, and regular production has not 


interfered with in any way. 





saveennins enennarnensonen 


PERSONALS 














William Arend has become general superintendent of the 
Cisco Machine Tool Co., Cincinnati, Ohio, succeeding George 
Spinner. 

F. L. Cone, for more than 20 years associated with the 


Windsor Machine Co., Windsor, Vt., for the past 11 years as 
general superintendent, has resigned 


Cc. Earle Hoover has been elected president of the Hoover, 


Owens, Rentschler Co Hamilton, Ohio, filling the vacancy 
caused by the death of his father, J. C. Hoover. 
A. B. Hutchison, formerly machine and tool foreman of 


Ohio, is now super- 
Dayton, Ohio 


the Buckeye Traction Ditcher Co., Finley, 


intendent of the Dayton Pipe Coupling Co., 
Cockburn 


James Mecllvrid, for many years manager of the 


Co. and its successor, the Standard Gas Power Corporation, 
has resigned, in order to establish the Mutual Iron Works, 
Jersey City, N. J 

Cc. J. Hopkins, until recently a member of the engineering 


Moline, Ill, has been appointed 
Curtis & Co. Manufacturing 


department of the Deere & Co., 
production superintendent of the 
Co., St. Louis, Mo 

J. R. Stine has appointed 
controlling department of the Bullard Mac 
Stine was for several years head of the pro 


been 


chief of the routing and 
hine Tool Co Mr 
1 


iction department 


of the Locomobile Co. 

Ross Anderson has resigned a factory iperintendent of 
the Flannery Bolt Co., Bridgeville, Penn., t pt the pos 
tion of factory manager with the Poole Engineering and 
Machine Co., Baltimore, Md 

Bovd Nixor who for many vears W nnected with 
Harron, Rickard & McCone, San Frat ‘ ( lif } 1 
the selling organization of the Niles Tool Wort Co with 
headquarters in Cleveland, O} 

J. D. Cudney, who for s t past | en sal 
manager of the Albergwer Gas Et ne ¢ Buffalo, N. ¥ ind 
its subsidiat companies, Albergwer Heater Co. ar the Howat 
Iron Works, has recently resigr t | ome sal n 
of tl Rathbun-Jones Engines ! ‘ Toledo. O)} 

Arthur Falkenau, vice-president of the Hooper-Fa 
Engineering Co., New Y¥ k Cit has become actin; onsulti 
engineer of the Canadian Ca | ‘ vl } 
cari nz on the production . 2 in 1! 
than « ht plants in tl I Ss ‘ l 


BUSINESS ITEMS 


TOL 9 


Walter H 


kKaster 


Penn has ppointed the 
New York, agents for the 
hines 


Modern Tool Co Erie 
Foster Co., 50 Church St 
territory for its grinding mas 
machines and 


Rickert-Shafer Co., manufacturer of tapping 
and larger 


self-opening dies, moved on Apr. 1 into its new 
shop at West 12th and Cherry St., Erie, Penn 
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PAULI TELE LUELLA 


Prices--Materials and Supplies 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
indicated: 


One One 

Mar. 31, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $9.00 
No. 2 X Northern foundry, New York. 20.50 19.75 14.25 
No. 2 Northern foundry, Vateage ied al 19.00 18.50 13.00 
Bessemer, Pittsburgh ........ 21.95 21.45 14.55 
Basic Pittsburgh le dae i ature ae tag 19.20 18.95 13.45 
No. $3 X, Pritadeiphia .........- 20.25 20.00 14.25 
No. 2 Valley ....... a eG? . 18.50 18.25 12.75 
No. 2, Southern Cincinnati......... . 17.90 17.90 12.15 
Basic, Eastern Penn. ........ 7 .. 20.00 19.50 13.50 
Gray forge, Pittsburgh.............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
and larger and tees 3 in. and 


are for angles 3 in. by % in. 
larger from jobbers’ warehouse at the places named: 
—— New York—— 
yne One 
Moy. 31. Month Year Cleve- Chi- 
Ago Ago land cago 
Steel angles, base.......... rr 2.95 1.85 3.25 3.10 
i 2 ie <n cesea keen 3.15 3.00 1.90 3.25 3.10 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


-—— New York —— 
One One 

Mar. * Month Year Cleve- Chi- 
19 Ago Ago land cago 
SE OO eee 3 o 3.50 2.60 2.95 3.20 
eT a ae 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 3.75 2.35 3.00 3.45 
No. 14 blue annealed.... 4.20 3.70 2.25 3.60 3.35 
No. 12 blue annealed.... 4.15 3.65 2.2 3.55 3.30 
No. 28 galvanized....... 5.65 6.65 4.00 5.50 5.50 
No. 26 galvanized....... 6.35 5.35 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 





r-——Black——,._ --Galvanized—, 
Mar. 31, One Mar. 31, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 72% 80% 53%% 69%% 
2% to 6in. steel lap welded. 71% 79% 52%% 68% % 
Diameter, In 
ec ea Nir eb wiles ones Sha ak era 3.12 2.30 5.35 3.51 
Dt tee 2 dae Crna ee ce ae ad Oe we 3.91 3.40 7.91 5.19 
11 6.44 4.60 10.70 7.02 
a Bina 4 rah Sea i 7.70 5.50 12.79 8.39 
2 10.36 7.40 17.21 11.29 
2% 16.97 12.29 27.79 18.43 
3 22.19 16.07 36.34 24.10 
4 31.61 22.89 51.78 34.34 
5 $3.12 31.08 68.30 46.62 
6 55.68 40 32 91.20 60.48 
Bar lIron—Prices are as follows in cents per pound at 
the places named: 
Mar.31, One Month 
1916 Ago 
wo... Aer 3.45 2.40@2.50 
SS 7 eres os 2.70 2.60 
Warehouse, New York ......... ated : 3.10 2.90 
Warehouse, Cleveland ie 3.25 Pe 
WarehouseWarehouse, C hicago 3.10 2.90 
Cold Drawn Steel Shafting 
requiring fair-size lots, the following quotations hold: 


New York 
Cleveland 
Chicago 


ieee oe 10% above list price 
ane 20% above list price 
List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 
New York.... $4.75 Cleveland.... $5.05 


In coils an advance of 50c. is charged. 


Chicago.... $4.10 


Boller Tubes—From Pittsburgh, the following are the less- 
carload basing discounts for lap-welded boiler tubes: 


1% i Bassas ae nbeen Bat See OP OTe Mice csccesecss 60% 

Oe Ci as ee ser Rae Kee owed eae i eee We Bre cov aceaeeewes 53% 
2 iy and 2% rere re Sean © OP Be Giavescuensveseees 50% 
D Oe Pee b ch a Se cone cee 59% 


These discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not ex- 
geome 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 
9° t 
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Swedish Steel Sheets—To consumers requiring fair-sized 
quantities tool steel sheets sell at 1l6c. base and spring steel 
sheets at 12c. base. These prices are f.o.b. warehouse, New 


York 

High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound: 
EY ea eared are d eae $2.35 es ee $3.00 


METALS 


uotations in cents per 


Miscellaneous Metals—The present 
a month and year 


pound, with a comparison of practically 
ago, are as follows: 
——————-_ New York ——- 


One One 
Mar. 31, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.00 27.25 16.00 
Pe ree 49 .00 47.00 48.50 
Es ite ee rece espa oe ee ser 8.50 6.50 4.20 
I a ciath Hae dats laie W btaleeaerm ie a arene 17.62% 20.15 9.25 
ST. LOUIS 
I ih aril Bree Sa a As one ae aeereri 8.40 6.50 
er Pe me | 20.00 
At the places named, the following prices in cents per 


pound prevail: 
-—— New York ——, 


One One 
Mar.31, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.50 35.00 20.75 34.50 34.50 
Copper wire (carload 
rr eae 35.50 35.00 16.60 34.50 36.00 
Brass rods, base ....... 37.50 37.00 16.30 36.00 37.00 
Pree Oe, DESO 26 cccces 41.50 41.00 19.15 43.00 45.00 
mre GOOES tcc cscnces 37.50 37.00 16.30 36.00 37.00 
Solder % and % (case 
De Kenah Gules on acewene 30.75 29.37% 31.25 35.50 31.10 
Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
-—New York— 
One 
Mar. 31, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible ....... 23.00 13.10 22.00 
Copper, heavy and wire... 22.00 12.75 21.00 
Copper, light and bottoms .......... 19.00 11.50 18.00 
i Ee a ae 6.00 3.75 6.50 
ON ES ae 5.50 Tr 5.50 
ON ESSE EEE 14,00 9.25 18.00 
EE eee ey eee 12.00 7.00 12.00 
No. 1 yellow rod brass turnings...... 15.00 a P 16.25 
NE? hove Eiit'a colacain sdb a alae ht a aoe. 13.00 5.00 14.50 
Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 


ofa Size ofaSize ofaSize ofaSize ofa Size 





Size, In. and Over and Over and Over and Over and Over 
Rounds 
{3 SO WMececs 31.50 32.00 32.50 33.00 36.00 
4 to i eae 31.25 31.75 3-38 32.75 35.75 
me Gi Ree. wcs' 31.00 31.50 2.00 32.50 35.50 
148 to 2%..... 1.75 32.25 33. 75 33.25 36.25 
Rounds 
: oe Bh incs 32.50 33.00 33.50 36.00 37.00 
Squares 
A ee 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3}}..... 32.25 32.75 33.25 35.75 36.75 
Squares 
Sy to 3}§..... 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
OF OE cccen 33.00 33.50 36.00 36.50 37.50 
5 OS Gabe cesu 36.00 36.50 37.00 34.50 38.50 
7 os 36.50 37.00 37.5 38.00 39.00 
Pay eues ocnces’ 32.50 33.00 33. 50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lic. per Ib. 

The scrap allowance is 18c. per lb. delivered at works. 

Aluminum—Quotations in cents per pound are as follows 
for ton lots: 
i, rn A od ents ene awe eke eee Ree; 
rs ee CERES R ROCCO REO KEHOE NSN 58.00@60.00 
ee ee hs ccc enneecnee es nceeeeunedams 48.00@50.00 

Jobbers usually charge 2c. per pound over these figures. 


59.00 @61.00 
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Automatic Double-Spindle Surface 
Grinder 





machine is not 


SY NOPSIS—This 
double-end grinder, but it is fitted with two sep- 


hie rely a 


arate spindle s and other mechanism that make it 
in reality two distinct machines on a single base. 
Th is construction give sa minimum of floor space 
covered and at the same time allows two operators 


to work independently of each other. 





To be successful, a machine must be desiened with the 


thought of the work it has to do, the way a workman 
will use it and the ease with which the various parts 


can be manufactured. Of course, there are other things 


to keep in mind; 


hand crossfeed; B, fine hand crossfeed: C, handwheel for 
elevating screw; J), neutral lever; #, feed-change lever; 
F, feed-ciutch lever. 

A single spindle for a double grinder of the type shown 
is not desirable, for the reason that one operator fre 
quently has to stop his wheel while the other operator is 
working. This item considerable; but add to 
this the fact that a one end of the 
spindle is almost certain to affect the erinding on the 


alone is 


bump or a jar on 


other, and the idea of a single spindle at once becomes 


untenable where accurate work is required. 
By referring to Fig. 2, where the spindle construction 


] } } 


is shown in detail, the way the idea has been carried out 


is evident at once. 





but the three 
mentioned are ex- 
tremely 
tant, and one or 
the other is 
quently overlooked 


impor- 
fre- 


by designers with- 
out practical or 
Ss h op experience. 
The 
scribed in this ar- 
ticle is the product 


grinder de- 


shop engi- 
staff ac- 


customed to mak- 


of a 


neering 


ing precision 
gages, dies, jigs 
and fixtures of all 
kinds 
curacy is essential. 
At the outset it 
was realized that, 
owing to the num- 


where ac- 


erous adjustments, 
a universal type of 


machine was not 





Th 


are duplicates, On 


two spindles 


one end they carry 
the grinding 
wheel and on the 
other a grooved 
pulley, from 
which the feeding 
mechanism is 
means 
belt 
working on the in- 
side of the 
umn. The spindle 
itself is of tool 
steel, hardened 


and 


driven by 
of a round 


col- 


ground, and 
runs in phosphor- 
bronze bearings. 
Oil reservoirs are 
provided —under- 


neath the bear- 


ings, from which 
oil is fed by wip- 
ers in direct con- 


tact with the spin- 
dle, 





The spindle 








desirable for very 
accurate work. For 
this 
thing along the lines of the 
decided upon. The average toolroom is unusually crowdes 


FIG. 1. AUTOMATIC 


reason some- 
Was 
} 


plain surface grinde: 


for space, so for both toolroom and manufacturing pur 
poses the grinder is of the duplex type, carrving two 
distinct machines cn a single Made in 
it embodies the advantages of two separate machines. 
This grinder, which is shown in Fig. 1, is the design 
Tool Indian- 


Briefly stated, the main features are ample 


hase, this way, 


of the Grayson and Manufacturing Co., 
apolis, Ind. 
weight and proportions to give the required rigidity, 
lon knee bearing on the column, automatic and hand 
feeds, protected bearings throughout, ample table stroke, 
separate grinding spindles, cushioned table stops to avoid 
communicating jar to the opposite side, convenient group 
ing of handles and levers, special wheel-changing sleeves, 
wipers on all slides and an effective oiling system. The 


various controlling levers are as follows: A is for 


DUPLEX 


itself is so made 


SURFACE GRINDER f 
that it may be 


eround all over, as there is not a thread on the outside 


] 


of it. The only threads are internal ones in the spindle 
ends. The adjusting collars are carried on a threaded 
sleeve that is shrunk on the spindle after it is ground. 
Both spindles have taper bearings at each end, these 
tapers being of uniform angle. 

The thrust collars ure hardened and eround steel, 


bearing dust caps are provided with felt washers. 


and the 


The bearings are long enough, and the adjusting col- 


at play may be taken up 
feature is that 


lars are suitably placed, so th 
and still have a cool-running spindle. <A 
all grinding wheels are carried on 114-in. sleeves, shoul- 


These sleeves accur- 


dered and threaded for a locknut. 
ately fit the tapered end of the spindle, so that special o1 
formed wheels may be used at any time without the nec- 
essity of re-dressing each time. A number of extra sleeves 


are furnished with each machine. 
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A special spindle attachment is also provided for 
carrying a smaller wheel than the usual run. This 
attachment fits the end of the spindle and will hold 
wheels ¥g in. or less in thickness and 3 in. in diameter. 
With a wheel of the size mentioned, slots 3%; in. may be 
ground out. From these small wheels others up to 34x8 
in. may used. The countershaft has three speeds, 
so that a 3-in. wheel may be run at 4,300 r.p.m., a 514- 


be 
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in or out. The table automatic 
traverse is regulated by adjustable stops, which are cush- 
ioned to prevent the jar of the reverse from being com- 
municated to the other parts of the machine. 

There are ten changes of crossfeed available, regulated 
by a stationary and a movable dog on a perforated disk 
in front of the knee. For hand crossfeeding, two means 
are provided: One is by direct crossfeed screw turning, 


traverse or crossfeed 
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Spindle 
Attachment 






























for small 
Wheel 





FIG. 2. DETAIL OF SPINDLE CONSTRUCTION 
in. wheel at 3,200 r.p.m. and an 8-in. wheel at 2,150 
r.p.m. This gives very closely the right number of feet 


per minute of peripheral speed. The countershaft 
be stopped for each spindle without interfering with the 
other in any way. 

The arrangement of the principal parts of the feeding 
mechanism is ¢raphically shown in Fig. 3. The round 
belts leading down from the ends of each spindle are 
From the round belt the power is transmitted 
This worm meshes with a 


may 


easily seen. 
to a cross-shaft and worm. 


worm gear on a vertical shaft. The worm and worm 
gear are hardened and run in oil. A neutral clutch 


lever throws out the entire automatic feed when desired. 
Other clutches are provided for throwing either table 
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AND DRIVE MECHANISM 


FIG. 3. 


DETAILS OF FEED 








OF AUTOMATIC DUPLEX SURFACE GRINDER 

with a ball crank, and the other—for fine work—is by 
a geared handwheel that gives an extremely fine feed. 
The crossfeed and elevating screws are provided with dials 
graduated to read in thousandths, for convenient setting. 
The table has long way guards bolted to each end to 
protect the bearing surfaces. These, as well as all other 
sliding surfaces, are fitted with wipers to prevent grit 
from damaging them. 

The knee supporting the table and mechanism is made 
especially heavy and rigid, with unusually long bearings 
on the column. The elevating screw has ball-bearing 
thrust and felt wipers. A convenient handwheel, angling 
out from the knee, affords an easy means of elevation 
stooping on the part of the 


without unnecessary 


operator. 
MACHINE SPECIFICATIONS 


The main specifications of the machine follow: Spin- 
dles, each 1414 in. over all; greatest spindle diameter, 
114 in.; smallest spindle diameter, ;% in., at inner end; 
front taper bearing, 334 in. long; rear taper bearing, 
21, in. long; regular wheel sleeves, 114 in. in diameter 
where wheel goes on; spindle pulleys, 1-in. bore, 24% in. 
in diameter and 14} in. between flanges; maximum dis- 
tance from top of table to center of spindle, 141% in.; 
width of table, 7 in.; table traverse, 18 in. with hand 
or automatic feed; crossfeed, 614 in.; table T-slots, %4 
in. wide; ten crossfeeds ranging from 0.025 to 0.250 in.; 
three spindle speeds, 2,150, 3,200 and 4,300 r.p.m., in- 
tended for 8-, 514- and 3-in. wheels respectively ; elevating 
screw, 114 in. diameter; column ways, 241% in. long; 
knee bearing on column, 1314 in.; base of machine, 24x 
35 in.: outspread of levers, handles and all, 6x51, . 
height over all, 50 in.; weight, about 1,200 Ib. 


eos 


> 


mm 


ability to 
interesting 


of the Human Eye and its 
made the subject of an 
experiment by Professor Nichols, of Cornell University. 
Ninety-two different shades of blue were placed before 54 
observers, and the general average for placing these shades 
in proper relation was over $5 per cent. 


The Sensitiveness 
distinguish color were 
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Limiting Improvements in the 
Small Shop 





By Joun H. Van DEVENTER 
“The day after he had arrived at this decision he was 
S} NOPSIS— Dave llope tells of the small-shop called into the blacksmith department to scheme some 


experiences of two of his acquaintances. One of 


them was a “stick-in-the -mud”” who hecame a Cap- 
tain of Industry; the other, a brilliant but erratv 
individual, finished up as he began—in a nut fac- 
tory. This article explains why some of us are 


not m illion a res. 





“No, sir! 
want to make it. 

Dave Hope was delivering this ultimatum to a young 
mechanic and had ingen- 
ious device and wanted Dave to manufacture it. The lad 
had brought for inspection a working model that was beau- 
tifully finished and that went through its motions in 
such an unusual yet precise way that no real mechani 
interested. In 


It’s a very promising machine, but I don’t 


” 


inventor who worked out an 


could have examined it without being 
fact, the interest that Dave had displayed and the way 
that he had fingered the model had raised the inventor’s 
hopes to a high point, and his keen disappointment at 
the final decision was evident. 
“Pm too much of a mechanic to 
chine of that kind, or in fact to manufacture anything 
at all,” said Dave, taking note of the young man’s feelings. 
“That is why I stick to contract work and to making ex- 
perimental machines to order. No machine that I could 
manufacture would ever suit me, and I should be adding 
and improving all the time, which would be fatal to the 


manufacture a ma- 


finances.” 

“If a good mechanic won’t manufacture a good ma- 
chine, who is a to?” the inventor 
despondently, reaching for his model. 

“Wait a bit—don’t go yet,” Dave. “I want to 
tell you about Jones and Jenks; perhaps it may help 


fellow to go asked 


said 


to answer your question. 
ALBERT JONES, THE NATURAL IMPROVER 


“Albert Jones was one of the smartest mechanics that 
ever lived. It came natural to him to improve things, 
and when he was in a shop he 
better ways of doing things. At night he’d spend his 
spare time thinking up new machines and making sketches 
of them, just for fun, throwing them away after they 


was alwavs suggesting 


were all completed. 
“Al got a job as ‘improver’ in a big shop. 
right at home at this work and made himself valuable. 


He was 


One day, perhaps, he’d be figuring a new way to chuck 
pistons and the next be sketching up an attachment to 
convert a drilling machine into a die sinker. Variety 
was his spice of life, and he never had to do the sam 
thing twice. 

“A man who lived as quit tly and got as cood pay as 
Al did couldn’t help but save money, and after a few 
years he had a lump salted away so big that it bothered 
him to decide what he ought to do with it. Finally, 
he concluded to open a shop of his own and start manu- 


facturing. 


way of keeping nuts from bouncing off the helve-hammer 
bolts and to prevent the bolts themselves from breaking. 
He sat up until 3 a.m. the next morning, scheming and 
sketching and scratching his head, and finally invented 
The 


a patent applic ation, 


a sho k-absorbing low knut. following day he quit 


his job filed 
“That locknut was the best thing of 


and 
its kind that ever 
a sulfragette, and its shock- 
A mighty good 


was. It would hang on like 


absorbing qualities were without equal, 


thing to start a manufacturing business on, was that 
nut, because it could be made in three operations by the 
crudest kind of help and sold for a price that was an 


inducement, even if it hadn’t had such good qualities 


besides. 


At Gets Busy wirn Patent Lock Nuts 


“Al had his plant going two months before the patent 
was issued and was forced to add a couple of men every 
that 
In six months he 


week to keep up with the demand of a public was 
hungry for shock-absorbing locknuts. 
had designed and built special machines that would turn 
carry them 


for Al—to an 


the nuts out almost as fast as a boy could 


Things 
outsider. 
“There was one big defect in it from his point of 


away. looked very Tros\ indeed 


view—the thing couldn’t be improved upon. It was so 


simple and perfect that nothing in that line could be any 


better. An ordinary man would have been very well 
pleased at such a state of things, but not Al. All of the 
inventiveness and ingenuity in his svstem was corked 


up, so to speak, and was building up a pressure that 
was bound in time to blow the cork out—that cork being 
the shock-absorbing locknut! He detest the 
sight of one. ‘Why should a man with brains tie him- 
self up tor life to a dinky one-piece contraption like 


began to 


that? he would ask himself. Then he would lay off 
for the rest of the day, go back to his room, put his 
stocking-clad feet on the radiator and dream of com- 


plicated mechanical stunts that would make an ordinary 


man dizzy to think about. 


WituiAM JENKS Parts witi Ten Tiovusanp PLUNKS 


“Al was a man who had to act quickly when an idea 
struck him. so he sold out his shock-absorbing nut busi- 
ness to a boob by the name of William Jenks, 


as an Eskimo’s totem pole, 


who had 
as much inventive ingenuity 
but who seemed perfectly satisfied to give $10,000 for a 
business worth five times as much. Then our inventive 
friend turned himself loose again like a colt in a pasture 
and began to put lines on paper and take a fresh interest 
in life. 

‘The result of his mental cyclone was a patented ad- 
justable universal reamer that had a range of something 
like an inch in diameter for one tool as against the ordi- 
nary range of adjustment which begins with a decimal 
point followed by a naught. Where the locknut had 


been but a one-piece article, this tool had 37 parts, not 








620 AMERICAN 
counting the serews, and therefore looked 37 times as 
good to Al, who saw plenty of opportunity for improve- 
ments and evenings filled with enjoyable mechanical 
meditation. | 

“It took considerably longer to put the reamer on a 
paying basis than it had to make a go of the locknut. 
In fact, it cost Al so much money to start things and 
improve them a bit that he was forced to take in a part- 
ner—a man of without high mechanical 
ideals, whose motto was, ‘Let well enough alone! Of 
course, Al couldn’t work in harmony with a dub of this 
kind, so in a year he sold his interest to the dub for 
$5,000 and breathed freely once more. 


mean money 


A Vertical LATHE Suarr TurNING 
“The next venture of friend Al was a duplex lathe that 
would turn two shafts at once and which, to save room, 


stood in a vertical position instead of horizontal. Al 


said that, while there were a number of vertical machines 
for the vertical field 
considerable improving. He produced a design that had 


chuck work, center-work needed 
several original features, one of them being the feed 
screw that was exactly in the center of the tool carriage, 
this latter sliding within the body of the lathe, a pair 
of headstocks and tailstocks being arranged on each side. 
He had quite a bit of fun improving this machine, espe- 


getting oil to stay in the vertical headstock 
I 


cially in 
bearings. By the time the sheriff came to the rescue 
and the last balance sheet was struck, Al came away with 
$2,500 and a sense of relief at the prospect of tackling 
something new. 

“One of his friends told him that if he wanted a chance 
to let loose the full power of his wonderful improving 
should get into the automatic game, where 
there was a chance to pull off something big. This 
sounded pretty good to Al; but $2,500 wasn’t enough to 
break into the automatic game with, so he decided not 


ability he 


to manufacture the machine, but to design one and get 
somebody else to build it. 

“He had considerable trouble with his landlady, who 
insisted on getting into his room once a week to pick the 
papers off the floor, she being afraid to let them accum- 
ulate for a longer time than that because of the fire- 
insurance policy. This upset the inventing process bad- 
ly, Al needing one or two days after eac h weekly clean-up 
to get the papers back on the floor again in their proper 
order, 
scratching he had an automatic machine that had more 
It wasn’t 


In spite of this, after a year of scheming and 


improved features than anything made before. 
hard to get a patent on such an original batch of im- 
provements, and a few months later, armed with official 
documents from Washington, Al started out to find a 
builder. 


FINDING A BUILDER FOR THE SUPERAUTOMATLC 


“He called on a man in the automatic business and 
explained in detail how superior the Jones superauto- 


He 


not only told it, but proved it, convincing the engineers 


matic was to the machine produced by the company. 


and experts who were called in to examine the plans. Evi- 
dently, the Jones superautomatic would be a clean sweep! 
Al was told to leave his plans and to call again in a 
week. 

“He was received very cordially by the president. ‘My 
dear Mr. Jones,’ said this gentleman, ‘we will offer you 
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an exceptional contract for your invention. We wish the 
exclusive right to this and all improvements that you 
may make and in return will pay you a royalty of $500 
per machine. At this extraordinary figure we will ex- 
pect you to act as consulting engineer and give a portion 
of your time to improving this device. Sign here on 
the bottom line !’ 

“I hardly need to say that Al signed. The president’s 
words about ‘improving’ were even a stronger inducement 
than the $500 per. 

“For several weeks the inventor of the Jones super- 
automatic lived in the clouds. He worked out all sorts 
of further improvements and turned them over to the 
company, which seemed to be rather slow in getting 
started on the first machine. 

“After six months passed in the same way, our friend 
began to be worried, especially as he was no longer ad- 
mitted to the plant. He lay in wait for the president 
one day and accused him of not living up to his con- 
tract. ‘My man,’ said this individual, ‘go back and read 
your contract. We agreed to give you a royalty of $500 
for each machine built and so far have lived up to your 
agreement absolutely.’ 

“What the president of the company had really done 
was to get Al out of the automatic field, where he would 
have been a dangerous man. His endless improvements 
would have kept things in an everlasting state of change, 
just as the man who finds out how to turn lead into gold 
will make a lot of trouble for everybody, including him- 
self. 

Au Jones Gets A GOVERNMENT PosttTIOoN 

“The last I heard of Al Jones was that he had a Gov- 
ernment position with board and lodging, but no pay. 
He was engaged in making chalk marks on the floor of 
the harmless ward; and when a visitor to the asylum 
asked him what he was drawing, he’d say it was an im- 
proved automatic automatic-machine-making machine! 

“As time went on, the asylum got to be overcrowded 
Nothing could be done 
by the state, however, owing to the high cost of legislators, 
and it remained for a public-spirited Captain of Industry 
to donate two or three millions for the purpose. Rather 
a coincidence it was that this money to build a home 
for harmless nuts should have come from manufacturing 
shock-absorbing locknuts! But then William Jenks, 
who gave it, although a boob, was a good-hearted sort 


and a new building badly needed. 


of chap.” 

Dave paused a moment and then continued with spe- 
cific advice to the young inventor. “Now, if vou want 
to make a success of your machine, find some man with 
money, but without ideas, to get back of it and push it.” 

Ss 


Factory Wastes and Remedies 
By F. E. 


In most factories there are many wastes and _ losses 
that are usually preventable by the exercise of care and 
vigilance. A number of the most common are here given, 
together with simple remedies that have been found 
effective. 

Sweepings, waste paper, soiled wiping waste, etc., are 
generally considered a nuisance and source of expense, 
though many factories are finding them a source of 
Sweepings from machine shops contain babbitt, 


MERRIAM 


profit. 
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brass, copper and other valuable mcials in addition to 
soiled wiping waste and materials that can be segregated 
and sold. The metals can be separated from the other 
materials and one another by machinery and hand pick- 
ing; the waste paper can be picked out and baled and the 
soiled wiping waste cleaned for further use. 

To handle the soiled wiping waste at a profit requires 
The most effective 
manner is to have the used waste placed in suitable recep 


organization and systematic methods. 


tacles and regularly gathered, washed and redistributed. 
The sweepers should place in the receptacles all waste 
found on the floor. 
oil will be saved, which is 


During the reclaiming process some 


good enough for rough pur- 
poses, although it contains different kinds of oil besides 
a considerable amount of grit. Wiping towels instead 
of waste are often productive of saving, since all the 
towels can be easily recovered, while it is difficult to res 
claim over 50 per cent. of the waste. Wiping towels can- 
not replace waste universaliy ; but wherever suitable, they 


are economical. 
WooprEN Barrets WASTE OIL 
The ordinary methods of handling oil are inefficient 
and productive of considerable losses, even in small fae- 
tories. The trouble originates with the wooden barrels 
in which oil is shipped and stored, since they frequently) 
leak, even when 
tinues as long as any oil remains in the barrel. 


new. This leakage increases and con 
Every 
time oil is drawn, some escapes, owing to dripping and 
often to Some there 


with the best of apparatus and arrangements ; 


will be 


even 


but it will 


overtiowing. waste 
be very small, if proper equipment is selected. 

Proper oil-handling equipment will consist of tank cars 
or steel barrels for shipping and steel tanks or barrels 
for storage, together with pipe lines, pumps, etc., for 
distribution. 
upon conditions. 


The quantity of apparatus required depends 
Where the quantity of oil handled and 
the distance is considerable, economy requires pipe lines 
and pumps, since they save handling, expedite conveying 
and prevent losses. 

The ordinary method of 
a source of loss, on account of the quantity spilled each 
time the the 
refilling. With a pump and funnel there is almost a 
certainty of overflowing the oiler; and while some oil 
runs back into the 
portion remains to be wiped off with waste, thus forming 


filling oil cans, or oilers, is 


and frequency with which oilers need 


reservoir, another and considerable 


] 


a complete loss. The portion that runs back into thi 
reservoir is a source of inefficiency, since it collects dust 
and dirt, thus contaminating the oil and providing future 
bearing trouble. 

This source of loss can be prevented by the use of a 
tank with a pump that automatically prevents overflowing 
the oil to th definite 
amount is in the 


than that ordinarily used, 


by “bypassing” reservoir after a 


oiler. Such equipment, while more 
expensive justifies the extra 


cost. 


HANDLING oF LUBRICATING OILS 
In the 


siderable loss connected with the oiling of machinery, on 


case of lubricating oils there is usually a con- 


account of the careless manner of filling oil holes and oil 
cups. It is not them 
regardless of the fact that such an excess serves no purpose 
Poorly fitted 


bearings permit the oil to waste away, saturating th 


uncommon to allow to overflow. 


except to increase the oil consumption. 
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condition is 


Such a 


wasteful, not only in the matter of oil, but of belting and 


floor and everything else near-by. 


other equipment that it ruins, besides creating disagre 


able surroundings for the workmen. This wasted oi] 
also causes dust and dirt to collect, causing more rapid 
wear of the machinery. Sometimes the workmen are 


the 
fact that a suitable soap is cheaper and more satisfactory. 


allowed to clean their hands with oil, in spite of 


Kconomies may often be effected by a careful study ol 


the cutting fluids. Not infrequently, equally good 


results are secured with a water solution of some cutting 


compound, as compared with oil, since for many purposes 


Any 


without a 


it possesses sufficient lubricating properties and, of course, 


is much more cooling. substitution, however, 


should not be made thorough knowledge of 


the situation and after careful experiments, since a great 


deal of harm may be done by premature changes, not 
only to the product, but also by creating prejudice against 
any improvement. On the other hand, a more expensive 


fluid may be more economical, on account of decreased 
tool wear, as well as of the wear of the machine, and an 
\s a case in point, I have in mind a 


lathes that had 


improved product. 


number of turret been running on soda 


water solution, as a cutting fluid, costing about le. per 
gal. After this solution had been in use for some time, 


it was found that the machinery had deteriorated consid 
erably, owing to wear caused by soda being deposited on 
This soda acted as an abrasive, bring 
the 
A cutting-compound 
substituted, 


finish of the product im 


the moving parts. 
the 
increasing the difficulty of handling. 


ine about rapid impairment of machinery and 


solution costing about 2c. per gal. was 


the wear decreased, and th 


proved. Sometimes it is necessary to go even farther and 


use a high-grade cutting oil, as is done in the case of 


machines, 


automat 


EXTRACTING AND RECLAIMING OILS 


There is a loss connected with machines using cutting 


oils, unless the oil is extracted from the chips. This sav- 


ing will be worth while even in the case of such an 
fluid as 

1 gal. of ot! recoverable in 
the pan of the machine. <A 
3-in. diametet sily make 2,000 Ib. of chips 
ible the 


case of a regular cutting 


IneXx- 
least 
thev are 


there will be at 
140 Ih. of 


pensive ACTOSCHE, STC 
chips as 
found in lathe working on 
steel will e: 


per day and will thus make 
about $1.40 worth of oil. In the 


times as much oil in the chips, 


JdOss 


recovery ol 
oil there will be several 
and the saving will then be considerably more, on account 
fluid. 


} 


of the greater value of the The only machiner 


necessary is a plain centrifugal oil separator, which is 
comparatively inexpensive. 

steel that can bi 
\ common mistake is to 
steel. This 


is more easily 


Many times there are wastes of tool 
prevented hy syst matic study 
sometimes 


heat 


employ an improper grade of 


occurs because the erade chosen 
treated 
thus continually being dissipated because of application in 
This loss 


use of a too high-grade steel, but frequently to the use of 


than the more economical and money is 


one, 


the wrong place. is not entirely confined to th 


too low a quality. A well-known example is high-speed 
steel for die parts, in place of less expensive carbon steel 
What is true in the case just cited applies even with more 
simple tools. Sometimes tool steel is used for a machin 
part where a prope rly heat-treated piece of machine steel 
would give equal, if not superior, results. 
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Pumches and Dies for a Door- 
Hanger Carriage 


By Rosert Mawson 





SYNOPSIS—In_ this article are shown the 
punches and dies used on the first four operations 
WD manufacturing the crossbar oft a door-hanger 
carriage. Bight operations are ve quired, of wh ich 
those described in this article are perc ing and 
blanking, embossing, prercing end holes and trim- 


ming. 





The carriage is part of the equipment made by the 
McCabe Hanger Manufacturing Co., New York City, and 
is used on various types of door hangers. A view of an 
assembled carriage is given in Fig. 1. It is composed 
of the crossbar, the making of which is here described, 
four cones each having a set of balls, four wheels and 
the uniting rivets. The overall width of the assembled 
wheels is held to a limit of 0.005 in., 


high-grade work obtained with these tools. 


which denotes the 


In manufacturing the crossbar plates the first opera- 
tion is piercing and blanking. The tools for this opera- 
tion are designed with stops that enable the steel strip, 
which has been previously cut to the correct width, to 
The punch, being forced 
The stop is then pulled 
The punch is 


be fed against one of the stops. 
down, pierces the first plate. 
out and the second stop pushed back. 
again forced down with the press and pierces the second 
plate. 

The two stops are then drawn back, and the plate is 
The 
punch, forced down with the machine, cuts off the first 
The operation is then continued. 


pushed against the stop at the rear end of the die. 


blank that was pierced. 


One stroke of the machine thus pierces two blanks and 
cuts off another. 

The next tools in the sequence are those for embossing. 
The plate is pushed against a stop, and the depressions 
are formed with the tools shown. The holes at the ends 
are pierced, and it will be noticed that one of them is 
made larger than the other. This enables the two plates 
to be assembled as will be described in a later article. 

The last tool illustrated is for trimming the blank. 
The piece is fed under the stripper plate against a locating 
stop, and the punch, which is made with a similar contour 
to that desired for the plate, is fed down on the stock and 
the operation performed. By examining Figs. 6 and 8 on 
the opposite page it will be seen that the blank is rect- 
angular in shape until this trimming operation is reached, 
when it is formed to a contour having rounded ends and 


a connecting web slightly narrower than the rounded ends. 








FIG. 9. TRIMMING PUNCH AND DIE 








FIG.3 
PUNCHES AND DIES USED IN MANUFACTURING 
WITH THE 
FIGS. 3 AND 3-A 
Operations—Piercing and cutting off blank, Fig. 2. The 


stock, which has been cut to width, is fed under the stripper 


and is first pierced. It is then fed to the next position, ob- 
tained by the second stop The punch is caused to descend, 
and the second blank is pierced The stock is pushed in 
again and the third blank pierced. The fourth position, de- 


termined by the stop at the rear, is obtained, and the punch, 
descending, cuts off the blank to length. 
FIGS? 5 AND 5-A 
Operation—Embossing the blank, as shown in Fig. 4. The 
blank is located against the strips at the end and the rear. 





FIG.5 


VARIOUS ELEMENTS 
WORK SHOWN IN 








FIG.7 


OF A DOOR-HANGER CARRIAGE, 


POSITION 


The punch is then caused to descend, and the cup shape is 
embossed. 
FIGS. 7 AND 7-A 
Operation—Piercing end holes, as illustrated in Fig. 6. The 
blank is located in steel recesses, into which the embossed 


part fits. With the descent of the punch, the holes are pierced 
at each end through the center of the embossed recess. 


FIGS. 9 AND 9-A 
Operation—Trimming the blank to the contour seen in 
Fig. 8 The blank is pushed in from the end against the 


locating stop. The punch, which is made to the desired form, 
is forced down into the die, trimming the blank to the correct 
shape. 
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Grinding Wheel Selection 





By Ropert J. SPENCE 
The occasional discovery ol better combinations of 
rains for grinding wheels makes the revision of the 
rinding-wheel list from time to time practical, but not 
thsolutely necessary. The old list of Norton wheels 


}, K, Land M, 24 combination, for ordinary machine-shop 
work, as used on Norton plain grinders, Is just as efli- 
cacious today as it was 10 years ago, 

In fact, in the small shop, where work to be 
comes to the grinder in small lots, it is not advisable to 
A continuous changing from 


cround 


depart from the old list. 
one wheel to another to satisfy grinding conditions to a 
changing wheels and 
lost 
of a wheel the 
ployed by the automobile manufacturer who has a large 
variety of wheels. The old list 

Wheels for diameters under + in.: 
combination alundum ; hardened steel] 
24 combination alundum ; bronze 


minute degree loses more time in 
in the use 
list eCli- 


wear of wheel in ve-truing than would be 


not in absolute harmony with 
was as follows: 


Soft steel M, 2! 


K, 24 combination 
alundum ; cast iron—Kk, 
M, 24 combination alundum. 
Wheels 


combination 


for diameters above 4 in.: Soft steel—L, 24 
steel—J, 24 
combination alundum: 


alundum: hardened combina- 


tion alundum; cast tron—J, 21 
bronze—L, 21 combination alundum. 
However, by 


inand for greater output from grinders in the automobile 


reason of the constantly increasing de 


industry and in munitions works a new list of grinding 


wheels has come into being. In this case each wheel has 


been selected to meet exact conditions and is used on 


the same machine on the same work day after day. Some 
of the larger plants even insist on having one man only 
do all the wheel truing in the entire grinding depart- 
ment. The new list 
Wheels for diameters under 4 in: 
hardened steel 
30 Ky rystolon ; bronze—30 Ik, 


follows 
steel—M, 24 


K, 38 combina 


Solt 
combination alundum; 
tion alundum ; cast Iron 
crystolon. 

Wheels for diameters above | in.: steel—L, 24 
hardened steel—J, 3: 


Soft 


combination alundum;: combina 


tion alundum: cast iron 30 KK. 


30 J. crystolon ; bronze 
crystolon. 

In the rough-grinding of automobile crankshafts of 
soft material a 36 grade O alundum wheel is now used. 
Six years ago we were able to rough-grind the bearings 
of only two crankshafts before the wheel had to be re- 
trued. The wheel then in 2+ combination 
QO. Today, on shafts of similar material, with a 36 
erade O it is possible to rough-grind 10. shafts 
hefore re-truing the grinding wheel, and | have known 
where the 


CACESSIVC. 


use Was the 


whee! 


crankshafts, 
hot 


operators to go as high as 75 
fillets 


the 


wear on the grinding-wheel Was 
Since it takes 110 
to put the grinding wheel in position for truing and 
110 revolutions to bring the grindin 
to the cutting position, it can readily be 
latter 


revolutions of cross-slide wheel 
wheel back again 
seen that a 
great saving of time is effected by the wheel. In 
the finishing of these same crankshafts a 26-48 grade 
M wheel is now used in preference to the older 24 com- 
bination M. 

In writing on grinding-wheel selection a person is 
generally tempted to deal with any number of grinding 
problems that have come into his experience, and the 
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is that the reader is left in a state of confusion 
The more sim- 


result 
regarding the choice of the proper wheel. 
ple the matter can be made the better it is for all. Neither 
should an understandable list of ¢rinding wheels for the 
machine shop contain a complicated assortment of arti- 
cles that come under the jurisdiction of the pottery works, 
the optical-l lis factory or the like. 

The lists of grinding wheels that I have designated are 
Norton grinding wheels that have given good service 
under ordinary couditions on Norton plain grinders, 


"3 


A Dipping Fixture for Heat- 
Treating Crankshafts 


By k. V. Tuomas 

All the crankshafts used by the Henderson Motorcycle 
Co., Detroit, Mich.. are heat-treated ly heating the crank- 
nice red and then quenching in an oil ba 


} ? 
Crannsha.« 


shaft to a 
To prevent distortion as much as possible, the 
is held in a special dipping fixture, as shown. 
The lower “jaw” A of this device has a number of 
V-blocks set in which the shaft ends and crank- 


pins fit nicely. 


Into it, 


The heated crankshaft is laid in these 














FIXTURE 


CRANKSHAFT DIPPING 
V-blocks as at B, and the upper jaw C is quickly brought 
down on it and locked by the taper pin D. The upper jaw 
is fitted with V-blocks to correspond to those on the lower, 
so that the crankshaft is held solidly between them. 
The helper lifts the lever # and plunges the work be- 
neath the oil. When the piece is sufficiently cool, the 
man ceases to push up on the lever, and the counterweight 
i helps to raise the work out of the oil. The weight is 
prevented from going down too far by means of forked 
supports G. When the taper locking pin is removed, 
the upper jaw may be lifted by pressing down on lever 


i, as it is hinged at //. 


“2 
Yhe High Polish of Russian Shells has been the sub- 
ject of much discussion. One reason suggested when the 


silver or nickel plated was that the plating acted 


shells were 
And of our rather sarcastic 


as a resister against rust. one 

friends thought that so finished the shells looked better as 
souvenirs on the top of a grand piano in a drawing room. 
The subject may now be settled and further discussion cease 
We have it from a high Russian authority that this fine 


finish and polish are to prevent pulling off some lint from the 
cotton gloves wore by the who load the guns. A 
rough surface on the shells would pull off some of this lint 
which would fill up the clearance between the shell and the 


gzun bore and impair the accuracy of the firing piece 


soldiers 
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Manufacturing 12-In. Shrapnel--IIT 


By Rosert Mawson 





SYNOPSIS 
ing the 
adapter plug and powder tube. 


The ope rations followed in machin- 

adapte r hottom 

This articl 

ries the manufacturing of the shell up to the final 
The 

fixtures and special methods employed are (de- 

scribed in detail and fully illustrated. 


adapter, diaph raqm, 


car- 


loadina and sh ipme nt. product tion time . 





For the final inspection the shell is first tested with 
the adapter out, the gage shown in Fig. 72 being used. 
The powder chamber is measured with the gage seen in 
Fig. 73, and the inside of the shell from the bottom o! 
the powder chamber to the top of the adapter seat with 
the gage in Fig. 74. 

The adapter is screwed down home by a clamp, Fig. 
34. The gage illustrated in Fig. 75 tests 
length of the shell, and the outside form is tested with 


1! 


the overall 


the contour gage, Fig. 76. For the outside diameters 
io 34 > 





Fig.72 Gage for Length of Body 
96 7S — 


KA > TAS. give . * ¢ I 


pe 1", eo ro. wigk ; a Ns A , ° 

Stee/ . 
+ | a ; 7’R ? 
¥ os o y 


Fig 74 Gage for Shell from 
Fig.73 Gage for P, - ham r +o Te 
Sender Chanker ilowder Chamber to Top 








Fig.75 Gage for Shel! with Adapter in Position 





FIGS. 72 TO 75. LENGTH AND FORM GAGES 
_ mt ‘dl 
—_ s 
_ g Stee .% 
ee leo 
— r 

— 7a + 
y € 
FIG. 76. OUTSIDE CONTOUR GAGE 


the snap gages, Figs. 52, 54 and 77 (shown in Part I), 
and also the ring gages, Figs. 78,79 and 80, are em- 


ployed. The final gage for testing the shell is the profile 
form, Fig. 81. 

In Fig. 
shells about the machine shop from the various machines 
to the testing department. In 
ments used on the shrapnel. At A 
adapter as received at the factory, and at B is one finish 


1 


82 is shown a handy truck that conveys the 


Fig. 83 are shown ele- 
is the rough-forged 
machined. A diaphragm is shown at C, an adapter bot- 
tom at A, adapter plug at 2, powder tube at F, a number 
of the balls used in the shell at G and some powder 
pellets at H7, the only missing elements being the powder 
and rosin. The manner in which they are placed in the 
shell will be described in another article. 


*Previous installments appeared on 
Copyright, 1916, Hill Publishing Co 


pages 537 and 581 


The first operation in machining the adapter is form 
ing the inside, facing the large end and machining the 
thread. Fig. 84 is a detail illustration of the adapte1 
forging. For the first operation the rough forging is 
placed in the chuck, Fig. 85, which is held to the face 
plate of the lathe with capscrews. The chuck jaws A are 
tightened against the forging by means of the setscrews 
B, thus holding the part securely. It 
that the jaws are operated independently, enabling the 
the chuck so that it will 


will be observed 
operator to hold the forging in 
he concentric. 

The link, Fig. 37, is set up and operated in a similar 
manner to that the inside of 


deseribed for machining 


the shell. As the tool carriage is fed forward with the 
adapter revolving, the link, drawing the carriage on an 


are. machines the desired contour on the inside of th 
part. 

The special bracket to hold the link is fitted to the 
side of the lathe bed, as in Fig. 86. An illustration 

















_ 
— 
Section 
A-B 
FIGS. 78, 79 AND 80 RING GAGES 
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FIG. 81 CONTOUR GAGE FOR SHELL 


of the set-up for performing the machining operation 
is shown in Fig. 87 and in diagrammatical form by Fig. 
58. The gage for testing the machined contour is illus- 
trated in Fig. 89. 

The link is out of contact, the 
the large end is faced and the thread machined, using 
tools held in the tool carriage in the usual manner. The 
ring gage for testing the thread may be seen in Fig. 90. 
Fig. 91 shows the machine set-up for facing and cutting 
the thread. 

The adapter is screwed into the chuck, Fig. 92, which 
is held on the faceplate of the lathe. The hole is drilled 
and tapped at the small end of the adapter, the tools 


thrown shoulder of 
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FIG. 82. TRUCK FOR 12-IN. SHELLS 
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arrangement is also given in diagram- 
matical form by Fig. 96. 

A detail of the finish-machined adapter 
may be seen in Fig. 97. The outside of 
the adapter is machined while it 
is in position on the shell, as was de- 
scribed on page 584. After the adapter 
has been completely machined, a hole 
is drilled for the fuse setscrew. The jig 
employed for this purpose is shown in 
Fig. 98. 

The diaphragm is made from a steel 
forging, a detail of a finished piece being 
given in Fig. 99. The first operation, 
for which the forging is held in a uni- 
versal-type chuck, is turning part of 
the outside and forming radius. The 
outside is first turned with the tool 
carriage thrown around approximately 
414 deg. The front edge is faced 



















FIG. 83. SHRAPNEL ELEMENTS 
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FIG. 84. ADAPTER FORGING 


being held in the tool carriage of the lathe. The gage 
for testing the machined thread is shown in Fig. 93. 
The tool carriage is set over approximately 714 deg., and 
with an ordinary turning tool the beveled surface on the 
end is machined, 

The gage for testing the overall length and contour 
at the end of the adapter and the manner in which it is 
used are illustrated in Fig. 94. Fig. 95 shows the lathe 
set-up for performing the machining operation, and this 
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FIG. 87. MACHINING INSIDE CONTOUR OF ADAPTER 
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with the tool carriage set squarely, the test gage 
being shown in Fig. 100. The radius tool, Fig. 101, 
is fastened in the tool carriage and the radius ma- 
chined on the corner. The gage for testing this 0005" 
radius is shown in Fig. 102 and the gage for testing 
the entire contour in Fig. 103. 

The diaphragm is then reversed and held again in 
the same chuck for the second operation—turning the 
rest of the outside, drilling and counterboring the hole. 








Diam 


tal 
44 














FIG. § CHUCK FOR HOLDING ADAPTER IN THE LATHE 
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FIG. 88. MACHINING THE ADAPTER—FORMING INSIDE, ‘The gave and the methed in which it is used to test the 
FACING AND THREADING “eS 


sachs a * Shins depth of the counterbored hole are shown in Fig, 104, 
wviachine sea-——-Loage & aon p eV. . 


Special Fixtures—Chuck, link and attachment to lath: In Fig. 105 is the lathe set-up for machining the dia 
Gages—Form. : : : 
Note—Between grindings of tool, 1 piece; speed and feed of phragm, and the operation Is shown Wn diagrammatical 
lathe, 42 r.p.m. with feed of in. per revolution ; . ; . 
References—Figs. 37, 85, 86, 87. 89, 90 and 91 form \ Fig. 106 in which the drill feed appears. 

















MACHINING SMALL END OF ADAPTER 





FIG. 91. MACHINING THREAD AND FACING ADAPTER 

















































MACHINIST 


AMERICAN 


Vol. 44, No. 15 





*’ ” 
pO~-- 235" -ppe---- me £36 
| , 
7 K 034 
alm 098} A ay 
vi) 4 te 
040») LL 3° : 
ml f WY ‘ 
— J - 7 ; 
K Ps f ¢ “20 Tap iS : 
oN a big 
“vo Il! 8 Threads per RIG bo 
~-¥ 8 8] Inch, Right Hand S19 39 o 
SS. Gnu io 
. . @! mn 
y_Y Wi ef ~ 
002" D> 
_ a 
OWE R x : Pr» y 
ey art hr ation 
2 OY 
¥ , 


Detail of Threads,X 
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FIG. 96. MACHINING THE ADAPTER- 


END, BORING AND 


Machine Used—Lodge & Shipley 

Special Fixtures—Chuck, flat twisted drill 

Gages—Thread and form 

Lubricant—None 

Note—Between grindings of tool, 2 
lathe, 42 r.p.m. with 

References—Figs. 90, 91, 93 and 96 
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LENGTH OF 





THREADING 
and counterbore. 


pieces; 
feed of ,, in. per revolution. 
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Fig.103 Gage for Outside of Diaphragm Fig104 Depth Gage for Diaphragm 


FIGS. 100 TO 104. GAGES AND RADIUS TOOL 


The adapter bottom, Fig. 107, is made from 2-in. bar 
stock. It is held in a universal-type chuck and turned 
to size and the thread machined. An 0.43-in. hole is 
drilled through the center and then counterbored to 0.68 
in. for 0.15 in. deep. A part is cut off 0.30 in. wide, 
thus making an adapter bottom. The counterboring and 
cutting-off operations are carried on alternately to make 
the parts. The lathe set-up for manufacturing the adapter 
bottoms shown in Fig. 108 and in diagrammatical 
form by Fig. 109. 

The gage for testing the thread may be seen in Fig. 
110. The pin spanner wrench holes are drilled in the 


Is 


FACING 


SMALL 


adapter bottom, using the jig in Fig. 111. 

The plug is made from 334-in. bar stock, the first 
operation being turning the outside to 31%%-in. diameter 
and forming the shoulder. 


speed and feed of 
The shouldered portion is 
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FIG. 105. MACHINING THE DIAPHRAGM 




















106. MACHINING THE DIAPHRAGM 


Boye & Emmes, Lodge & Shipley 

Special Fixtures—Standard chuck, drills and turning tools 

Gages—Radius, depth and form. 

Production—One in 2 hr. 

Lubricant—None. 

Note—Between grindings of tools, 2 pieces: 
lathe, 42 


FIG. 


Machines Used 


speed and feed of 
r.p-m. with feed of in. per revolution. 





teferences—Figs. 98, 99, 100, 101, 102 and 103. 
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FIG. 107. ADAPTER BOTTOM 




















FIG. 109. MACHINING ADAPTER 
Machines Used—Lodge & Shipley, Boye & 
Special Fixtures—Standard chuck and jig 
Production—Four per hour. 
Lubricant—None 
Note—Between grindings of tool, 25 
lathe, 110 r.p.m. with feed of in. per 
teferences—Figs. 108 and 109. 


BOTTOM 


Emmes 


pieces; speed and feed of 


revolution 


threaded to suit the adapter, testing with the gage in 
Fig. 112. The plug is then cut off by a parting tool 
in the lathe carriage, the width of stock on 
diameter being 4% in. The head of the plug is formed 
This 
chuck is held in a standard three-jawed chuck secured 


the large 


to shape, being screwed in the chuck, Fig. 113. 

























adapter plug is given in Fig 

















FIG. 108 MACHINING THE ADAPTER BOTTOMS 
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FIGS. 110 TO 115 


GAGES 


AND TOOLS 


held 


revolving plug 


The 


and fed 


tool, Fig. 114, is 
against the 
the desired contour is obtained. 

The ring gage, Fig. 115, tests the 
the head. In Fig. 116 is the lathe 
the machining operation, which 
matical form by Fig. 117. 

The plug is held in the chuck, Fig 
A detail of the 
118. In 


to the lathe spindle 
in the lathe 
until 


rorm 


carriage 


3.1-in. diameter of 

set-up for performing 
also shown in diagram 
113, and the 
finish-machined 
119 is illus- 


slot machined on a miller 
Fig. 








AME 








trICAN 











MACHINIST 











FIG. 116 


















| 
IS ~ 
IN foal 
= 
> | ¢¥ j 
44 
Wii ANNAN’ 
4 My * KGL 
“A i »y ) | | 
/ = L 
| | 
j 
FIG. 117. MACHINING ADAPTER PLUG 


Machines Used—Lodge & Shipley, Boye & Emmes 
vecial Fixtures—Chucks and turning tools 
‘agwes—Ring and thread. 
Lubricant—None. 
Note—Between grindings of tool, 5 pieces; speed and feed of 
lathe, 110 r.p.m. with feed of ,, in. per revolution 
References—Figs. 110, 111, 112, 113 and 114 
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FIG. 118. ADAPTER PLUG 
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120. POWDER TUBE FOR 12-IN. SHRAPNEL 


FIG 








TWO OPERATIONS FOLLOWED WHEN 








MACHINING THE PLUG 


trated the key used to insert the adapter piug in the 
adapter. 
The Fig. 120, is 


tubing and is cut to length with a hacksaw. 


seamless 
The ele- 


ments are finally carried to the assembling department, 


powder tube, made from 


read) to be placed in the shell. 


Light Coloring for Large 
Machine Tools 
By J. C. AUSTIN 


large con- 


The 


visited the pressroom of a 


sheet-metal 


I recently 
manufacturing 


cern parts. presses 
and shearing machines were painted with very light- 


colored paint. It was indeed surprising to observe the 
effect and the 
some feeling one usually gets from heavy blackened ma- 
If this is 
so noticeable and relieving to a passerby spending only a 
few moments in the factory, what must it mean to the 
operators and other persons working there eight or nine 


absence of the depressing and rather awe- 


chines ordinarily found in big pressrooms. 


hours of the day? 

One’s surroundings and the things handled and worked 
with have so much to do with one’s spirits and feelings 
and resultant efficiency that even a trifling item such 
as the color of paint on a machine tool is well worthy 
of attention in these days when much effort is being put 
It is not 
uncommon, of course, to see the inner walls of a shop 
painted white, so why not carry the idea a little farther 
and include at least some parts of the machines? 

An additional effect, other than psychological, is of 
the “safety first” order, for it is not true that the light 
reflected from a white surface and the resulting shades 


forth to conserve all energies for useful work. 


and shadows render objects more discernible, so that 
operators are less likely to misjudge distances and get 
their fingers or hands in the way of moving parts? 

Without some study I am not prepared to state 
just how much more effort is required to keep clean 
and neat the light-colored machines than the darkly 
painted ones, but venture the statement that it is not 
as great as might at first be supposed. 
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Automatic Machine for Making 
Radiator Cells 


By EruHan VIALL 





SY NOPSIS—The machine here described takes 
a flat strip of metal and automatically forms it 
into the complicated shape used in automobile 
radiators. Once set, the machine requires little 
attention on the part of lhe operator, the strip 
feeding in at one side and the formed cells coming 
out at the other. The low power consumption of 


a battery of these machines is remarkable. 





When one stops to consider the enormous number of 
automobiles produced in a year and the fact that each 
one, with the exception of the air-cooled type, has a radi 
ator on it through which circulates the water that cools 
the motor, the question naturally occurs, 


Machine and Tool Co., Toledo, Ohio, is the maker, and 
both the machines and the radiator cells were originally 
designed by K. M. Boblett, who has been radiator expert 
for several of the largest automobile factories in the 
country. 

In order to be certain that the reader has a clear idea 
of the type of work produced, some of the cells will be 
shown and described before proceeding with a descrip- 


hig. 3, 


formed cells, 


tion of the working mechanism. At A, is shown 


section ol 


a section of a plain strip and a 


just as they were removed from the machine. B gives an 


end view of the cells, and at C are some partly pulled 
apart, to show the arrangement. Another view is shown 
at J). From these illustrations it will be seen that the 





How are these radiators made? That 
the copper cells are formed by automatic 
machinery is almost a foregone conclu- 
sion, since in no other way could such 
enormous quantities be produced cheap 
enough and good enough for commercial 
purposes. Several of the different ma- 
chines employed have been described in 
these columns from time to time as they 
were perfected. The machine described 
in this article is remarkable, not only 
for the comparative simplicity of the 
mechanism used to produce a rather com- 
plicated form, but also for its ease of 
operation and low cost of upkeep. More- 
over, it is in no wise an experiment, as 
two of the largest automobile factories 
have installed large batteries of these 
have been 


machine and some of them 


in use for over four years. It is enough 
to say that the first machine made is, in 
all points of essential construction, the 
same as those being made in the shop 
today. 

Two views of one of these automatic 
shown in 


cell-forming machines 


Figs. 1 and 2. 


are 





This particular machine 














is set up for the production of a double ~ 
row of copper cells each jj; in. square, rt io © 
but by using different set-ups various 

sizes and shapes may be The 


made in pairs, to feed right and left, so that the formed 


produced. machines are 


cells will feed onto the same table. One operator runs 
two machines, and an electric-bell alarm gives notice as 
soon as the strip stock on a reel is run off. 

On various kinds of work, copper strips 0.005 to 0.0055 
in. thick and from 2 to 444 in. wide are used. The aver- 
age speed of a machine is 70 r.p.m., and one will produce 
2 ft. of formed cells per minute, using 14 ft. of strip 
stock. 
paper, very little power is required; for instance, a 3-hp. 
Each 
City 


As the stock is almost as easily bent as so much 


motor runs 24 machines under working conditions. 
machine weighs complete about 850 Ib. The 





DIFFERENT 





TOMATIC 


ANGLE VIEWS OF Al RADIATOR- 


CELL FORMING MACHINE 


formed 
the 
the 
outside of each pair of cells for the circulation of the 


cell groups are shaped somewhat like a figure 8, 


from the strip and rep ated|y folded back against 


cells ahead. Depressions are formed lengthwise on 


cooling water. 

The cell strips or groups are cut the proper length to 
fit the the then 
assembled into the radiator frame and soldered, a finished 
Fig. 4 Several 


drawings of the different types of cells are seen in Fig. 


radiator to be made and are 


s]1z7e of 
radiator in actual use being shown in 
5, and they will give a good idea of the arrangement of 


the various-shaped cells and also of the placing and 
shape of the water spaces, 











632 AMERICAN MACHINIST Vol. 44, No. 15 


























FIG. 3 EXAMPLES OF SQUARE-CELL WORK FIG. 4. A RADIATOR IN PLACE ON AN AUTOMOBILE 
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FIG. 5. DETAIL DRAWINGS OF VARIOUS TYPES OF AUTOMOBILE RADIATOR CELLS 





























FIG. 6. POSITION OF PARTS WITH RAM UP FIG. 7 CROSS-SLIDES IN, FINGERS PARTLY ROTATED 
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FIG. 11. MANDRELS IN AND CLOSE TOGETHER 


The two slides G and / perat he in-and-out move 


ment and the turning lding movement of the form 


ing mandrels. These slides are actuated by cams at J. 
Ilere a disk is keved solidly to the drive shaft. On each 
side of this disk a cam disk is placed, ng locked to the 





} 


riddle disk by scTews throug! slots, as shown ut } a By 


his means the cam disks can be accurately set and prop 


timed with the rest of the mechanism. The method 
placing the slides themselves will be plainly seen by 
spection. The press ram carries a forming punch K 
and the two die-raising pins JL 
Proceeding now with further details of the forming 
nechanism, Fig. 6 shows the ram just starting down and 
the other parts in a corresponding position, The cell 


forming is done by two sets of mandrels of four fingers 








each, run in from opposite sides and working simultane 
FIG. 8. CLOSE VIEW OF MAIN WORKING PARTS ously, ‘Two fingers of each set are placed one above the 
| have an out or an in movement only. The 
A close-up view of one of the machines, Fig. 8, will her two fingers of the set have an out or an In move 
serve to point out the main working parts. The com ment and also a rotary movement through an are of 90 
bined drive pulley and flywheel, common to machines of deg. The first two fingers are used simply to hold the 
this type, is shown at A. The clutch lever at B is in a Work hile the others form or fold the work against 
convenient place to be reached easily by the operator. them. 
The handwheel C is used in setting or adjusting only. Each set of mandrels is carried on the inner end of a 
The cam D operates the feed-movement lever EF. It will slide A. These two slides are operated by a sliding plate 
be noticed that this lever is fulerumed in a block F, which working at right angles to them. This plate has two 
has several holes in it in a vertical line. By placing the diagonal slots in it, in which rollers on the ends of the 
swiveling bolt in different holes the stroke of the lever  cross-slides work, so that as the plate is moved one way 
may be varied to give several lengths of feed strokes. or the other the cross-slides are fed out or in. This 


—— 








FIG. 9. MECHANISM WITH WORK REMOVED FIG. 10. MANDRELS IN AND PARTLY ROTATED 
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sliding plate, which works parallel to the stock movement, 
is operated by slide B from the outside cam previously 
Downward movement of this slide draws the 
Movement is transmitted from 
rack the end, which 


described. 


two cross-slides inward. 
slide by a 


the vertical on lowe! 






bet) 
la 


bl 


FIG. 12. DETAILS OF PUNCH 


meshes with a gear segment on a cross-sleeve. A crank 


movement connects the sleeve and the sliding plate. 


This action will be better understood by reference to 
Fig. 8. Here cross-slide A is shown drawn inward to 
the working position, and slide and rack B are moved 


downward. Care should be taken at this point not to 
confuse the gear segment C’ with the one operated by the 
As soon as the cross-slides are fed 

the vertical slide D commences to rise, which causes gear 
segments C on each end of the shaft to turn and move the 
racks # and F, so that the pinion segments @ rotate 
through an are of 90 deg., carrying the folding fingers 
their rotary movement. It will be noticed that 


rack referred to. 


through 






































FIG. 13. DETAILS OF SLIDE POSITION AND ACTION 





AND MANDREL 





No. 15 
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the long pinion segments allow the cross-slides to work 
freely out or in without interfering in any way with the 
movement. 

the working parts, with the strip stock re- 
moved, are shown in Fig. 9, which illustrates the begin- 


rotary 
Some of 





All manatels in, 
start rotate 





All mandre/s, 
start out ~~ “Punch Down 
Cucle of Operation 
BENDING MOVEMENTS 
ning of the movements. The mandrel fingers 
that have an out or an in movement only are shown at 
The others are shown 


cycle ot 


A and B in their respective slides, 


lying on their sides at C and D, While the stock 
being fed along, the lower form EF, which makes the 


depressions on the under side of the cells, remains below 


the surface of the guiding channel, so as not to catch 
in the work. As the mandrels are moved into working 


position and the ram descends, however, this form is 
raised to contact with the work by means of the pins 
F and G, which strike both ends of the crossbar H and 
tilt the form upward. 

The feeding of the stock is done by a small slide that 
works back and forth at 7, being operated from the cam 
previously mentioned, through the yoke lever J. A roller 
kK, tensioned by the thumb-screw L, presses the stock to 
the slide. Unless some means were provided to lock the 
stock as it was fed forward, the reciprocating movement of 
the feed slide would simply move the stock back and forth 
with it. This condition, however, is provided for by 
having the mandrels fed partly into the cells before the 
feed slide starts back. 

The mandrel fingers, fed 
C and D, partly rotated, are shown in Fig. 


to meet, and the fingers 
10. The 


movement completed and all fingers together are shown 
The entire cycle of 


in Fig. 11. bending and forming 








FIG. 14. DETAILS OF CROSS-SLIDE OPERATION 
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operations, the action of the punch carried in the ram 
and the mandrel-finger movements will be easily under- 
stood by reference to Fig. 12, which needs little explana- 
tion other than that afforded by the illustration itself. 
MOVEMENTS 


INTERESTING CROSS-SLIDE 


‘ig. 13, 
and the method of moving the cross-siides out or in is 


A plan view of the various slides is given in | 


plainly shown in Fig. 14. These drawings, taken together 
with the photographs and description, will give a clear 
the entire 
the radiator cells. 


The precision with which the 


idea of mechanical action and formation of 


machine works will be 
appreciated that 0.005 
in thickness is very thin material to be formed into such 


when one considers stock in. 


an intricate shape without tearing or buckling in any 
water-tight at 20 


way. The finished product must be 
lb. pressure, 
0.003 in. 


does not draw or stretch the metal in any way, but simply 


These machines have handled stock only 


thick, when making aéroplane radiators. It 


wraps it into the desired shape. Soap water is used as 
a lubricant and is applied to both sides of the stock as it 


is fed between two felt rolls. 


Turning the Imside Edge ofa 
Scale Case 
By E. V. Tuomas 


It is a 
turning 


An awkward piece to hold is shown in Fig. 1. 
case for an automatic x ale. The operation 1s 


of the inside edge or flange, which is done on a vertical 
turret lathe in the shop of the Caille Perfection Motor 
Co., Detroit, Mich. The method of holding the casting is 
illustrated in Fig. A, B and C are station- 


ary, and the casting fits over the specially shaped ends. 


2. The jaws 


The rubber-covered post D is used as a driver only, to 
the cut. The casting is held 
is tightened 
down by the screw F, the ends of the spider arms catch- 


prevent slippage during 
down on the jaws by the spider 2, which 
ing the inside bottom flange of the casting, as shown in 
Fig. 1. The turning 
enameled, so that any method of outside holding is out of 
In addition, by this method of holding it 
centering Is greatly simplified. 


is done after the case has been 


the question. 
on the inside, 
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Precision Gage-Making Work 


By Gustave A. REMACLI 


One of the commonest forms of gag 


s the snap gage. 
skill are 


a number of different 


In spite of its simple construction, care and 


necessary in its making. ‘There are 
methods of 
the 


facilities. 


making a snap gage, differing according to 


dimensions ol the measuring points and toolroon 


Fig. 1, the slots 


for grinding o1 


such as is shown 


0.003 o1 


In akIng a gage 
milled, leaving 0.004 in 
the 


the stock after roughing the slots and stamping on all 


mav be 


either side of slot. Lat ly we have been annealin 


the required figures or names, for the gages have a 
tendency to warp, owing to the stamping. After harden 
ing, the gage is ground on both faces and on all th 
edges. 

If the familiar Brown & Sharpe surface grinder is to 


be used for grinding the slot or opening to size, the gag 


should be clamped to an angle plate and set in position 
so that the face of the gage is square with the face of 
the wheel. When being ground, the gage should be in a 
position directly under the center of the wheel. If th 


grinder is equipped with a magnetic chuck, parallels 
if plate sO that there will 


shift the 


should be placed around th ane 


be little opportunity for the set-up to during 


operation, 


The wheel used should he thin enough to enter the slot 


without touching the sides, and it must be dressed so 
that it grinds only at the corn One side of the slot is 
then ground until a smooth, clean surface is obtained 


If a wheel of the saucer tvpe is used, it must be reversed 
redressed enough 
to have it running true at the cutting edge. If a straight 


it will do the job 


on the spindle for the second side and 


: 
shown in Fig. 3, 


wheel is dressed as 


without It can readily | 
side of the slot has been grou 


not be shifted from its pos tion on either the angle plate 


ve seen that, after one 


reversing, 


d to a finish, the gage must 


or the table of the machine. 


The grinding operation is performed by entering the 


wheel into the slot, feeding the work against the wheel 
and then raising and lowering the wheel. The table of 
the machine may be moved so that the vage is removed 
from the wheel when the operator wishes to measure the 


slot. process, a minimum 


As lapping is a very slow 


stock should be left for removal in this 


amount ol 








a 


FIG. 1. TURNING INSIDE 


AUTOMATIC 


EDGE 
SCALE 


OR FLANGE OF 
CASE 











HOLDING FIXTURE POR THE 


TURRET LATHE 


DETAILS OF THE 
VERTICAL 
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manner. Therefore, all end play in the spindle of the 
machine should be removed, to facilitate a good grinding 
job. This is accomplished by clamping a spring against 
the end of the spindle, as shown in Fig. 5. 

If the operator wishes to play safe when grinding out 
much stock 
remains to be removed, by measuring the slot with a 
smaller test block and When the gage is 
almost to size, a test block, Fig. 2, is used to give accuracy. 
As may be seen, there are two sizes on this piece, one 
being 0.002 smaller than the other. All the measuring 
surfaces of this test block are carefully lapped to size, 
as the accuracy of the finished snap gage will depend upon 
the accuracy of the test block. If the gage has been ground 
as described, a good grinding job will be the result, and the 


the gage, he should determine just how 


feeler gages. 


0.0002 in. allowed for lapping will be sufficient to finish- 
lap the opening to the correct size. 
Most cutter-grinding machines are well adapted for 


crinding gages such as the snap gage of Fig. 1. In fact, 


FIG.8 


METHODS AND DETAILS 


if the spindle is in good condition and the other parts 
are in fair shape, a machine of this type is the best suited 
for general snap-gage grinding. The one best feature 
of this machine is that the line of travel of the table can 
be brought exactly in line with the face of the wheel. The 
importance of this feature in snap-gage grinding will be 
dealt with later. 

Before proceeding farther, it will be well to describe 
Fig. 6. One way to grind the gage is to move the gage or 
wheel as indicated at A; another, as at B. If the dimen- 
sions of the gage and wheel are such that the cutting 
corners of the wheel clear the corners A, Fig. 7, of the 
gage, the method A, Fig. 6, should be preferred. Other- 
wise, method B will have to be resorted to. 

Fig. 8 shows a set-up for grinding gages on a cutter 
grinder. This is the most convenient manner of grinding 
small slots I have ever used, with the exception of a 
machine constructed especially for the purpose. 

When it is imperative to grind the gage in the manner 


shown at B, Fig. 6, it should be ascertained whether the 





FOR 
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face of the wheel is in line with the line of travel of the 
table of the machine. If the wheel is not in line, the 
greatest error will be found at point A, Fig. 9, the error 
gradually decreasing to zero at point B. Hence, as the 
top of the gage comes in contact with the wheel at point 
C while the bottom of the slot in the gage comes in con- 
tact with the wheel only at point B, the top of the slot 
will be ground larger than the bottom. If a cutter- 
grinding machine is used for such grinding, the table 
may be adjusted with an indicator, as shown in Fig. 10. 

If good grinding results have been obtained, 0.0001 in. 
on either side of the slot will be sufficient for lapping. 
If poor results have been obtained in the grinding—that 
is, if the sides of the slot are rough or not parallel—a cor- 
respondingly greater amount of lapping will have to be 
done. As lapping is slow work, the very best grinding 
results should be aimed at. 

The gages, after grinding, are lapped to fit the test 
block, by means of small steel or cast-iron lapping blocks 


~.. of Travel of Tab 





FIG.9 FIG.10 


GRINDING SHOP GAGES 


that have been ground somewhat smaller than the slot and 
charged with fine diamond dust. If the opening in the 
gage is quite large, a lap may be held in the vise, the gage 
being moved to and fro by hand; but most gages can be 
lapped best if the gage is held in the vise and the lap 
operated by hand. The opening should be lapped so that 
the test block fits into it properly. Both sides of the 
opening should be parallel at all points, very flat and 
smooth, and wherever it is possible round corners should 
be avoided. 

A gage with an opening only ¢ in. in width requires 
the utmost skill if lapped by hand, and any slots smaller 
than ;\ in. should be lapped in a machine. At present 
we are making some snap gages with an opening of only 
0.0325 in. in width and are doing the work on a special 
grinding device. After grinding with a small, fine wheel, 
the wheel is replaced by a copper disk charged with 
diamond dust, the gage occupying an undisturbed position 
throughout, so that there is no opportunity for the slight- 
est off-set. 
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Chart for Ratios for Speeds in 
Geometric Progression 


By A. Lewis JENKINS* 





SYNOPSIS—An analysis of the problem of ob- 
taining geometric proqgre sston for the speeds of 
cone-type machine tools. Ratios found in practice 
are given. An alignment chart provides an easy 
means for determining the ratios of any common 


type of cone drive. 





It is generally conceded that the spindle speeds on 
machine tools should be in geometric series, and at the 
present time it would be unwise for a builder of machine 
tools to advertise his machines as having speeds in arith- 
metical, harmonic or cubic parabola series or in a geo- 
metric series that overlapped. 

An investigation of the speeds of over 500 machine 
tools shows that the machines having speeds in geometric 
If the speeds on 
these machines were presented to a mathematician hav- 
ing no knowledge of machine tools, with the request that 
he determine the series in which they are supposed to 
be, he would undoubtedly report that there is no law or 
series that expresses their arrangement even approxi- 
mately and that they may be arranged in almost any 
way within certain limits. This peculiar condition has 
undoubtedly been brought about through attempts to in- 
troduce other considerations, such as large back-gear 


series are decidedly in the minority. 


ratios, high belt speeds, large ranges of speeds and large 
steps on the cones. 

In most cases a compromise of these considerations 
may be effected in such a way as to give a geometric series 
without greatly affecting the speed values. In order to 
do this, however, it is necessary to know how the speeds 
are related to the geometric series. 

Considering a perfectly general case of speeds in geo- 
metrical progression, obtained by mechanisms consisting 
of a pair of stepped cones, back gears and one or more 
countershaft speeds such as are used on machine tools, 
let 


p = Number of steps on cone pulley; 


b = Number of back-gear changes; 
c = Number of countershaft speeds ; 
A = First or slowest spindle speed, in revolutions 
per minute ; 
L = Last or fastest spindle speed, in revolutions per 
minute ; 
re + + « we 1, Ve = Countershaft speeds 
(NN, the slowest and NV; the fastest) ; 


fe FSP We 1, We 
affecting a decrease in spindle speeds by being in gear 
(W, the smallest and Ws, the largest, their values being 
greater than unity) ; 

r = Constant multiplier in the geometric series of spin- 


Back-gear ratios 


dle speeds, or the geometric ratio; 
U,. Uy Us Up—i1, Up 
ratios (U, the greatest and affecting the highest spindle 


speed ) : 


Cone-pulley 





University 


*Associate professor of mechanical engineering, 
of Cincinnati. 





Diameters of steps of the counter 
shaft or driving cone (A the largest) ; 

a ee Diameters of the steps ol the fol 
lower or cone on the machine (Z the largest) ; 


¥ Total number of spindl speeds, 


SPINDLE AND COUNTERSHAFT SPEEDS: GEOMETRI 


RATIO 


The total number of spindle speeds is given by the 
equation 
T pe (b + 1) 

As a matter of fact, a perfectly general formula for 
the number of spindle speeds would naturally consider a 
back 
having a back gear equal to unity, such a consideration 


machine that has no gear, or “drives direct,” as 
being applicable to gear boxes and geared heads. In 
this case the expression for the total number of speeds 
is written 7’ 


considered as a combination of gears for decreasing thi 


peb. But since a back gear is commonly 
spindle speeds and since the terms first, second and third 
are used to designate the relative reductions they pro- 
duce, it is considered desirable to follow the well-estab 
lished practice of calling the one giving the least reduction 
and highest spindle speed the “first back gear ratio,” 

The value of the geometric ratio for any number of 
countershaft speeds, steps on the cone and back-geat 
ratios may be found by the equation 


r (5)’ TED l 


On the assumption that the consecutive spindle speeds 
are obtained by employing all the countershaft speeds 
before shifting the belt or changing the back-gear ratio, 
the countershaft speeds are in the following geometri: 


series : 
N, = N, Ne—3 = Nyre-® 
N, = N,s Ne—2 = N,re-9 
N, A , r3 N, l N, 7" 2) 
N,=N,e No = Nyre-0 


The ratio of any two successive countershaft speeds 
must be equal to the constant multiplier, in order to 
have the spindle speeds in ceometrical progression. 

Taking the values of the back-gear ratios that 
greater than unity gives 


reduce 


the spindle speeds as being 


W rrr We ? ppe (0 — 2) 
W, gepe Wh—1 ppe (> — 1) 
We p3pe Wy, ype 
ét.¢4éd denote the diameters of the steps 
on the driver, a being the largest. 
zy. ©. w denote the diameters of the steps 
on the follower, z being the largest. 
va Ca Oo lp» are the ratios of the cone- 


aio c 


. . . . . . 


pulley diameters and are equal to 
6 v Ww £ 


U, being the largest and Up the smallest. 


1 
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If N denotes the highest speed of a five-step cone pul- 
ley, regardless of the relative sizes of the cones, the 
lowest speed of the follower is 
A = NU, = NUp 
and the highest speed of the follower is 
L = NU, = NUpr?-! or U 


which is true for any number of steps. If there are « 


“we Upr? 
countershaft speeds, 
T7 
This equation may be written 
U, = Up 
and similarly, the other ratios are 
U, + Up—1 =re-9% U, + Up—2=nr0-°9 
Up + U, = rele - Cr - DI 


1 


1 = Upr’ o- ® 


r (p - 1) 


These equations represent ratios of the cone-pulley 
ratios, and in order to determine the value of any one 
cone-pulley ratio it is necessary to make some such 
assumption as 

Up, 2 
where t = N —N, 
L NU, U,tNn, 


in the equation for the highest speed, 


or that value by which all the cone-pulley ratios must 
be divided when the countershaft speed is changed without 
changing the spindle speeds. It is easily seen that, if 
the countershaft speed on an ordinary lathe be doubled, 
the diameters of the countershaft cones must be reduced 
to half their size, if the spindle speeds remain unchanged. 
It is an important fact that the cone pulleys do not nec- 
essarily have to be duplicates in order to give the desired 
ratios or to maintain a constant length of belt; hence, 
from the foregoing equations 


U, U, U2 


1 1 1 


Up «2 t? 


and 
U, U,. U2 U. V2 
Up—1 # #3 Up—2 ff 
By substituting, 
La , FO 
t? Up 


and similarly, 


(p ») (3 Pp) 
l’, ir 2 l p l tr 2 

(p — 7) (1 p) 
U,=tr 2 Up =tr’ 2 


In the equation for the slowest spindle speed 


A= NUp = Nf‘ = re (l pP) 


the actual countershaft speed, V, Nt, may be given 
any desired value by selecting the proper value of 1. 
By making / L,: Me N, and the cone pulleys practi- 


cally become duplicates. 

In connection with this last statement it should be 
remembered that duplicate cones have their diameters in 
arithmetical progression, and they will not give speeds in 
an exact geometrical progression; the error, however, is 
so small that it may be neglected except in very unusual 


cases. 
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The table on the alignment chart shows the number 


of spindle speeds; values of r in terms of the fastest and 
slowest spindle speeds; the back-gear ratios and the cone 
pulley ratios in terms of r for all cases usually met in 
the construction of machine tools. 


An investigation of about 400 lathes shows that it 


s average American practice to have a constant geo- 
metric ratio, based on the ratio of the highest-lowest 
speed, for each type of lathe, whereas it is English prac- 
tice ( Nicolson and Smith) not to have the geometric ratio 
the same for any two machines, unless by mere accident. 

The average values of r, based on the ratios of the 
highest and lowest speeds, for lathes built in America are 
as follows: 


Average Valus 


Type of Machine ofr 
Three-step cone, double back gear, 9 speeds l 
Three-step cone, double back gear, 18 speeds 1.23 
Four-step cone, single back gear, & speeds 1.69 
Four-step cone, single back gear, 16 speeds 1.3 
Five-step cone, single back gear, 10 speeds 1.58 
Five-step cone, single back gear, 20 speeds 1.26 
All-geared head, & speeds l S 
All-geared head, 12 speeds ....... : 1.36 
All-geared head, 16 speeds... 126 
\ll-geared head, 18 speeds ....... eid 1.23 


Taking the average of these values of r for 8 9 and 
10 speeds gives 1.58, and for 16, 18 and 20 speeds gives 
1.25. 

For radial drilling machines having 20 spindle speeds 
the values of r vary from 1.27 to 1.35, the average being 
about 1.3. The value of r for vertical drilling machines 
having 8 spindle speeds varies with the size of the ma 


chine and is equal tor 0.96758? where S size ol 


gives 1.49 for a 20-in. machine and 1.61 


machine which 
for a 36-in. machine. <A constant ratio of 1.14 has been 
proposed for vertical drilling machines having 10 spindle 
speeds. 


The result of having a constant geometric ratio for all 


machines would be an ideal condition from the standpoint 


of time setters who make special slide-rules and charts 
for machines. Carl G. Barth proposed the ratios of V 2 
q 4 . 

2)? 1414 and v2 (2): 1.189 for all 
machines. These are considerably k 
1.58 and 1.25 obtained by taking an average of average 
values used in the various types of lathes. Values of 
1.25 and (1.25) 1.56 are easily remembered and come 
nearer to representing the present practice on lathes than 
the values suggested by Mr. Barth. 

It would be in accord with Mr. Barth’s idea to us 
(2): 1.682 when ¥V 2 is not large enough to cover the 


~ 4 
required range and Vv ~ (2)5 1.0905 when vy 2 


is too large. There is apparently no very good reason 
why one of the values 1.0905, 1.189, 1414 and 1,682 
should not be used in designing any machine tool. 

It should be observed that the values of the ratios of 
the countershaft speeds, cone pulleys and back gears «i 
pend only upon the value of r, which varies with the 
ratio of the highest and lowest spindle speeds for a given 
mechanism and is independent of the values of the coun 
tershaft speeds. Hence, if a machine is designed with 
speeds in a geometric series having a constant multiplier 
equal to r, its speeds will always be in a geometric series 
having that same value of r, regardless of the counter 
shaft speed, provided the ratio of the countershaft speed 
is kept equal to r. 

The alignment chart, together with the table shown in 
Fig. 1, offers a very easy means of determining the values 
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f the geometric ratio and the gear and pulley ratios of 
practically any cone-type machine tool and may also be ap- 
plied to some mechanisms used in the all-geared types. 
The method of using the chart is shown in the solutions 
of the following problems which are taken from lathe 
practice. The first gives the limiting speeds for a ma- 
chine having a four-step cone and single back gear. The 
the 
The second gives the highest spindle speed on a 


values for various ratios are the quantities to be 
found. 
five-step cone single back-gear machine, having two coun- 
tershaft speeds and asks for the pulley ratios and the valu 


of the lowest spindle speeds. 
Two ILuusrratriveE PropLeMs 


Problem l 


step cone single 


The highest and lowest speeds on a four- 
hack-geared lathe having two counter- 
shaft speeds are 260 and 7; what should be the values 
of the cone-pulley and back-gear ratios and the ratio of 
the table on the chart 


it is seen that the back-gear ratio for this machine is 


the countershaft speeds? From 


W = r*, the cone-pulley ratios are r*, r, : and : and 
the total number of spindle speeds is T 16. To use 
the chart, draw a line connecting 7 on the A axis with 
360 on the ZL axis, cutting the # axis at 51.4. Then 
through this value of R draw a line through 7 16, 
and this will cut the r axis at 1.3, giving the geometric 
ratio. A line produced through r 1.3 and m 8 
gives W 8.15, which is the back-gear ratio: through 
Mm 3 gives 2.2 for the first cone-pulley ratio, and 
through m = 1 gives 1.5 for the second cone-pulley ratio. 
1 l 
ITence, the cone-pulley ratios are 2.2, 1.5, = ~ and > 9" 
The ratio of the two countershaft speeds is 7 : 1.3. 


Problem 2 
cone single back-geared machine having two countershaft 


The highest spindle speed on a five-step 


speeds is 430, and the back-geared ratio is 10.1: what 
are the pulley ratios and the value of the lowest spindle 
From the table it is seen that the back-gear ratio 


speed ? 
is 7°, the cone-pulley ratios are r*, r°, 1, , and 
| ‘ 


Through W 


1.26. 


~ and 
r? ? 


10.1 draw a line through m 
Then through this value of r draw 


T 20. 
10, giving r 

lines through m 
2.52 and 1.59; or the cone-pulley ratios are 2.252, 1.59, 


tand m 2, giving values of U = 


I ry . . 
1, and . hen through this value of r = 1.26 


1.59 
draw a line through 7 20, cutting the R axis at 81. 
A line through this value of R and L 130 cuts the A 
the desired value for the slowest spindle 


» Ae” 


weJt~ 


axis at 5.3, 
speed. 
Problem 3—On a three-step cone double back-geared 
machine having two countershaft speeds the first cone- 
pulley ratio is 1.49 and the highest spindle speed is 313, 
what are the lowest spindle speed and the back-gear 
ratios? It is seen from the table that the first cone-pulley 
for this machine is 7°, the back gear 
r® and r™, and 7’ Through 1. 
2 draw a line cutting the r axis at 1.22. Then through 
12 draw lines cut 


ratio ratios are 


Ls. 19 and m 
this value of r and m 6 and m 
ting the W axis, giving 3.29 and 10.9 for the back-gear 
ratios. Through 1.22 and T 18 draw a line 
cutting the R axis at 29.5; then through this point and 
L = 313 draw a line cutting at A 10.6, which is the 
desired value of the slowest spindle speed. 


r= 
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The Best Way To Make Cores 
and Prints 
By J. 


One of the necessary evils of the pattern shop when 
the hole to be cored is below parting line of mold is the 


J. Eyre. 


making of tail prints and core boxes. 

Pattern 
allowing plenty of taper to the face as well as the sides 
of the tail prints, which insures better work in the core 
room and foundry, and consequently a better casting. It 


makers should appreciate the necessity of 


allows the core to drop freely into place without scraping 
the the the mold, and 
away with the “tin” back of the hole, caused by clearance 


sand into bottom of also does 


heing allowed or by the molder filing the teat of the core, 
as is frequently done. 

It is common practice to make the core box as shown 
in Figs. Land 2. Both methods are costly and have their 
faults. Fig. 1 illustrates the core parted through the 
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METHOD OF MAKING CORE PRINTS 
center, when it 1s apt to break down unless the greatest 


care is used by the core maker. The method of making 
the joint shown in Fig. 2 exacts more care and time in 
the pattern shop, and unless special attention is given, 
it is likely to stick in the square or closed corner of the 
box. With is choked with 
sand in the joint of the box, making the core oversize, 


which is likely to crush the mold when placing the core 


both methods the core box 


In position 
In Fig. 


I have used this type of box for wood and metal 


3 is shown a much simpler form of construe- 
tion. 
molds for a good many years and find it gives better 
satisfaction in the core room, besides being much cheaper 
to make. 

It has a further advantage over the methods illustrated 
in Figs. 1 and 2 in that it can be made up for multiple 
cores, as shown in the illustration, for any number of 


cores, 
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a Pressed-Brass 


Hame Ball 


By ERNES' 





SYNOPSIS The work described herewith in- 
cludes blanking, cupping, drawing and bulging 
dies used in turning out a reqular standard prod- 
uct a hame hall for dratt-horse harness. 7 ( 
de lails of lhe bulging die, or “Haid pune “eg are 
partite ularly inte re sting, as the 7] show how hu hind 
die Ss can he worke d rapidly and maintain a supply 


of the bulqing hquud, 





The production of a pressed-brass hame hall, as shown, 
necessitates four press operations, including both draw 


ing and bulging. The drawing dies produce a brass shell, 
14%; in. in diameter by 4 in. deep, which goes through an 
annealing furnace and is then put through the bulging 
operation of the “fluid punch” type, which is not com- 
monly known, producing a finished brass hame ball, as 
shown. 

A set of first-class dies is also shown. They are so 
designed that it is possible to replace parts quickly and 
without much cost. In the first operation a cup A, Fig. 
1, is blanked and drawn on a double-action press, which 
vives greater satisfaction than a sinvle-action press. The 











FIG. 1. HAME BALL, 16 GAGE BRASS 


double-action press makes it possible to run continuously 
on the sheet, the shells being pushed through the draw 
die and dropping into a receptacle beneath, whence they 
are automatically conveyed to the belt press. Here they 
are drawn to 1%4-in. diameter as B drops through, and 
are again automatically conveyed to the following opera 
tion, where they are reduced to 1,4;-in. diameter, as (. 
They are then annealed, to prevent the shells from break 
ing or splitting while being bulged on the fluid die, which 
is supplied with lard oil automatically through a pump 
and the proper supply gaged by an overflow pipe, shown 
at H, Fig. 5. 

In Fig. 2 are shown the blanking and cupping dies 
and the punches. The blanking punch A, made of hard 
ened tool steel, is screwed to the cast-iron punch holder 
B by screws (C. 

The blanking die D is made of hardened tool steel, the 
cupping die F of high-speed steel, highlv polished. The 
dies D and F are seated in the cast-iron bolster plate £ 
and held in place by the stripper and side gages G, which 
in turn are held securely by fillister-head screws //. 

The stripper plates J release the shell from the punch 


K. They have a horizontal motion of 4 in. and re- 





A. WALTERS 


ceive the proper tension by small springs S. A small 
pin gage J spaces the blanks 
The drawing punch pot A s made of high speed 
steel and screwed to the machine-steel punch 1 \ small 
hole drilled in the center continues through the punch, 
— = 
L | 
| _ 
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FIG. 2 BLANKING AND CUPPING DIES 


to prevent a vacuum and allow the shell to strip easily. 

Guide pins WM are made of hardened tool steel and 
The guide pins are 0,002 
in. smaller in diameter than the bronze bushings .V and 


secured by headless screws LV, 
are lubricated with machine oil mixed with white lead, 
which is placed in a recess at .Y. 

The bushing .V is secured by headless screws OO. The 
holes PP are tapped underneath the bolster plate. This 
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FIG § SECOND DRAWING DIE AND PUNCH 


method of bolting the plate to the press is better than 


vives the cies 


having holes go through the plate, and it 
and bolster plate a much neater appearance, 

Figs. 3 and + show the drawing dies that reduce the 
diameter and draw out the second and third operations 
The punch A and the dies B are made of high-speed steel 
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highly polished and very durable, as compared with ordi- 
nary tool steel. ; 

The inserted die B, Figs. 3 and 4, are cheap and last- 
ing, as compared with a large solid die, because it can 
be shrunk and brought back to size a number of times. 
It can also be replaced in a few seconds when necessary 
and does not hold up production on the succeeding opera- 
tions while making a change. 

The ring dies B are set in the bolster plate C and do 
not require to be held, as the stripper pins )P strip the 
shell from punch A on its return, making it impossible 
for the shell to unseat the die. 

The stripper pins DP are made of tool steel and hard- 
ened at the ends Y. They receive the proper tension 
from springs 2. The setscrews F hold springs EF in posi- 
tion and regulate the necessary tension. The holes G 
are tapped to secure the bolster plate to the press bed. 

Fig. 5 shows the bulging die and punch with shell in 
position and reservoir filled with oil ready for the de- 
scent of the punch to bulge the taper and finish the 
ball. The punch A is made of hardened tool steel, while 
B is the bolster plate which seats the dies. These are 
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FIG. 4. THIRD DRAWING DIE AND PUNCH 





made of hardened tool steel, consisting of two halves CC, 
which in operation are opened and closed by handle and 
screw DD, Both halves are counterbored to receive four 
springs # that spread the dies and keep them open while 
removing and placing the shell #, shown in place to be 
opened and bulged. 

The oil is supplied by an automatic pump and enters 
through the pipe at G. The overflow pipe // expels the 
surplus oil and acts as a gage in keeping the reservoir 
from overflowing. It is important that the overflow pipe 
be 1% in. above the shell level, in order to keep enough 
oil in the reservoir instantly to fill the shell # when it 
is dropped into position. 

The punch A has a %4-in. threaded hole through the 
center to allow pressure adjustment by the threaded plugs 
JJ and rubber washer A. This must be 0.005 in, smaller 
than the inside of the shells. This operation opens and 
wires over the flange and at the same time bulges out a 
perfect ball on the end. 

Good judgment and care must be exercised in both ad- 
justing the press and in the oil-displacement space in the 
punch. This space is secured by adjusting the plugs J./ 


in order to get the proper effect on the ball. The pres- 
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sure is equally distributed on the dies CC by the hard- 
ened block J when closed by screw and handle DD. 
When the shell is in place, it will be noticed that the 
hollows of the dies are full of oil. As this must be ex- 
pelled, the oil channels YX are provided and must be 
as small as possible in order not to leave any depres- 





i 
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FIG. 5. BULGING AND OPENING DIE AND PUNCH 














sion on the finished ball. The bronze bushings L and 
M and the nut can quickly be replaced when it becomes 
necessary. The tapped holes OO are to secure the bol- 
ster plate to the press. 
% 
Multiple Milling Jig 
By EK. A. THANTON 

The idler stud washers on Henderson motorcycles are 
first drilled and turned; then they have a 1-in. slot 
milled across the top. Some of the slotted washers may 

















A MULTIPLE MILLING JIG 


be seen at the right in the accompanying illustration. 
They are slotted in lots of 12 in the jig shown. 

The washers are slipped into the channel, as at A. 
The clamping jaws B just catch the shoulders of the 
washers. These jaws are operated by eccentric rolls C 
and PD, which are turned by the handles EF and F. As 
soon as the lot is slotted, the washers are pushed out and 
the jig refilled by shoving washers in from one end. 
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Furnace and Oil Burner Plans 
By Louris D. Perk 


A large furnace equipped with oil burners and with the 
proper combustion and draft for annealing steel castings 
economically was for some time a problem with us in 


several ways. A large positive blower furnishing the air 


for the burners caused no end of repair expenses, and thi 
steel stack was usually red hot and a smoke nuisance, 
The furnace was 20 ft. long, 13 ft. wide and 9 ft. high 


3 
from the car to the roof arch. Remodeling was carried 
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Flue Outlet 


























FIG. 1. ANNEALING FURNACE AS REMODELED 


out with good results, as in Fig. 1, which shows a cross- 
section of the annealing furnace after it was changed, 
and equipped with new home-made burners. 

The original construction included the wall A and 
air-take holes B, comprising the combustion chamber. 
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FIG. 2. ACTION OF THE BURNER 


A burner was devised, as is shown in Fig. 2, made up 
almost entirely of standard fittings and gas pipe. The 
pipe C was heated and drawn somewhat to a point, leaving 
a hole just large enough to pass through it the nozzle D. 
The nozzle is a water-hose garden sprayer and can be 


hought for 20c.: the rest of the parts are standard 

















FIG. 3. BURNER WITH VALVES AND OIL STRAINER 
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fittings. The complete burner, fitted with valves and oil 
strainer, is shown in Fig. 3 

Fig. 2 gives a good idea of the spray. Before the steam 
is turned on, the oil sprays in the direction £, shown it 
dotted lines. The steam passes out over the nozzle, mixes 
with the oil and in a very fine vapor or gas takes the 
course shown by F. The injector effect draws in enough 
air to produce perfect combustion in the furnace without 
any additional air supply. 

It might appear that the 
will be colder than the outlet si 


burner side of the furnace 


le, owing to the travel of 


1a furnace of this size 


} 
} 


the heat, but our experience wit 
does not find this to be the case. 
more nearly ideal, however, if the flue outlets were placed 


Conditions would be 


on both sides of the furnace. Under their changed con 
dition our stack barely gets warm, and the smoke is hardly 
perceptible. In addition to this the blower was shut down 


and steam used instead. There is also a marked saving 


in fuel oil. Fig. 4 shows a cross-section of a proposed 


2 





a 
c 
bu, Ground 
4 4 . 
_ a € 
r Ay 
c bie 








FIG. 4. FURNACE FOR MELTING ALLOYS 


heating furnace for melting alloys with fuel oil. It is 
built in tunnel shape, so as to give a coiling motion to 
the flames. 

It might be of interest to many who have furnace 
problems to know something in regard to the proper siz 
of flue outlets. After considerable experimenting with 
three different kinds of furnaces, I find that 1 per cent 
of the volume in cubic feet of the furnace expressed in 
square feet gives the proper total area of flue outlet 
for example, take a furnace 5x6x2 ft., to have two flu 
cutlets: 5 &* 6X 2 60 cu.ft.: 1 per cent. of 60 

| 


OG sq.ft. ; 0.6 | 86.4: S64 2 133.2 sq.in. 


Therefore the size of each opening is 6x7 in., nearly. 


Spline-Milling Fixtures 
By W. S. Wrigut 


The spline miller has been used quite extensively in the 
past to spline keyways, to hog away metal to be f nished 
later by another operation and for cutting through slot 
With the rush of gun work a new field of usefulness has 
been opened up for this type of machine. It will do a 
vast amount of work with practically no attention, for 
one man of the unskilled class can handle several machines 
without inconvenience, as a machine once started will 
run until its operation is completed and then stop. Each 
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cutter may not remove as much stock as an end mill; 
but as each machine is two spindled, the results of a 
day's run are quite satisfactory. The cutter used is 
called a fish-tail cutter, being made with two, three or 
four teeth. 

The table moves as any miller table, only it is 
accelerated by different means and passes back and forth 
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FIGS. 1 AND 2. DIAGRAMS OF STROKES OF TWO 
SPLINE MILLERS 

between the two spindles. The distance from the center 

line of the cutters and the top of the table is constant 

and cannot be changed. 

Capacity diagrams of these machines, of Pratt & 
Whitney make, are shown in Figs. 1 and 2. Fig. 1 is 
for the smaller machine, in which the 
standard collet takes a_ straight- 
shanked cutter 14 in. in diameter, f{ />- ~ 
although ,',-in. cutters may be used. 
The entire head of this machine is ad- 
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mounted a swivel jaw C held on the slide by means of 
a shoulder screw //. All these parts, except the base, 


are made of machinery steel and are carbonized, hardened 
and ground. With the high cost of tool steel it would be 
out of the question to make these parts of that material. 

The jaws are closed by means of a cam £, mounted on 
a stud F' in the iron base A. The long end of the slide 
is held down by passing under the stationary jaw B, and 
the head end of the slide is forced downward as well as 
forward by the action of the cam in closing. 

On the side of the slide is screwed a plate G, in which 
is a rectangular opening. Driven into the side of the 
cam handle £ is a pin K. As it is desired to open the 
jaws to remove the work, this pin bears against the back 
side of the opening in the plate G and pulls the slide 
back or toward the operator, thus allowing the work to 
be removed. In the bottom of the base is planed a slot 
of the same width as the slot in the miller table, and 
two keys J are screwed in place. 

Fig. 4 shows the part upon which the cuts for both 
slots are made. The slot cut in the fixture, Fig. 3, is 
the’ small one marked Y, while the cut marked Y is the 
one taken in the fixture of Fig. 5. The work in each 
case is positioned by the lug at the right of the cut Y. 
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its shaft, and has a 2-in. cam stroke 





justable 244 in., and the table cam \ 
stroke is 1 in. for each spindle, making 
a total movement of 2 in. The table ee _#-F H 
Shae Te \ _— : 
travel is 2 in. = a 1QO} om 
The larger machine, shown in dia- : ; \ y™ Cc 
gram in Fig. 2, has an adjustment of I om rs F av = 
1 in., by means of moving the cam on na , es E rr - 6 
oe ++—_—__— 
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for each spindle. Thi machine t uke — « om 
straight-shank cutters 14 and +, In. in | -_ — 2S 5 eee 
diameter. The table travel is 4 in. ered 


In Figs. 3 and 5 are shown two 
styles of spline-milling fixtures, which 
are typical designs for these machines. Considering 
Fig. 3, the base A is of cast iron. Upon it is 
mounted a stationary jaw B, which is screwed, doweled 
and tongued to the base. Under this jaw and in a slot 
in the base is a machine-steel slide D, upon which is 











FIG.3 


FIGS. 3 AND 4. A SPLINE-MILLING JOB AND ITS 
FIXTURE 


FIG 





5. ANOTHER SPLINE-MILLING FIXTURE 


When work can be held in a horizontal position and 
not vertical, as in Fig. 3, a fixture of the type shown 
in Fig. 5 may be used. In this fixture upon the base 
A is screwed and doweled the machine-steel block B, 
which is a bedding and locating block for the work. 

The work is held down on this plate by means of a 
swivel clamp C, hung in the leaf D. The leaf is swiveled 
on the pin A on a machine-steel block G, which is screwed 
to A. Clamping the work is done by a binder handle 
E, which is hung on the pin F in the leaf and binds 
under the pin M in the base. The block @ is cut at a 
45-deg. angle, as shown, to prevent the leaf from being 
thrown back on the table of the machine. The binder EF 
is a forging. The casting is planed from 445 to */,, in. 
below the bottom of the leaf, when in the position to hold 
a piece of maximum size and to allow the leaf to close 
tight on a piece of minimum size. As considerable 
pressure may be put on the handle Z, a stop handle ZL 
is provided with screw and nut VN. This fixture is keyed 
to the machine table in the same manner as the one of 
Fig. 3, and each is held in place by T-nuts and fillister- 
head screws. While conditions may require fixtures of 
different construction, these convey the general idea. 
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Letters from Practical Men 











A Continuous Milling Fixture 


The continuous milling rig shown herewith was set 
upon a Brainerd miller to help out on a rush order, 
The work to be done was the surfacing of irregular- 
shaped cast-iron pieces that were already ground on one 
side. The two faces had to be parallel within +0.0005 
in. 

There was at hand a fixture that, with a little changing, 
was well adapted to the work. A pair of heavy bearings, 
mounted on a base, carried a 114-in. worm-driven shaft, 
on which a faceplate was swung. This faceplate was 
provided with a locating stop for the work and a screw 
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A CONTINUOUS MILLING FIXTURE 


to draw each piece flat against the faceplate, a tapped 
hole already in the pieces being convenient for this opera- 
tion. Removing the worm shaft from its former position, 
it was fastened to an angle plate as at 1, so that a belt 
drive could be obtained from the regular feed. To do this 
a pulley was screwed to the worm gear on the back of the 
machine in line with the pulley #2 in the upper worm 
shaft. The usual feed changes were thus obtained and 
applied to the faceplate. Removal of the pinion on the 
screw allowed the table feed worm gear to revolve with- 
out moving the table. 

An end mill carried in the spindle C completed the 
outfit. The production was 450 pieces per day—all within 
the prescribed limits. To insure perfect work, the saddle 
was moved up, the feed put on and the working surface 
of the faceplate D dressed off lightly by the end mill 
before any pieces were run. <A screwdriver was the only 
tool the operator needed to attach the pieces to the face- 
plate. The screws used to hold them may be seen on 
the outer ring. 

Incidentally, the illustration shows a source of danger— 
guarded in this instance—which to the writer's belief 
the safety inspectors have overlooked. There are any 
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number of this type of miller in use, all powerfully geared 
and all made with a big driving gear in the spindle. 
The gear has six arms, the spaces between which when re- 
volving forming as dangerous a trap as could be found. 
If by anv chance an arm were thrust through one of the 
openings, the mildest possible result would be a broken 
limb. ‘The writer has protected the machine shown and 
others by disks of 3¢-in. boards cut out on the bandsaw 


} 


and held on the gear by wood screws passing through the 
boards themselves, one disk being on each side of the 
arm. DonALpD A. HAMPSON 


Middletown, N. Y. 


Extended Tool Post for 
Crankshaft Turning 
For turning large crankshafts the extended tool holder 
shown in the illustration has proved very suitable. The 
regular tool slide his been removed and the upright, 
which is a steel casting, bolted in its place. This, of 
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TOOL POST FOR CRANKSHAFT TURNING 


course, may be swiveled so as to use it with either the 
right or the left hand. Near the upper end a slot has 
been planed, and a hardened-steel circular piece has been 
provided beneath the tool, enabling it to be set at any 
angle necessary. ‘Two setscrews are used for clamping. 
Lima, Ohio, D. S. MANN. 


Portable Power Plant and 
Countershaft 


The illustration shows a portable countershaft built for 


use in the finishing operations on hand screw machines. 
The base is of the same width and height as the stand 
ard elevating truck platform, with extensions of suffi- 
cient length to straddle the leg of the lathe at the spindle 
end and take the belt pull. 


A 3-hp. motor is mounted 
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on the base and belted to a countershaft, with tight and 
loose pulleys and cone on the upper framework. The 
power W ires are supported over the ere ting floor by small 
ropes and weights and are long enough to allow the ma- 
chine to be moved anywhere on the floor. They are 
attached to the frame, with a double-throw switch on the 
side nearest the operator. 

The machines were assembled by the progressive system, 
in rows of ten each. When the end one was completed, 
the countershaft was moved up to it, the belt attached, 
sliding the countershaft back until the requisite belt pull 
was applied. The screw machine was run in the reverse 
direction while the spindle nose was ground to the cor- 
rect taper, owing to the fact that our internal grinder 
ran anticlockwise. The turret then «rilled, 
bored with a single-point tool and reamed. ‘The tools 


holes were 





PLANT 


POWER 


THE PORTABLE COUNTERSHAFT AND 
for this operation were held in the automatic chuck collet, 
thus insuring absolute alignment of the turret holes with 
The belt was then taken off and the counter- 


line. 


the spindle. 
shaft moved to the next machine in 

The countershaft was easily handled by one man and 
saved a great deal of that would 
otherwise have been required in moving machines to ihe 


H. B. McCray. 


time and confusion 


line shaft and back again. 
Charles City, Lowa. 
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A Boring Bar 


The accompanying drawing shows a boring bar that 
has been found very useful for short heavy engine-lath« 
work. While it is a bar, its construction permits it to 
be used for numerous turning and facing jobs as well. 

The cast-iron block A is bolted to the carriage after 
being planed to fit the tool-post slot and is bored in 
A kevway is cut in the top of the bore and a 
The key is made slightly loose, 
When in use, it is 


in the block A. 


place. 
hardened key fitted to it. 
so that it may be removed easily. 


held in place by a substantial setscrew 
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The bar has a keyway in each side, which permits it 
to be turned over for inside or outside work. The tool 
slot is cut at an angle of about 45 deg., for the purpose 
of vetting into corners. Forged bits of 34-in. steel are 
used, and the bar is about 3 in. in diameter or may be 


heavier, if required. Braces may also be provided for 
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A BORING BAR ADAPTED FOR HEAVY LATHE WORK 

the back end of the bar and attached to the rear end 


of the carriage to prevent springing. 

A socket J), which slips over the end of the bar and 
is held in place by a setscrew, makes it unnecessary to 
remove the bar for boring small holes. Bars of various 
lengths to suit the work being done may be used in the 
small end of the socket. Other caps may 
he made to slip over the end of the bar, for holding 
thread chasers and forming tools of different kinds. 

Los Angeles, Calif. F. L. Bow er. 
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Fitting Tube-Mill Gears 


The tube mills in a certain portland-cement works 
are gear driven. The gear and pinion on the intermediate 
shaft are subjected to tremendous stresses and vibration. 
To be sure that they would not come loose, we used 
to bore them out a force fit and press them on the shaft 
in the shop. When the gear was worn out or broken, 
the whole shaft, which weighed over 3,000 Ib., had to be 
taken out and moved to the shop, the gear pressed off and 
a new one pressed on, which took considerable time. We 
tried to hold them on with a slip fit, but in time they 
always worked loose, no matter how well the key was 


fitted, spoiling not 
——— 
only the gear, but 


; <> Ship fit part 
sometimes the shaft as \ 


well. So we tried a 

° d \ 
system which, because \ | 
. ; about 
we did not know anv _{i/)// [ —. uit | Fn 

, : ‘ f cial i tx J2 
other name for it, we | 
called the two-diam- / 
, ry \ UV, 

eter fit. The gear was \\\ ae, / 
bored om a force fit as ~~-force fit part 
usual, but allowing ——— 
more for the fit. The FITTING TUBE-MILL GEARS 
shafts were 6 in. in 


Then the 
gear was moved over in the chuck about gy in. and an- 
We allowed the tool to toucti just half 
This second bore was 


diameter and we allowed eight thousandths. 


other cut taken. 
of the diameter of the first hole. 
an easy slip fit on the 6-in. shaft. The keyway was then 


cut in the middle of the larger-sized bore. To assemble, 
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the gear was slipped on the shaft to the required point 
and the taper key driven, drawing the force-fit bore 
against the shaft. 

When the gear was to be changed, the key was drifted 
out. A few blows from a sledge were sufficient to knock 
the gear down onto the slip-fit part of the bore, and 
it was easily slipped off the shaft and a new one put on. 

Although these drives are subjected to great stresses 
and vibration, we never had one come loose. As far as 
we could judge, this method of holding was just as secure 
as the force fits. EK. W. WriG Ley. 

Seattle, Wash. 
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Handy Punch and Die Block 


Herewith is shown a sketch of a very handy punch 
and die for a mechanic’s tool kit. It may be used to 
punch sheet metal of any kind. 

The series of holes is drilled straight through both 
flanges and is made to take the punches C, made from 
standard sizes of drill rod. These are cut from the 
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A HANDY PUNCH AND DIE BLOCK 


rods and the ends hardened. Either of the surfaces A 
may be used as the die. When both are dull, they may 
easily be renewed by grinding on an arbor inserted in 
the hole B. 

It is understood of course that the whole die block 
is to be hardened. Harotp EK. GREENE. 


llion, N. , oi 
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Preventing Shrinkage Cracks 


Considerable difficulty was experienced by a malleable- 
iron foundry in producing long thin castings such as 
shown in Fig. 1. The difficulty was to prevent them 
from cracking through the points indicated by B, while 
cooling in the mold. The trouble was overcome by em- 
ploying an extra man during the pouring period, to 
dump the molds immediately after being shifted and to 
break the castings off the gate before cooling. After 
several years of production by this method the foundry 
head took the matter of making alterations on the gating, 
to overcome the extra expense involved. 

The pattern department came to the conclusion that 
the cracking was due to the castings being much lighter 
in cross-section than the gate, causing unequal contrac- 
tion, which was successfully overcome by the use of a 
bent gate, Fig. 2. 
points marked . and saves the castings. 


The contraction breaks this at the 
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PREVENTING SHRINKAGE CRACKS 


The foundry is now producing the castings in large 
quantities at moderate cost and doing away with the ex- 
pense of the extra man. STEPHEN Bona. 
Union City, Conn. 
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Relation Between Drafting 
Room and Factory 


Issuing drawings to the factory and keeping the factory 
supplied with uptodate prints are matters of no little 
importance. It often happens that, after blueprints have 
been sent to the shops and even after apparatus has been 
manufactured from them, the engineer will change the 
design, so that the prints in the factory become obsolete. 

In some large factories, when changed prints are sent 
to the manufacturing departments daily, a bulletin is 
also issued and sent along, giving the drawing numbers 
affected, describing the changes, stating the requisition 
and job numbers and giving the disposition of material 
in process of manufacture. Where patterns and tools are 
involved, this bulletin will state, “Patterns changed” or 
“Tools changed.” The production man, seeing this, will 
at once issue orders to change the patterns or tools and 
will state whether production is to be held up on pres- 
ent apparatus or whether it may go on and the change 
work in automatically. 

This bulletin is sent to all manufacturing departments 
and should accompany the blueprints of that issue. Pat- 
tern shop, foundry, screw-machine, tool and machine- 
assembly departments are automatically notified at once. 
Each and every foreman is thus acquainted with the 
situation and is watching for his new or changed orders 
from the production department. 

The clerk in the factory, on receiving these new prints 
and bulletins, will call in all the old prints of the pre- 
vious issue, which should be se rapped. He should keep 
a record of all prints charged out and make sure that 
each man in the department holding an old print is sup- 
plied with a new one covering the latest changes. Some 
factory foremen in trying to cut down their “overhead” 
will neglect to have their blueprint files properly looked 
after, although this is a big mistake. It may happen 
that hundreds of dollars will be thrown away by making 
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up, according to an old drawing, parts that will be use- 
less for the new construction. 

The bulletin issued on new and changed drawings 
should be kept on record for at least five years, for pos- 
sible reference. It is the chart on which the whole 
manufacturing work hinges. By living up to it and 
doing strictly what it states the factory foreman or 
superintendent will eliminate all his troubles with the 
engineering and drafting departments. It may happen 
that the bulletin is wrong, but this is the fault of the 
engineer and not of the factory man. 

It may be found sometimes that the bulletin may not 
have as many drawings recorded as there actually are on 
change. The factory clerk is ina foot position to dis- 
cover this, as he is the checker. By notifying the drafting 
department a supplementary sheet is sent through, cov- 
ering the missing numbers. 

To sum up the whole situation: The drafting-depart- 
ment daily bulletin notifies the factory of new and changed 
drawings, calls attention to pattern and tool changes, 
tells of disposition of material in course of construction, 
notifies the production and cost departments of all 
changes on apparatus being built and, lastly, is a silent 
superintendent of the whole manufacturing department. 

Pittsfield, Mass, JouN INKERMAN. 


Chuck Wrench Provided With 
Renewable End 


Having had much trouble with chuck wrenches which 
operate screws with female openings, I devised a wrench 
that successfully does away with the annoyance caused 
by twisting off the square end that enters the chuck 
screw. 

The body of the wrench is made as large as practical, 
to give the necessary metal around a square broached 
hole in the end. A small hole is drilled entirely through 
the shank. The wrench ends are made of standard cold- 
drawn square stock driven in the broached hole. In 
case the end is twisted off, the cross-handle is removed, 
and the broken end is driven out with a drift through 
the small hole in the wrench body. A new piece is driven 
in, and the wrench is as good as new. 

Brazil, Ind. FRANK G. SENTER. 


Imspection of Castings 


The inspection of castings is a subject on which very 
little has been written and at the same time one which 
should interest all mechanics. A casting is something 
more than a lump of metal taken out of the sand. It is 
oftentimes the foundation for a lot of expensive work. 
If defective, the further expense of machining it should 
be stopped, if possible. 

The inspection of large castings is interesting, as each 
casting, even if off the same pattern, will check differ- 
ently. To decide whether or not to use a defective cast- 
ing, before any machine work has been done, will often 
tax the judgment of the most experienced of inspectors. 
To facilitate the inspection of castings and to stand- 
ardize it, I have worked out the following specification 
and find it very satisfactory : 

All castings must check reasonably close to the di- 
mensions on the drawings, all variations to be noted and 
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reported when necessary, an allowance being made for 
the required amount of material for finishing all parts 
that require machining. 

Castings should be free from all defects—such as 
shrinkage cracks, sand-, shrink- or blow-holes, warped 
or twisted surfaces, lumps, fins or burnt sand—that affect 
the strength or appearance. 

All castings must be cleaned thoroughly. This means 
that no extra work will be necessary in order to use the 
castings, that all lumps and fins must be chipped off 
flush with the surface of the castings and that all sand, 
chaplet plates, cleaning jacks, nails and core rods must 
be removed from fillets and cored pockets or holes. Ex- 
ceptions will be made from these rules, in the following 
Cases : 

Castings used for a rough class of work will pass as 
O.K. with a foundry finish suitable for this particular 
class of work. Minor defects, unless present in large 
numbers, that do not affect the strength or appearance 
of the castings will pass as O.K. Castings that have 
shrinkage cracks, shrink-, sand- or blow-holes located at 
such points that they will not affect the strength of the 
casting will pass as O.K., provided that the filling of 
the defective spot or spots is done at the expense of the 
foundry. Castings that have had defective spots filled 
or welded without first having obtained permission of 
the inspector will be subject to rejection. Permission to 
patch a defect will only be given after inquiry has been 
made regarding the extent of the defect. 

Castings that have been welded or burned on at points 
that are to be finished must be soft enough at such points 
to be readily machined. If too hard, the castings will 
he subject To rejection. 

Castings that develop defects after machine work has 
heen done will be subject to rejection or will be filled or 
welded at the expense of the foundry. 

Castings that have warped or twisted surfaces that 
do not affect the use of the casting or cause extra work 
in machining will pass as O.K, W. Hl. Nourse. 
Portland, Ore. 
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Wanted--Data om Shell Practice 


There seems to be such a variety of methods used when 
machining the shells that the practice followed by our 
reade’s is worth recording. 

In some firms we tind that low-carbon steel is used for 
the machining tools, some using them dry, others with a 
cutting lubricant. Other concerns are utilizing high- 
speed tools, either dry or with cutting fluid. Will ou 
readers engaged on this class of work kindly send us 
what is their practice, which to be of value should contain 
the following data: Chemical analysis of steel being 
machined, surface speed at which it is machined, feed 
and depth of cut being taken, nature of steel used for 
the machining tool, whether dry, or if using a cutting 
fluid, its nature. A compilation of such information 
would be of great value, as it deals with an interesting, 
live subject. 

Also of value would be the following information: 
Operation and machine tool used, physical properties 
of steel machined. If heat-treated, what is the treat- 
ment? Is steel from bar or forged? Of what type is 
the cutting tool? Information on threading is especially 


wanted. 
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Drilling Long, Small Holes 


The article by A. R. Robertson on page 241 of the 
American Machinist proved of interest to me, as I have 
several times faced the same problem. Just a few months 
ago a number of spindles were required that called for a 
long, small hole of the kind referred These spindles 
are used on a special machine, and six are required for 
each set. The outside diameter is a little leas than 1% in. 
and the length is 6 in. <A 0.101-in. hole is drilled and 
reamed from end to end and ts required to run true with 
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DRILLING LONG, SMALL HOLES 


the outside and to be as near straight as it can reasonably 
be made. The hole size limits are 0.001 in. over and 
nothing under. 
steel, and the pieces were to be cvanided on each end 


The specifications called for machinery 


when completed. 

The steel had already been cut off, but on taking up thi 
job [ returned it to the stockroom and had cold-rolled ste« 
furnished instead, allowing about 14 in. to turn off. The 


} 


pieces were then rough-turned to within y's in. of siz 
and well annealed. The reason for using the cold-rolled 
steel is that machinery steel is often stringy and uneven 
in grain, while cold-rolled is smooth and easy to work. 
This is a material aid in keeping the hole going straiglit. 
The roughing off and careful annealing are for the purpose 
of disposing of the rolling or drawing stresses in the 
steel, which would otherwise be likely 1o make the piece 
crooked later on. 

The hole is drilled in a ben h lathe. First, one end of 
each piece is trued off on the diameter for %¢ in. back, 
making the size uniform for the lot. Then this end is 
back-rested, the other end being held in the draw-in 
chuck. The illustrations from A to )) show how the work 
is spotted with a center drill, drilled about ,'y with a 0.094 
twist drill and rough-reamed with a short two-lip tool 


made of drill rod. These tools are all « aught short in the 
chuck, which is held in the tail spindle, thus insuring 
a true start. ‘The finish-reaming should not be done 
with too short a reamer, fora slight lack of alignment will 
give a large hole at the start, which will not help matters. 
We are now read\ to proceed, 

Three different tools are used, shown from 2 to G—a 
spotter, a drill and a cannon reamer—and two lengths of 


each, 3144 and 614 in. All are made from drill rod, with 


the exception of the drill. These tools are used in rota- 
tion, as the hole is put through by stages 

The chuck, however, is no longer held in the tail spindle, 
but the center hole in the shank is placed against the tail 
center. Therefore, the operator, lightly holding the chuck 
as shown at //, is quickly aware of any undue resistance 
encountered by the tools and lets the chuck run around, 
thus avoiding breaking a drill in the hole 

The first tool is the spotter. Its body fits the hole just 
reamed, and the point, ground the same as the drill, spots 
the bottom just enough to give the drill a true start. Then 
comes the drill, which is a regular twist drill sweated 
a drill-rod shank. It is cleaned and oiled by withdrawing 
and dipping in an oil cup wherever it pulls hard. After 
about 8% in. or a little more has been drilled, the hole 
is reamed with a cannon reamer, and so on through the 
piece. This follow-up method will keep the hole going 
nice and straight. On these pieces 6 in. long, drilled 
from the one end, there were none running out more than 
four or five thousandths at the back end. 

The correspondent mentions grinding the drill out of 
center. IT have used this plan for getting through hard 
bronze or high-speed steel, but it does not seem that a 
very straight job would result. AnTHUR W. SUITER. 

Woonsocket, R. I. 
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Wearing Plates for Jigs 


The wear plates for jigs, deseribed Ly B. Maxim on 
nage 200. are excellent. but the illustration is rather 
misleading. It is no doubt an error in draftsmanship, 


but the hardened wear plat s are shown anchored in such 
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WEARING PLATES FOR JIGS 


a fashion as to lose their usefulness, as the plates and 
casting rub at A, Fig. 1. 

No doubt, Mr. Maxim’s idea is, as in Fig. 2, to have 
the wear come on the plates at B. A comparison of the 
two sketches will show the difference. 


Luton, England. P. J. TomMpKIns. 
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Heavy Projectile Turret Lathes 





SYNOPSIS The heavy turret lathes described 
in this article were made expressly for work on 
the smaller sizes of projectiles, The range of 
speeds and feeds is ample for this class of work, 
yel care has been taken to avoid complication, 





In designing and making the turret lathes here shown 
the Hill Pump Co., Anderson, Ind., first intended build- 
ing them for its own use only, but later 


chain lubrication to the spindle and back-gear shaft bear- 
ings. The latter are all fitted with heavy renewable bronze 
bushings. A glass gage on the front of the headstock 
enables the operator to see that sufficient oil is kept in 
the reservoir at all times. 

The spindle is of high-carbon steel, hollow and accu- 
rately ground to size. All gears are accurately cut and 
are made of steel, with the exception of a bronze worm- 


wheel in the apron. The flat turret is of large diameter, 





decided to place them on the open 
market. The nature of the company’s 
factory work and the ownership of 
an ample it especial 
facilities for manufacturing these ma- 


foundry gave 
chines. ‘Two sizes are made at present, 
known as No. 3 and No. 6. 

The main idea been to 
duce strong, accurate and easily oper- 
ated lathes for machining the smaller 
The com- 


parative simplicity of design and the 


has pro- 


sizes of explosive shells. 


absence of complications add to the 
security from breakage under severe 
The use of a large 
its own 


working conditions. 
number of these machines in 
shops has enabled the company to test 
out the various features, 

The bed is of the box-pattern type, 
wide, deep and reinforced with cross-: 
ribs. It rests on a large oil pan sup- 
ported on pedestal legs that form large 
oil chambers. The headstock totally 














incloses the spindle and the main gears. 
It contains a large oil reservoir for 
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FIG. 1. 


EXTRA-HEAVY PROJECTILE TURRET LATHE 


gibbed at the outer edge and very heavy. All its parts 
are carefully fitted and scraped into position. It 
arranged for six tool holders, which are tongued and 
fitted to slots in the turret and are held firmly in their 
respective positions by a pin set under the cutting tool and 
by hardened and ground bushings into which the pin fits 
The turret apron is of the shrouded box style, arranges 
for longitudinal power feed, with a single automatic sto).. 
The oil pump is of the gear type and supplies oil ox 
other lubricant to the cutting tool through an automatic 
distributor only when the tool is in working position. 
Except in certain dimensions and in the method of 
operating the chucks, the No. 3 and the No. 6 lathes 
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FIG. 2. DETAILS OF NO. 6 
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The No. 
Fig. 1 and in detail in Fig. 3. These two illustrations 
show how the self-centering draw-in chuck is operated 
by a handwheel at the back. Fig. 2 gives details of the 


g 
No. 6 machine. Here the handwheel is dispensed with, 


closely resemble each other. 3 may be seen in 


and the chuck is operated by means of a toggle-lever 
action mounted over the front bearing within easy reach 
of the operator. 

The driving power is supplied to each machine through 
a single pulley on the back-gear shaft, which is 12 
i 8-in. 


in. in diameter and has an face. Eight changes 
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floor space for machine, 2 ft. 6 in. by 7 ft. 6 in.: cubie 
measure boxed, 8 ft. 6 in. by 5 ft. 6 in. by 4 ft. 6 In.: 


net crated weight, about 6,000 |b.; boxed weight, 
about 6.500 Ib. 

For the No. 6 size 
of chuck to tool socket, 48 in.: 
of carriage, 18 in.: height from floor to center of spindle, 
10 in.: length of bed, 9 ft.: 1.13; face 


of gears, 3 in.; bore of spindle, 314 to 414 in.; overall 


net 


swing over bed, 22 in.; from face 


longitudinal movement 
back-gear ratio, 


bearings, 25 in.; front spindle 


rear spindle 


length of spindle in 
hearing, 934 in, in diameter by 6 in. 
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FIG. 3. 


of feed are available through quick-change gears, which 
are 0.015, 0.020, 0.025, 0.030, 0.045, 0.060, 0.075 and 
0.090 in. per revolution. The regular equipment includes 
self-centering draw-in chuck with hardened jaws. Special 
tools or holding fixtures are supplied on order. The 
following are important dimensions of the two sizes 
of machines: 

For the No. 3 machine—swing over bed, 22 in.; from 
face of chuck to turret tool socket, 27 in.; longitudinal 
movement of carriage, 25 in.; height from floor to center 
of spindle, 40 in.; length of bed, 6 ft.; ratio of driving 
gear from back-gear shaft to spindle, 4.13; face of gears, 
3 in.; bore of spindle, 314 to 41% in.; overall length of 
spindle in bearings, 25 in.; front spindle bearing, 534 
in. in diameter by 6 in. long; rear spindle bearing, 542 
in. in diameter by 5 in. long; diameter of turret, 18 in.; 





DETAILS OF NO. 3 HEAVY 





TURRET LATHE 


PROJECTILE 


] in diameter by 5 in. 


bearing, 514 in. 
10 ft. 6 in. by 2 ft. 6 in.: cubic measure boxed, ll ft. 
6 in. by 5 ft. 6 in. by 4 ft. 6 in.; net weight crated, 
about 8,000 Ib.: net weight boxed, about 8,500 Ib. 
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Whale Oil for Cheap Cutting 
Compound 


A Canadian concern manufacturing 18-pounder high- 


long; floor space, 


explosive shells makes inquiry for a recipe for a goo 
cutting compound that could be made whale oil. 

The extensive use of lard oil in this plant has led 
to what is considered excessive cost for cutting compound, 
and the plentiful supply of whale oil has suggested the 
possibilities of economy through the utilization of this 


from 


grade of oil. 
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DISTRIBUTION OF MACHINE SHOPS IN SOUTH AMERICA IS SHOWN BY THE DOTS 
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Last Call for Index 


A supply of indexes for Vol. 43, July-December, 1915, 
is still available. 
Those desiring copies should make prompt application. 


Machine Shops in South 
America 


Comments on South American business conditions in 
general have appeared in these columns during the past 
few weeks. This discussion is the first of several that 
will give accurate statistics and facts in regard to the 
machine shops of that great southern continent—theit 
equipment, workmen and executives. The information 
is drawn from records prepared on the spot by Duncan 
N. Hood, the special representative of the American 
Machinist who has just returned from an 18 months’ 
journey, going down the west and returning along the 
east coast. 

The reason for referring to this as a coast journey 1s 
realized at once by glancing at the map on page 652. 
On that map are plotted the machine shops of South 
America. It will be observed that they are strung along 
the coast line, with the exception of a cross-continent 
helt stretching from Chile the upper part of 
Argentina. 

The total number of machine shops indicated on the 
map is 461, divided among the various countries as fol- 
lows: Panama, 3; Colombia, 12; Ecuador, 21; Peru, 
15; Bolivia, 21; Chile, 69; Argentina, 95; Paraguay, 5; 
Uruguay, 15; Brazil, 147; the Guianas, 9; Venezuela, 
19. During Mr. Hood’s recent trip he visited 70 per 
cent. by number of all these shops and obtained detailed 
information in regard to their work, equipment and per- 


across 


In this group are included all the large shops 
Those the 
inaccessible locations. 


sonnel, 
of South America. 
ones in remote or 

A familiar way to estimate the importance of the ma 


not visited are smaller 


chinery building and repairing in a given locality is to 
tabulate the shops according to the number of men em 


ployed. Grouping the South American shops in this way 


gives the following classification: Number of shops 
employing up to 20 men each, 368; from 21 to 50 men 
each, 52; from 51 to 150 men each, 18; from 151 men 
up, 23. 

Another classification that is of interest is one that 


arranges the shops according to the kind of work done. 
As will be expected, the two important items in such a 
grouping of South American machine shops are general 
repairs and railroad repairs. The complete classifica 
tion follows: Railroad 
and ship repairs 31; general repairing, 225; light-machin- 


is as repairs, 88; shipbuilding 
ery building, including engines, 26; street-railroad re- 
pairs, 57; mining-machinery repairs, 34. 

What these figures mean in terms of possible increase 
in the number of machine shops in South America can 


be gathered by a comparison with United States statistics. 


i! TTL 

In South America there is in round numbers one machin 
shop for every 100,000 persons. In the United States 
there is one shop for every 5,000 persons. The ratio 
is 20:1. Hundreds of shops will be built and equipped 


as the great southern continent follows the path of de 


velopment that this country has traversed during thy 
last What a tremendous prospect! 
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Protest Against Committing 
U.S. to Metric System 


The leading editorial on page 563 in the issue of two 


75 vears, 


weeks ago pointed out an attempt to commit the United 
States to the metric system in the conference for uniform 
laws recently held at Buenos Aires, Argentina. On 
609 of last week’s issue a copy of the cablegram of protest 
sent by the National Association of Manufacturers was 
printed. Other protests and the 
Machinist can now state definitely that at least eight 
such cablegrams were Secretary of the 
Treasury McAdoo prior to the opening of the sessions 
of the conference in South America. 

At this writing we do not know what action, if any, 
taken. It is inconceivable, however, that anything 
detrimental to the great manufacturing and commercial 
interests of the United States could done in 
view of the standing and importance of the associations 


were sent, American 


forwarded to 


was 
have been 


aud firms that registered their protests. 
x 
Manufacture of Munitions 
in Navy Yards 


The impression one receives in going through a 
United States navy vard is that it is greatly over 
equipped. The appearance of some of the yards is worse 


than others in this respect, but they all look lonesome 
in spots. The reasons for this condition are many and 
involved; but whatever the reasons, there is this justi 


fication—in wartime there would be work for every ma 


chine and every square foot of space, 


The new idea in cost keeping that the cost of work 
should not be assessed for idle equipment—has led those 
who have thoroughly apprehended it to make changes in 
their business and manufacturing policies so as to take 
on work that can be handled in connection with their 


regular work and that will employ equipment which would 
This tends to 


working force and permit general economies of practice, 


otherwise he idle. policy stabilize the 


as well as to increase revenue. 


Applying this reasoning to the navy yards, it would 


appear to be profitable for the yards to take up manu 
facturing work to keep busy this idle equipment, and 
what more appropriate side line is there than munitions ? 
Why, for example, would it not be well for a forging 
press to be busy making shells when it is not occupied 


by its regular jobbing employment?’ Moreover, the in 


troduction of work of this kind generally in the yards 
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would go a long way toward solving the problem that 
has for years been before the Navy Department—of de- 
veloping a sort of “coal and ice business.” The yards 
are always very short of work when the fleet is in south- 
ern waters, and the workmen and general organizations 
suffer thereby. 

There is another and more important factor to be 
considered in this connection. Manufacturers who went 
in for war orders are pretty generally agreed that their 
great difficulty in getting started lay in finding men who 
knew how to make munitions. Optimistic persons took 
contracts and then looked to see how to make the goods. 
Not but what we had plenty of men who could find out 
how. When an emergency turns up, we want plenty of 
men who know what to do. Also, we want to know just 
what equipment is needed for each line of goods—ma- 
chines, jigs and fixtures, gages, ete. 

Through the engineers of the country the Government 
is seeking to make preparations for the prompt mobiliza- 
tion of industry, in case of war, for the production of 
war material in immense quantities. Let the Govern- 
ment start now to manufacture men, in the navy yards 
and arsenals, who will know how to make this material, 
with the view of distributing them among the producing 
units of mobilized industry when the occasion arrives. 
They should take with them detailed plans and specifica- 
tions for the material necessary to the production of 
munitions and for the details of the manufacturing 
processes and of inspection. ‘These men should 
the kind that can explain matters clearly and show other 
they should be high-grade, in- 
the that makes good in- 


be of 


men how to do things; 
telligent machinists, of sort 
spectors, 

The navy yards would then stop munition manufacture 
and turn to the work for which they are intended, tack- 
ling it with large, well-trained forces, excellent equipment 
in working order and complete, well-oiled organizations. 

This proposition is sensible and practicable. It will 
cost nothing, it will undoubtedly lead to substantial econo- 
mies, and the Navy Department has the power to adopt 
it, right now. 

& 


The Broad View in Adjusting 
Complaints 


A proper sense of proportion is essential to success in 
any field of endeavor. Lengthy correspondence resulting 
from deficiency in this faculty is one of the most prolific 
wastes of energy in the industrial establishment, particu- 
larly as it takes up the time of the better-paid members 
of the organization. Not that the written word can be 
dispensed with—it is the very life of modern business— 
but it should be confined to essentials. Too frequently 
correspondence concerns itself with the elaboration of the 
obvious, on the one hand, or the discussion of that which 
is relatively of no importance, on the other hand. 

Wastes of time and energy in the latter direction are 
especially prolific in connection with adjusting com- 
plaints made by customers concerning their purchases. 
An example came to our attention recently, which is 
typical of this failing. A purchaser found a fitting mis- 
placed on a new lathe and made a claim on the manu- 
facturer for the cost of shifting it, as the machine could 
not be operated satisfactorily otherwise. The manufac- 
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turer replied at considerable length, to the effect that 
such a mistake could not have been made at his factory; 
it must have been the result of faulty assembling. The 
customer pointed out that the fitting was secured by 
dowels and was found in place when the machine arrived. 
This ruled out the possibility of error in erecting. The 
manufacturer in reply questioned the extent of the mis- 
placement. The customer, to satisfy the manufacturer, 
submitted further proof of his contention. After several 
more letters the manufacturer grudgingly gave his con- 
sent to a deduction of $5 from the bill, to correct the 
error. 

The correspondence probably cost the purchaser more 
than $5 in loss of time and temper. However, as he felt 
that he was in the right, he naturally would not drop the 
matter until he had obtained satisfaction from the man- 
ufacturer. To be sure, he had nothing much to gain by 
making his point, but that purchaser can never be ex- 
pected to accept an unsatisfactory delivery without a pro- 
test. 

The case of the manufacturer was quite different and 
showed considerably greater lack of vision in extending 
the controversy. No matter what the merits of the pur- 
chaser’s complaint may have been, the manufacturer had 
nothing to gain by carrying on a lengthy argument with 
his customer. His sense of proportion was deficient. 
When a customer reports in a $1,000 machine a defect 
that can be corrected for $5, it is, in the first place, a 
certainty that the customer is honest in his complaint, 
even if he is mistaken. This consideration alone should 
lead the manufacturer to accede to requests for minor 
adjustments. The manufacturer who does not quibble 
over complaints at once acquires merit in the eyes of his 
customer. But even when the manufacturer feels that a 
complaint is unwarranted as to fact and questionable as 
to intention his sense of proportion should still show him 
that the expense of lengthy correspondence will be more 
than the cost of a trivial correction. 


cy 
Wanted--A Lighting Gage 


When we begin to have state laws or commission rules 
in regard to the lighting of factories, there will be spe- 
cifications for the minimum amount of both day lighting 
and artificial lighting that must be provided. How is 
the foreman in charge of a room or a department to 
know when the daylight is insufficient and it is time to 
snap the switch and put on the artificial light? It is 
evident that some sort of lighting gage must be pro- 
vided. 

This matter has already been made a subject of dis- 
cussion among illuminating engineers, with the suggestion 
that there must be developed either a simple, portable 
and inexpensive stationary lighting gage or, as they call 
it, a photometer. It should be so arranged that a glance 
at a dial or some other part would indicate to the fore- 
man whether or not the intensity of illumination is equal 
to the minimum requirement. The use of such an in- 
strument would put the matter of illumination on the 
basis of knowiedge and not in the swamp of guesswork. 

Here is possibly a fruitful field for the use of some 
mechanical ingenuity in developing a successful, inex- 
pensive photometer. If it can be made cheaply enough, 
one should be provided for every department of every 
shop. 
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Self-Opening Die Head with 
Floating Die 


In the design of the die head shown, known as the 
Boehm automatic die, the Rickert-Shafer Co., Erie, Penn., 
has aimed to provide a die head that will cut a truly 
parallel thread and that will possess a positive opening 
mechanism. 

The chasers have a radial movement and are directly 
backed up by the cam ring throughout their entire length 
and width. They slide between hardened and ground 
chaser guides and are carried by hardened and ground 
carriers. The chaser carriers have a groove milled in 
the outer end to take the positive-opening cam, which is 
a face cam milled on the under side of the cam ring. 
The cam ring is locked in the closed position by two 
hardened locking pins, which slide in hardened bushings 
ins are 


and lock against hardened plugs. These locking 

















SELF-OPENING DIE HEAD 


sizes ranging from %-in. to 2%-in 
either with or without float 


Made in eight capacity, 
entirely independent in action from the rest of the die, 
thus allowing the die head to come to the back position 
The die head is driven by three hardened 
rollers, which are located at the extreme outside of the 
shank head, in order to eliminate as much torsional strain 


before closing. 


as possible. 

The floating die has a lateral float of from 144 to 4 
in., according to the size of the die, and is provided 
with an adjusting ring by means of which all the float 
may be taken up and the die made to cut the threads 
as short as ;*%; in. By means of this float any error in 
the camming of automatic or screw automatic machines 
is taken up by the die head. When it hand 
machines, the operator by watching the float can tell 
whether he is forcing the die or letting it drag. This 
will prevent his spoiling work and also opening the die 
before the proper length of thread is cut. 

The taper attachment is adjustable, so that one set of 
‘ams is able to handle all practical tapers. The swivel 
cam is graduated for tapers from 14 to 1% in. 


is used in 


Oxyacetylene Welding and 
Cutting Torches 


The Oxyacetylene Torch Co., Greenfield, Mass., has 
recently placed on the market a line of welding and 


cutting torches, two views of which are shown in Fig. 1. 


The upper torch is of the plain type, and the lower 
illustration a roller attachment. This device is useful 
to guide the torch over metal in performing cutting 


operations, so as to retain the correct distance of thi 























FIG. 1. TWO TYPES OF CUTTING TORCH 




















FIG. 2. CUTTING TORCH EQUIPPED WITH RADIUS 
ATTACHMENT 
torch from the plate. The lower design also shows a 


loop connection by which the operation may be performed 
with only a single tank of oxygen. 

Another view of the cutting 
This illustration 
cutting circles of various diameters. 


torch is given in Fig, 2 


shows a radius attachment for use in 


The novel and interesting feature of the welding and 


cutting torches here described is the universal head, by 
which the head and thus the flame may be swung 
on an are up to 270 dee. while the flame is burning 
The advantage of this feature is apparent, as it allows 
the welder to swing around the flame to suit various 


positions as desired, such as up, down, straight or round 
In this way difficult welding operations ar 
The self-con 


mixing chambers, 


a corner, 
have 
the proper 


various welding 
thus 


for each size. 


made simple. tips 


enabling 


gas 


tained 
mixture to be obtained 
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Electric Shop Hoist 


The frame of the electric hoist shown is made of cast 
iron, cylindrical in form and so constructed as entirely to 
inclose the operating units. Easy access for inspection 
is provided through a number of openings with easily 
removable covers. 

The portion of the frame containing the gearing and 
mechanical brake is operated from the drum and motor 
by a cast partition and is packed with transmission grease. 
The drum is provided with suspension lugs for attaching 
to a trolley or other type of mounting. 

The hoist is equipped with roller bearings, and owing 
to the comparatively slow movement, the drum bearings 
are bronze bushed. Cut spur gearing is used throughout. 
The drum is of 
amount of rope for the given lift without overlapping. 
The drum gear is fastened to the end of the drum and 
not to its shaft. The drum replaces the motor frame and 
revolves around the motor armature, by which construc- 


cast iron, grooved to receive the full 

















ELECTRIC SHOP HOIST 


tion a more compact hoist is secured and a higher lift 
made possible. In replacing the motor frame, the drum 
is of unusually large diameter, being 40 to 45 times the 
diameter of the hoisting rope used. 

The hoist is equipped with a mechanical-load brake, 
which automatically stops and holds the load when the 
motor is stopped and is released only by revolving the 
motor in the lowering direction, It is of the friction disk 
tvpe and is contained in the same inclosure as the gearing. 
A solenoid-operated brake capable of holding the full 
load attached to the hoist armature shaft is provided. 
It will instantly stop the motor when the current is cut 
ff. The hoist can be equipped with standard series 
wound motor for direct current and standard motor for 
alternating current. Either rheostatic or 
ontrol can be furnished. 

This type of hoist is a recent product of the Economy 
made in 


single-speed 


Engineering Co., Willoughby, Ohio, and is 
capacities ranging from 1,000 to 10,000 Ib. 
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Hand Screw Machine 


The illustration shows a plain-head hand screw ma- 


chine recently developed by the Charles Stecher Co., 
Chicago, Ill. 
The machine is similar to that shown on page 700, 


Vol. 43, with the addition of power feed to the turret. 

















HAND SCREW MACHINE 


Wire-feed capacity, 1,,-in. round, |}-in. square and 1%-in. 
hexagon bars; hole in spindle, 1% in.; swing over bed, 14 in.; 
diameter of holes in turret, 1% in.; length that can be turned, 
7 in.; greatest distance from end of spindle to turret, 17 in.; 
width of belt, 3 in. 


PLAIN-HEAD 


The arrangement of the power feed is such that the tools 
are fed positively the same distance each time. This is 
accomplished by an arrangement of the friction in the 
power-feed rod. The friction permits the rod to slip when 
the tools have reached the positive stop and can be easily 
seen by the operator, who trips the feed. The gears are 
entirely inclosed and run in oil. 


Combined Three-Oven Furnace 


The design of the heat-treating furnace shown is based 
on the research work of Alfred Smallwood, Birmingham, 
The American rights for the manufacture 
furnace have been secured by the American 
Heat Co., Delta Building, Boston, Mass. 


England. 
of this 
Incandescent 











COMBINED THREE-OVEN FURNACE 
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In the design and construction of this type of fu 
nace it is claimed radical departures have been intro 
duced to take care of the often neglected factors of the 
purity of the gases generated by the burning material 
and the action of these gases on the metal. 

The furnace is planned for the scientific heat-treat 
ment of steel, copper and alloys. 
oil or gas as fuel, ordinary bituminous coal, either hand 
fired or mechanical stokers, with natural draft, 
A system of con 


It is made to use coal, 


fired by 
commanding the maker’s preference. 
trolling dampers is said to provide a high degree of uni 
formity of temperature in the heating chambers, and 
in addition an extended secondary combustion is main- 
tained to a length considered sufficient to insure a pure 
reducing flame at the point at which the gas enters the 
heating chamber. 

With the construction employed It 1s possible to operate 
from one to five independent heating chambers on one 
firebox, with a different in 
if desired. The claim for low maintenance cost is based 
on the existence of low gas temperatures in this type of 
furnace, the use of standard-size brick, and large heat 
The heating chamber is completely sur- 


temperature each chamber, 


storage area. 
rounded by canals through which the gas passes before 
leaving the furnace, providing a rapid and even heat 
absorption. 


—- 
% 


Heavy-Duty Engine Lathe 


The dominant aim in the design of the lathe shown 
was a sufficiently heavy proportioning of parts to enable 
the rapid removal of stock. 

The machine is double back geared and is built along 
lines. 


conventional To maintain alignment of the lead 
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Drilling 


The motor-driven sensitive 


} > « 


[We oh 
Hligihe 


drilling m: shown 


rr nal read 


equipped with ball bearings and sensitive by 
the of 


the column. 


special mechanism located 


use a Col “spring in 


Sllipie ut 


Is 


apparent 




















MOTOR-DRIVEN SENSITIVE 

Capacity 

0 to "/,, in.; 
all, 18 in. 


The 


ered 


DRILLING MACHINE 


od 
r 


in steel, 
vertical 


we 
ove 


num and 
n.; height 


alu 
spindle, 


brass 


0 to in 
adjustment 


in mi 
, 


can be readily raised or low 
The 


ciently to permit drilling in th 
This machine 


motor and bracket 


on the main column, motor overhangs suth- 


center of a 6-in. circle. 


is a recent product of 











the \\ Isconsini lee tric Co., Ra Ine, \\ 1s. 
Eye Color-Pyrometer 


he instrument shown is designed to 


measure directly the temperature of a 
piece under heat-treatment. With this 
instrument the color of the heated bod) 


the same 


ated 


at 
indi 


14 
} 
it 


is exactly duplicated, and 
time tl 
an accurate! 


on 
ted The 


operation of the instrument is extreme- 


le temp rature 


} 
aiiora 


( sCa 


ly simple. It is focused on the piece in 


the furnace and is then adjusted until 








DOUBLE BACK-GEARED ENGINE LATHE 


Swing over bed, 22% in.; swing overcarriage, 14% in he 
in.; diameters of driving cones, i 2 and 10 in.; width of be 
between centers, 8 ft.; bed, 36 in 


screw, the pads of the lead-screw bearings have grooves, 
into which the bearings fit. The lead 3 in. 
in diameter, Acme thread, four threads per inch, splined 
to provide for driving the feed mechanism. The threads 
of the lead screw are engaged only when cutting threads. 
The tailstock is of the cutaway type and can be set over 
114 in. for taper turning. 

The machine is made in a variety of bed sizes, ranging 
from 8 to 14 ft., by the Davenport Locomotive Works, 
Davenport, Iowa. 


Is 


scTew 


the color of the work is duplicated in 

the instrument. when the temperature 

can be read on the calibrated scale. It 

bh sutadie, 2% is claimed that the temperature read- 

It, 4 in.; distance ings with this instrument are within 1 

to 2 per cent., regardless of the fur- 

nace temperature, and that an operator who is color 

blind can utilize it; for although he cannot distinguish 

color as red, orange, blue, ete., he can still duplicat 

the intensity, on which principle the instrument op- 
erates. 

While this form of pyrometer was designed for the 
more precise temperature measurement of high-grade 
steels under treatment, it can also be used for taking 
the temperatures of heated bodies either within or with- 
out a furnace, so that it is adapted to measuring the 
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EYE COLOR-PYROMETER 


temperatures of ingots, billets, rails, plate, structural 
shapes, forgings, castings, etc. 


1.800 and 1,800 


made in two ranges—1,000 to 


and represents a recent product of the 


It is 
to 2,300 deg. F.- 
Gibb Instrument Co., Pittsburgh, Penn. 


a8 


Mechanical Pickling Conveyors 

The accompanying illustrations show a conveyor made 
by the Chain Belt Co., Wis., 
tridge cases and similar goods through a series of rinsing 


Milwaukee, carrying car- 
and pickling baths for removing all grease and oily de- 
posits that adhere to the surface of the work during the 
process of manufacture. 

The conveyor consists of two strands of roller chain 
which are attached steel 
at right angles and have semicircular re- 


belt, between bars whose ends 


are bent up 
cesses punched in them to suit the diameter of the work 
to be handled. The recesses in the bars are so disposed 
that the tubes lie slightly on an incline and automatically 
drain off the water or pickling fluid as the work leaves 
the thereby saves time in draining off. 


bath and 




















CONVEYOR REMOVED FROM TANKS 
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The upper trackage consists of steel angle irons bent 
into a series of curves to suit the length and depth of 
the tank and the time which it may be desired to hold 
the various baths. Hold-down guides are 
The trackage is entirely a self- 
constructed so that it can be 
or placed without disturbing the 
The return run of the conveyor 


the work in 
provided at the curves. 
contained unit and is 
removed, as in Fig. 1, 
tanks or their fittings. 
is carried on straight angle-iron tracks below the tanks. 
The conveyor, shown in Fig. 2, is 34 ft. from center of 
head shaft to center of take-up shaft and is motor driven 
The ap- 

paratus was designed to receive the work at one end 
and automatically discharge it at the delivery end after 
passing through the baths at the rate of 1,200 cases per 
hour when traveling at a speed of 10 ft. per minute. 


by spur gearing connected to the head shaft. 


4 


% 
Quick-Acting Press 
The special feature of the hydro-pneumatic press shown 
is its quick action, 10 full strokes per minute being possi- 

















QUICK-ACTING HYDRO-PNEUMATIC PRESS 
Capacity, 10 tons; diameter of ram, 3 in.; stroke, 6 in.; distance 
from ram to platen, 20 in. 
ble while developing the full rated capacity. With shorter 
strokes and less tonnage the speed can of course be 
correspondingly increased to take advantage of conditions. 











FIG. 2 


CONVEYOR IN OPERATION 





IN SHELL PICKLING BATH 
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While intended primarily for flanging or upsetting in 
the assembly of parts, modifications in the design of the 
sliding fixture or the interchange of several fixtures makes 
it adapted for a wide variety of operations. 

This press is a recent addition to the line made by 
the Metalwood Manufacturing Co., Detroit, Mich. 
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several years superintendent of 
manufacturing of the Dexter Folder Co., Pearl River, N. Y., 
has accepted the position of plant superintendent of the 
Brown Cotton Gin Co., New London, Conn. 

J. C. Drumm, for a number of 
Carnegie Steel Co. in engineering work, has joined the Scien- 
tific Materials Co., Pittsburgh, Penn., where he will be in 
charge of the efficiency-instrument department. 

Wilmot Fleming, of the Fleming Engineering Co., Philadel- 
phia, Penn., has been retained as the superintendent of the 
machine shop of the Pennsylvania Forge Co. which recently 


Thomas K. Egan, for 


years associated with the 


took over the equipment and business of the Fleming 
company. 
J. B. Doan, for many years vice-president and general 


manager of the American Tool Works Co., Cincinnati, Ohio, 
has been elected president to fill the vacancy 
death of Franklin Alter. Robert S. Alter has 


president and foreign manager and Henry Luers, 


caused by the 
become vice- 


treasure! 





seeeeeneennne 


BUSINESS ITEMS 


itt) 








moved on Apr. 16 

Bldg., 149 Broad- 
remain in the same loca- 
City, N. J. 


Springfield, Ohio, has 


The offices of J. J. McCabe will be 
from 30 Church St. to the 18th floor 
way, N. Y. City. The warehouses 
tion, 10th and Brunswick Sts., 

The Steel Products Engineering Co.. 
taken over the business of the Springfield branch of the Gem 
City Machine Co., and in addition to doubling the toolroom 
equipment has added a department for manufacturing. 


Singer 


Jersey 


Owing to rapid expansion in its special and contract 
machine business the C. H. Cowdrey Machine Works, Fitch- 
burg, Mass., have completed a new addition three stories high 
and 235 ft. long by 85 ft. wids The building is of the latest 
approved mill construction and with the additional equipment 
now in the course of installation greatly increased facilities 
will be available. 





INQUIRY FOR MUNITION 
MACHINERY 





SUNDONO NANO ODONEDEOOANNODOODOROOEIODS 





Ratcliffe, acting man- 
Defense, Lithgow, 
authorities 


A communication received from F. R 
ager, Small Arms Factory, Department of 
Australia, indicates that the Australian military 
will soon be in the market for additional machines and special 
equipment for small-arms and other munition factories. 





TRADE CATALOGS 











_Wilmarth & Morman Co., Grand Rapids, Mich. Catalog No 
106. Drill grinding machines, universal grinders, et« il- 
lustrated, 40 pp., 6x9 in. 

The Moore Oil Co., Cincinnati, Ohio. Catalog Cutting 
compounds and oils, drawing compounds, quenching oils. 12 
pp., 6x9 in. 

National 
Autogenous 
8x11 in. 


Bulletin No. 26. 
Illustrated, 52 pp., 


Penn 
Pipe 


Tube 
Welding 


Co., Pittsburgh, 
of National 





' 
| FORTHCOMING MEETINGS 








: American Society of Mechanical Engineers. 
ing, April 11-14, New Orleans, La., Calvin W 
29 West 39th St... New York, N. Y¥ 


Spring meet- 
tice, secretary, 
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_ National Metal Trades Association. Annual meeting, Apr 
27-28, New York, N. Y., Hotel Astor. H. D. Sayre, secretary, 
Peoples Gas Building, Chicago, Ill 


American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 


Monthly 


American Society of Mechanical Engineers 
West 


meeting first Tuesday Calvin W. Rice, secretary, 29 
Thirty-ninth St., New York City 


Boston Branch National Metal Trades Association Monthly 


meeting on first Wednesday of each month, Young's Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 
Providence Association of Mechanical Engineers Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 


tary, Brown University, Providence, R 


New England Foundrymen's Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 
Monthly 


Society of Western Pennsylvania. 
Elmer 


section meeting, first Tuesday 
Building, Pittsburgh, Penn 


Engineers’ 
meeting third Tuesday: 
< liles, secretary, Oliver 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y 

Superintendents’ and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Tll Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia 
Wednesday of each month 


Foundrymen's Association Meetings first 
Manufacturers’ Club, Philadelphia, 


Penn Howard Evans, secretary, Vier 45 North, Philadelphia, 
Penn 
Technical League of America Regular meeting second 


Friday of each month. Oscar 8S. Teale, secretary, 35 Broadway, 


New York 


— 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, ETC 
REQUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912 
of American Machinist, published weekly at 
for April 1, 1916 
State of New York l ss 
County of New York j°— 

Before me, a Notary Public in and for the State and County 
aforesaid, personally appeared Chester W. Dibble, who, having 
been duly sworn according to law, deposes and says that he is 
the Vice-President of Hill Publishing Co., publisher of 
American Machinist, and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, 
management, ete., of the aforesaid publication for the date 
shown in the above caption, required by the Act of August 
24, 1912, embodied in section 443, Postal Laws and Regulations 
printed on the reverse of this form, to wit 

1. That the names and addresses of the publisher, editor, 
managing editor, and business manager are 
Publisher, Hill Publishing Company, 10th Ave 

;  ¥ 


New York, N. Y¥ 


at 36th St., 


New York, N 
Editor, Leon P. Alford, 10th Ave. at 36th St... New York, N. ¥ 
Managing Editor, Fred H. Colvin, 10th Ave. at 36th St... New 


York, N 
Business Manager, Mason Britton, 10th Ave. at 36th St.., 
York, N. ¥ 
2. That the owners are 
Hill Publishing Company, 10th Ave. at 36th St., New York, N. ¥ 
Owners of 1°) or more of Stock Issued 
Estate of John A. Hill, 10th Ave. at 36th St., 


New 


New York 


Arthur J. Baldwin, 10th Ave. at 36th St., New York 
Fred R. Low, 10th Ave. at 36th St., New York, N. ¥ 
John McGhie, 10th Ave. at 36th St... New York, N. ¥ 


Fred S. Weatherby, 1600 Beacon St., Brookline, Mass 
Frederick A. Halsey, 356 W. 120th St., New York, N. ¥ 
G. Eugene Sly, 50 Union Sq., New York, N. Y¥ 
Frederick W. Gross, 215 E. lith St., Erie, Pa 
Alfred EF. Kornfeld, 10th Ave. at 36th St., New York, N. Y 
Emma B. Hill, 80 Munn Ave East Orange, N. J 
The balance of the stock issued (less than 1° each) is 
owned by 68 employees, 3 ex-employees, and 13 others who 
are wives, daughters or relatives of employees 
3. That the known bondholders, mortgagees and other se 
curity holders owning or holding 1 per cent. or more of total 
amount of bonds, mortgages or other securities are: Mortgage 
on building, Dime Savings Bank, Brooklyn, N. Y¥ 
4. That the two paragraphs next above, giving the names 
of the owners, stockholders and security holders contain not 
only the list of stockholders and security holders as they 
appear upon the books of the company, but also, in cases 
where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such 
trustee is acting, is given: also that the said two paragraphs 
contain statements embracing affiant’'s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, asso- 
ciation‘or corporation has any interest direct or indirect in 
the said stock, bonds or other securities than as so stated by 
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HUUUALUUUSQOQUUUOUUUUEANUUEONUUGUIUEOASUOUOAAAOUAANAAUEEGAAOERDOUORGOUD AS HUUUEA AAAS A AAA NEATH 
°o ° | °o 
rices--Materials and Supplies 
CUNMAOUNNNIONCALUUUNNNUUONNNUEONNLLOEGOOOONNOOREOOODESOOIOGTOUNONOOOOGUOULEREOULTAOUEAAOOUGGLLUEEAAU DENA LNDAU ANAT EONA UREA AU HAAH GANA GAA NENA NENU TANT NAAT NNN NUNN NUNN ti! UUUUIOUOUAUAUEGTAOOOEUU EECA ENA 
IRON AND STEEL Swedish (Norway) Iron—This material per 100 Ib. sells as 
: ' : follows f.o.b. places named: 
Pig Iron—Quotations were current as follows at the points a . 
indicated ———- New York ——~ 
One One Today One Year Ago 
Apr. 7, Month Year $4.75 $3.25 Cleveland... $5.05 Chicago. $4.10 
1916 Ago Ago In coils an advan of 50 is usually charged 
oils ¢ advance 50c. is usus *~harged. 
No. 2 Southern Foundry, aengaen $15.00 $15.00 $8.09 . ‘its . & 
No 2 X Northern foundry, New York. 20.50 19.75 14.2 METALS 
No. 2 Northern foundry, ¢ ‘hicago... 19.00 18.50 13.00 
Bessemer, Pittsburgh "i 21.95 21.45 14.55 Miscellaneous Metals—The present quotations in cents per 
Basic, Pittsburgh ...... 1 9.20 19.20 13. 45 pound, with a comparison of practically a month and year 
No. 2 X, Philadelphia...... . 20.50 20.00 14.25 ago, are as follows: 
No. 2, Valley..... sevevence SEO 18.50 12.75 p —_—_—— New York 
No. 2, Southern C incinnati. smawe 17.90 17.90 12.15 One One 
Basic, : Eastern Pe nn.. es ; 21.00 19 50 13 50 Apr. 7, Month Year 
Gray forge, Pittsburgh.... 18.70 18.45 13.45 1916 Ago Ago 
, , , Copper, electrolytic (carload lots) 27.50 27.25 16.50 
Steel Shapes—The following base prices in cents per pound a ; aye ee IE _ : # m maine : an 0 53 00 5 OO 53 00 
are for angles 3 in. by % in. and larger and tees 3 in. and [ead ........ ccc ccc cccccccccece 8.50 6.75 4.25 
larger from jobbers’ warehouse at the places named: Nok ee eee 18.50 19.50 11.00 
r—New York—— ST. LOUI 
One One ‘ 50 6.75 
Apr.7, Month Year Cleve- Chi- Lead pnw nwe ds 6000408464 de eee ne eNS 8.5 . 4 
1916 Ago Ago land cago MPEENOE ccc cvccecddeewesesess cence 18.5¢ 18.00 eee 
Steel angles, base.......... 3.10 2.95 1.85 3.25 3.10 At the places named, the following prices in cents per 
Steel Ts, BASE. .....0.cces. 3.15 2.95 1.90 3.25 3.19 pound prevail: ee 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 gunn a See — 
Apr. 7, Month Year Cleve- Chi- 
Steel Sheeta—The following are the prices in cents per 1916 Ago Ago land cago 
pound from jobbers’ warehouse at the places named: Copper sheets, base..... 35.50 25.00 21.00 34.50 34.50 
= Mew York a~ Copper wire (carload - 
a EFS a lots) ..... gocgttssess+ $5.50 35.00 16.60 34.50 37.00 
r 7 y 1 Pear Cleve- Chi- Brass rods, base........ 41.50 37.00 16.35 36.00 37.00 
a ee ee eS cae |6mrass pipe, base...-...- 44.50 41.00 19:10 43.00 45.00 
, o- pap : ye . Brass sheets ........... 40.50 37.00 16.25 36.00 37.00 
ss? fF ee 3.50 3.50 2.60 2.95 3.20 Solder % and % (case 
eee 3.40 3.40 2.50 2.85 3.10 lots a Regis CE OATES 2 95 31.00 33.50 35.50 > 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 , rh aati er — 3. 
Nos. 18 and 20 black.... 3.30 3.; 2.40 2.75 3.00 Old Metals—The following are the dealers’ purchasing 
No. 16 blue annealed.... 4.30 3. 2.35 3.00 3.45 prices in cents per pound: 
No. 14 blue annealed.. 4.20 3.7 2.25 3.60 3.35 -——New York— 
No. 12 blue annealed. 4.15 3.6 2.20 3.55 3.30 One 
No. 28 galvanized..... 5.65 5. 4.00 5.50 5.50 Apr. 7, Year Cleve- 
No. 26 galvanized....... 5.35 5 3.75 5.20 5.20 1916 land 
No. 24 galvanized....... 5.20 5.2 3.55 5.05 5.05 Copper, heavy and crucible........... 23.00 22.00 
COBROr, BOOTH. ORE Wie. cccccces sevecs 22.00 21.00 
Standard Pipe—The following table shows the comparison ; =. and bottoms............ “Se “See 
> . > a . , ~ > ice oe or f . se ° i Z sees eeeseseseesendeessesee o oOo 
in discounts, together with the net prices in cents per foot: lead. tea paraspantatakas -tacar inten deh wae 6.00 5 BO 
cn Blac k———__ --Galvanized— ee cased wekeek oceeenekomewe 14.00 18.00 
Apr. 7, One Apr. 7, One : DEE one nes se csenusaceees- aeeed 12.00 12.00 
1916 Yr.Ago 1916 Yr. Ago No. 1 yellow rod brass turnines...... 15.00 16.25 
— ‘ PE cenchiave Se caeebetebbestace tease 13.00 50 
% to 2 in. steel butt welded 72% 80% 53% % 69%* . 14.5 
2% 6 in. steel lk relded. 71° 79% 52k 68 be % 
to 6 in. steel lap welded. 71% , = me Monel Metal—The following are the prices in cents per 
Diameter, In. pound for mill lengths 8 ft. and over: 
Tk eee een enstsesecasecsena 3.12 2.30 5.35 3.51 
Spd anees bene ae Ren. ee 3.91 3.40 7.91 5.19 10,000 6,000 2,000 Less Than 
ce (psekeavee eed eaeess 6.44 4.60 10.70 7.02 Lb. Lb. Lb. 500 Lb. 500 Lb 
| eT re eT TT Ter 7.70 5.50 12.79 8.39 ofaSize ofaSize ofaSize ofaSize ofa Size 
er 10.36 7.40 Rt 11.29 Size, In. and Over and Over and Over and Over and Over 
DOL ic au ath dean emma an nacieh 16.97 12.29 27.79 [3.68 theenda..Seneree 
BD seseceeddaddeseeseeesesees fe 19 16.07 36.34 24.10 ae ~* 7 mi 81.50 32.00 32.50 33.00 36.00 
Bocce cee eee ne eee eeeeeeenees 31.61 22.89 51.78 34.34 % to 81.95 8175 39°95 39°75 35.75 
Decne eee e eee e newer eenes 43 12 31 08 68 30 16.62 % to 1% 21.00 31.50 32.00 22.50 2550 
GS  wdhdadeecdetecasvasesewscas 5.68 40.32 41.20 60.48 13> to 2%. 31.75 32.25 32.75 33.25 36.25 
Rounds 
Bar Tron—Prices are as follows in cents per pound at 3 to 37,. 32.5 33.00 33.50 36.00 37.00 
the places named: Squares 
Apr. 7, One Month D dawéesea 32.50 33.00 33.50 36.00 37.00 
1916 Ago Rounds 
Pittsburgh, mill .........sseeeeeeeeee: 2.45 2.40 3% to 34h..... 32.25 32.75 $3.25 35.75 36.75 
EE eich areas ie weneereonten ges 2.70 2.60 Squares — on nine a - 
Warehouse, New York ......scecccesecs 3.10 2.90 R Si oe 3 saan 32.25 32.75 33.25 35.78 36.75 
Tare i, re i Ka wee eh hee we 3.25 2.25@2.50 vounds——squares ‘ m 
et tetera oe "ss 3't0 290. 4 to tose R00 33.50 36.00 36.50 37.50 
. =" aoe 5 to 6{]%..... 36.00 36.50 37.00 34.50 38.50 
. : , - : p a 7 a 36.50 37.00 37.50 38.00 39.00 
Cold Drawn Steel Shafting—From warehouse to consumers Flats ...... -"* 3950 33.00 33.50 36.00 37.00 


requiring fair-size lots, the following quotations hold: 


above list price 


i Te” spac btew ed Cee e habe Hed -. 15% i i 
NS EPP rere rere re eee 20°) above list price 
een Ty eT oe eT TT ey Pers List price 


Boller Tubes—From Pittsburgh, the following are the less- 


carload basing discounts for lap-welded boiler tubes: 
a Os as adie s eal 51% 3% to 4% in.......... .. 60% 
nse ko ak eee ae wit . 48% 5 and 6 in ie peewee aed 53% 
2% and 2%...... os » SEG F CO 5S OM.... 66. ah ars on 
D7 Oe BO bt aneeccsneds 59% 


These discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not ex- 
ceeding 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 
25 ft 

High Speed Tool Steel containing from 10 to 18% tungsten 
as follows per pound in New York: 
$2.35 Bars 


sells 
EY sek cabeates 


$3.00 


or less than % in. thick 
size of round 


than 1 ft. 


Flats not rolled wider than 6 in. 

Hexagon bars 2c. per lb. over corresponding 
rods. 

For cutting to any 
add le. per lb 

The scrap allowance is 18c. per Ib. 


specified length not shorter 
delivered at works. 


Aluminum—Quotations in cents per pound are as follows 


for ton lots: 


i i CD os wane sie Se one e Mae ae o.eae wh 59.00 @61.00 
Pe Sees. Pe. vcecae casi s eaneendeeesaaees 58.00 @ 60.00 
Se ee IO ir 2h ons eed cane sbseeesucncen® 48.00 @50.00 


Jobbers usually charge 2c. per pound over these figures. 


Chinese and Japanese brands are quoted in 
for spot delivery, duty paid: 


Cleveland.. 50.00@55.00 


Antimony— 
cents per pound 


New York.. 45.00 Chicago 45.50 


Copper Bars from warehouse sell as follows in cents per 


pound: 


New York.... 40.00 Cleveland.... 33.50 Chicago.... 38.00 
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MACHINIST 


Making Flexible-Back Metal- 
Cutting Saws 


By Ernan VIALL 





SYNOPSIS This article not only give s data on 
the kind of saws, the number of teeth and the thick- 
7CSS lo use on various me tals, but il also le Ils how 


the SadWS are made. 





A mere description of how a certain thing is made does 
1ot insure, by anv means, that a man can take that descrip- 
Exp 


obtained 


tion and produ e articles equal to those described. 
trained 
only from actual mechanical production will give the 


desired 


rience, men and a certain “know-how” 


results. Long experience and good mechanical 
methods in the production of both wood- and metal-cut- 
ting saws of every description enable the James Ohlen & 
Ohio, 


to make saws that give 


Manufacturing Co., Columbus, which 


has been in business since 1852, 


Sons Saw 
satisfaction. 

This article, however, will deal only with saws intended 
for metal Aside the 
number of teeth. two classes of metal-cutting saws are 


cutting. from various sizes and 


made here. One is known as a bright, high-tempered 
metal bandsaw, which is hard from tooth to back and is 
for cutting the softer metals, such as 
that class. It 
resembles a wood-cutting bandsaw, except that it has a 
harder temper and finer teeth. The metal 
which these saws are made come already properly tem- 
pered previous to the cutting of the teeth. The teeth, 


used manganese 


bronze, aluminum and others of closely 


bands from 


while hard, are not too hard to be filed. 

The other class consists of saws made for the harder 
metals. "These saws are flexible—that is, the teeth are 
hard, but the backs are not—and they are made in both 


hinds 


whieh 


has divided its output into the following classes, 
are typical of those in general use in shops throughout the 


country : 


Class A—14 teeth to inch; for cutting soft steel, cast- 
ings and rails. 

Class B—16, 18 or 20 teeth to inch: for cutting tool 
steel, iron pipe, angle iron or other hard metals. 

Class C—20 or 22 teeth to inch; for cutting brass, 


copper, drill rod, sheet metals or medium thin tubing. 




















FIG. 1. SAMPLE SECTIONS OF METAL-CUTTING SAWS 











Se 








FIG. 2 A TOOTH-CUTTING AND SETTING 


the bandsaw and the hacksaw shapes and of all the widths, 


thicknesses and with all the numbers of teeth required 
for different uses. It 


saws that this article will deal especially, 


is with this class of flexible-back 
though inciden- 
tally some data will be given on the all-hard class. 

For convenience in assisting customers in selecting the 
proper saws for their particular needs, the Ohlen company 
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FIG ADJUSTMENT FOR STOCK WIDTHS 
Class D—20 or 22 teeth to inch; for cutting manganese 
bronze. 
Class E—28, 30 or 32 teeth to inch; for cutting tubing 
or thin sheet metal. 


These saws are regularly % in. wide, 23 gage (0.026) 


thick and from 6 to 20 in. long. Thev are of the tlexible- 


back type and ordinarily intended for use in hand ‘frames. 





662 AMERICAN 


~ 


For power, light gravity-feed machines the 


5. in. wide, run from 9 to 18 in. in length, are of 22 gage 
and cut with 14 teeth. For heavy gravity or power-feed 
machines the blades are from 12 to 24 in. long, HY to 1 in. 


and cut with from 10 to 18 teeth. 
8 to 32 and 


wide, 18, 19 or 21 gage 


For special purposes saws with teeth from 


of any required length, width or thickness are made. 


The foregoing classes, however, represent general practice. 


metal-cutting bandsaws are made regu- 


different 


Flexible-back 
larly 
any number of 


and with 
The all-hard 
in width and from 8 to 
14-toothed saws 

As previousl\ 
thev are suitable for the All metal- 
the hack or band tvpe, flexible 
with a straight-faced tooth: 
teeth is at exact right angles 


\ idle. of 


from %% to 1 in. gages, 
teeth up 
bandsaws average 14, 5g or 3 


14+ teeth. 


to 32 per inch. 
, In. 
More of the 5 
are probably used than of any other size. 
stated, 
cutting saws, 
back or all hard, are 
that is, the cutting face of the 
to the back of the saw. This straight 
by filing after the tooth has been cut and set. 


e-wide 23-gage 
softer metals. 
whether of 
made 


face is obtained 


widths and different 


Some of the blades, of various 
numbers of teeth, are shown in Fig. i, thougn it is hard 
io give a clear idea by an illustration of this kind. For- 
tunately, every reader of this paper knows what hack- 
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pass, or twice per revolution of the shaft. Thus two 
impulses are given to the notched disk 1, which operates 
feed rolls so timed as to move the stock forward the right 
amount between the strokes of the cutting tool. dV chang- 
ing the notched disk or by varying the stroke of the paw! 
various leads per inch are obtained, so as to form the 
required number of points per inch. 

Another differing only in minor 


illustrated in This view shows better, 


details, is 
however, 


machine, 
Fig. 3. 


how the machine is adjusted for different widths of 
stock. Adjusting screws at .-1 move a guide up or down, 


as desired. The top of this cuide rests between the dies, 

















FIG. 4. TOOTH CUTTER AND DIES 





el 





FIG. 5. AUTOMATIC TOOTH-FILING MACHINE 


saw teeth look like and how they are set. The steel for 
these saws comes from the steel mills in big rolls that are 
tables, they are 
and settling 


placed on special holding from which 
fed into the tooth-cutting 
ing through the machines, the steel bands are again rolled 
up ready for the next operation. 

One of the tooth-cutting and setting machines is seen 
in Fig. 2. The steel strip to be toothed feeds in from 
the back and out between the dies, as at .4. The teeth, 
r “points,” are cut by a reciprocating cutter, or punch, 2 
working alternatel\ 


machines. Pass- 


against the cutting edges of two dies 
‘and P). The cutter is carried in an 
adjustable tool block F 7 to the slide F, which is 
connected to the crankshaft by the rod G. The 
shaft is run by a belt on the pulley //, or for adjusting 
purposes it may be operated by the handwheel J. 
this explanation it will be seen that two teeth are cut at 
each revolution of the crankshaft. 


placed in slots at ¢ 
crank- 
From 
The steel strip is fed forward between each cut, which 


is accomplished by placing a double cam J on the crank- 


shaft. ‘These cams operate a pawl A’ every time they 





BRAZING FIXTURE 


FIG. 6. A 
and the stock feeds over it; so that if the guide is raised, 
the stock is also raised up between the dies and vice versa. 
of setting the teeth as they are cut will 
; Fig. 4. Here two of the 
dies and a cutter may It will be observed that 
the ends of the dies are first ground off almost square 
and then have an angle ground at A and B. This angle 
and corresponding angles ground on the front edges of 
the cutter are what do the setting work. The additional 
clearance bevond the angled cutting edge of the die affords 
room for the set teeth to feed along. These dies and the 
they are ground will show that the saws feed out 
“backward.” The method of setting the dies in the 
machines makes it easy to remove and grind them, as the 
are practically made like straight forming tools. 
ground and 


The method 


he understood referring to 


be seen, 


way 


By carefully observing the way the dies are 
keeping in mind the way the strip feeds, it will be seen 
that the shearing action of the cutter tends to cut the 
hack or slope of the tooth in line with the strip itself, 
front or cutting edge outward to the angle 


This m 


but shoves the 


at which the die is ground. ‘hod gives an ideal 
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set to the teeth, as it does not distort or weaken the meta 
in the wrong place. 

all 
with a straight face to the teeth, so there is no hook what- 
ever. 


As previously stated, metal-cutting are filed 


saws 
This filing is done in automatic machines like 
the one in Fig. 5. The toothed bands are fed into the 
machine from the right, as at A. As they pass through 
guides, the file B strokes straight across. The feeding 


of the saw is done by the dog C, which engages the teeth 


one at a time in succession. This dog is operated from 
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a puncl 


engths 
The band 


against the stop A. The 


bands into hacksaw 
fitted as in Fig. 7 
fed in the 
press is then tripped, cutting th 


forming and piercing the ends. As 


For cutting long 


press is emploved. tO in 


cut 1s ‘rom right 


piece to length and bot! 


can be seen, thy 


stop is adjustable for various lengths. The punches and 


dies for this work are shown in Fig. 8. from which it 


will be seen that two ends and two holes are pierced at 
blade is 


each stroke, so that, once Started, a 


vleted at 


su com- 


each stroke of the press, 


The two pier ing 





>» 




















ee = 
, 
FIG. 7. PUNCH PRESS FOR HACKSAW ENDS 








FURNACE 


FIG. 9 AUTOMATIC TOOTH- HARDENING 


the cam J), which strikes th at each revolution 


of the pulley. 


I ver ke 
The cam action pushes the dog ahead, but 


the spring fF. As the spring forces the 


] 


it is returned by 


dog back against an adjustable stop; the regulation of the 
stop determines the length of the stroke of the dog. In 
this the feed 


numbers of teeth per inch. 


way be easily regulated for various 
The 
as to accurately guide the file and automatically lift 
the stroke. A 


machines are k ‘pt constantly at work on both metal- and 


may 
} 


file carriage is so made 
free 

of the work on return number of these 

wood-cutting saws. 

For bandsaws the ends, of 
fully beveled and fitted and are then placed in the fixture 
Fig. 6, the 
dressed ends of the saw are placed together and held by 
and B. The 
ends, to confine the 

This hood is fitted 
The heating is 
brazing, the place is 


the required length, are care 


seen in for brazing. In using this fixture 


means of the clamp screws A removable 
“hood”? *y 


heat close to the place to be brazed. 


is placed over the saw 
with a handle D for convenient setting. 
torch #. After 
way, so that the joints are 


done with a blow 


dressed up in the usual! 


scarcely discernible. 








FIG. 8 THE PUNCHES AND USED 


Dik 











ANOTHER VIEW OF HARDENING FURNACE 


Disa 


illustrated at 2 and C. The punch 
lettering punch for impressing the firm 
the blade. 

The method of hardening flexi 
aest 
the body of the blade or band at all. 


punches are 
trade-mark 
A sample of a finished saw end is given at F 


, . : 
le-back saws leaves the 


extreme cutting points the har and does not harden 


This treatment vives 


an almost unbreakable saw with fully as good cutting 


qualities as can be produced by an all-hard saw, but with- 


out the latter’s brittleness. For hardening the teeth, spe- 


cial furnaces have been made that are practically auto- 


ulated for a certain class of 
Fig. 9. The 
band to be hardened feeds into the furnace from a holding 
table, as at A, 
upward, by the power-driven rolls 2B at 


along 


matic in action after being reg 


work. One of these furnaces is shown in 


and is drawn through the furnace, tect! 


bac k \s 


the 


the band is slowly drawn between asbestos-packed 
| 


heat the points to the proper tempera 
the points are 


guides, gas jets ( 


ture, As they leave the heating flames, 


cooled by a compressed-air blast, and the band then feeds 
|. The pipe ) isa gas 


| hamber | 0 


on through the rolls to a holding re 
pipe, # is an air pipe, and F is a mixing 
which the heating jets lead. 
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FIG. 11 REAR VIEW, SHOWING COOLING PIPE 


Of course, the operator has first to blow all the moisture 
possible out of the compressed-air pipes and then care- 
fully regulate both the heating and cooling jets to the work 
in hand. After that it is merely a case of watching to 
see that the product comes uniformly tempered. About 
00 ft. of saw band may be hardened in one of these fur- 
naces in 9 hr., taking a 5¢-wide 18-point band as an 
Other sizes and points will vary the amount 
the other. About 140 lb. of air pressure is 
carried in the system. 


example. 
one way or 


Another view of this same furnace is given in Fig. 10 
Fig. 11 is a 


his is 


and shows the piping to better advantage. 
rear view, and the cooling-air pipe is seen at A. 
simply a small pipe with holes drilled in the under side 
so as to throw the air directly on the teeth as they pass 
under. The guiding jaws through which the saw feeds 
are shown at B. Teeth properly hardened in this way 
cut freely, do not shell off and last unusually long on 
account of their soft backing. 


Design and Construction of 
Textile-Machinery Cams 
By SumNeEnr B. SArGentT 


In this article I will take up and design a set of loom 
Their work 
Then the shuttle 
Such cams are 


cams, commonly called harness cams. is to 
raise and depress the warp threads. 
containing the filling varn is shot across. 
made in sets of two, three, four, five, six, seven or eight 
and are commonly locked together on the same camshaft. 
The outer end of the cam lever is attached by straps to 
the bottom of the The tops of these 
harness frames are attached by straps to rolls overhead. 


harness frames. 
These rolls are each proportioned in size to the stroke of 
a corresponding cam lever, and they wind up or unwind 
the straps (thus raising or lowering the harnesses) as 
the cam lever moves up or down. 

In Fig. 1, WV represents the “fell” of the cloth, where 
each successive thread of filling is beaten in and tied in 
the warp threads MAP and MAR as they 
pass each other in rising or falling. The raised front 
harness is represented by BC, and DE represents the 
back harness depressed. At P and FP is represented the 
eve of the harness wire, or needle, through which each 
The line MAP represents the warp 


place by 


warp thread passes, 
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threads raised and MAR the warp threads depressed 
Between these threads the shuttle lays the filling. At // 
is represented the boss of the roll, around which the front- 
harness strap winds as the harness rises. At LZ is repre- 
sented another boss of the same roll, around which the 
back-harness strap winds, 

The opening between the warp threads caused by cams 
is called the “shed.” All the cams must have such a 
stroke as will make a uniform shed for the shuttle to 
shoot through. This means that the back-harness cams 
must have a longer stroke than the front ones. 

In the case of a two-harness set such as I am now de 
signing the back-harness roll should be of such proportion 
as to wind up the longer length ef strap due to the longe: 
stroke of the back harness; the conditions are the same in 
reference to the front-harness roll. In other words, one 
cam lever and top roll take up the slack delivered by the 
other. So the cams, rolls must be propor- 
tioned ; otherwise the shed opening will not be uniform 
and some of the threads will not show in their proper 
place in the woven cloth. The strain on the warp threads 
greatest when the shed is open and lessens as 


levers and 


is generally 


Pa: | 
ML 
4 
e 
A ' 
DA 
mase-°* 
M | ~~ 
A | , 
Cc A 
R 
E = ' 
r 
FIG. 1 ARRANGEMENT OF LOOM HAMMERS 


the threads depart from this open position. Too severe 
or sudden straining of the threads causes frequent and 
undesirable breaking, with consequent imperfections in 
the finished cloth and loss of production while repairing 
break. 

As the warp threads get tighter and the shed approaches 
the open position, more power is used in operating the 
cams. For these reasons I generally decide that the 
cam movement shall be uniformly retarded as the shed 
approaches the open position and correspondingly accel- 
erated as it departs from that position. This result is 
accomplished by reversing the order in which the cam- 
stroke graduations are plotted on the cam. 

If the gradnations are numbered from 1 to 16, they 
are applied in that order to the stroke side and in reverse 
order—16 to 1—on the follow side of the cam. There- 
fore, to operate with the minimum breakage of warp 
threads and to consume the least power in operation | 
generally use a modification of the crank-motion prin- 
ciple in designing this class of cams (see Fig. 2). 

To lay out such a cam, first strike the circle A, having 
a diameter somewhat longer than the largest cam stroke, 
in this case 6 in. Divide the semicircle BDC into 24 
equal parts and square the division points across to the 
line BC. Of these 24 divisions representing a crank- 
motion stroke I arbitrarily select the 18 divisions from £ 
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Lo I]. 
therefore 
stroke as it approaches the open-shed position. 


The spaces at // are shorter than the spaces at Ee 


use the /H/-end of the divisions for the cam 


Now, in order to locate the center of the stroke for 
both cams, bisect the line F// with the line JK. 
the proportional method to determine the graduation for 


Using 


the 4-in. and 414-in. cams, extend the lines £J and /// 
and erect the two lines LM and NP, representing the 
strokes. Now extend radiating lines from J to each of 


the division points on the line EH. Then with a radius 
equal to the distance from the center of the cam ball to 
the lever fulcrum strike the ares RS and TW, represent 


ing the arcs described by the cam balls. When the radial 





r\ B 
\ \ + 
“E 
’ A \ 
J ' : : 
aS x J vy 
‘oft 
Pu | 
FIG.2 S 
“ 





Cc 
FIG.4 
m / 
. 
FiG 3 
In r~K 
FIGS. 2 TO 4. LAYOUT OF TWO-HAMMER LOOM CAMS 


the Rs 7, 
indicated for the cam-stroke graduations. 


lines cut ares and the division points are 

I now decide that the cams shall complete their 
stroke in 90 deg., as in Fig. 3. The circle C is 
with a radius representing the distance between the cam 
Ninety degrees of the 


circle is divided into 18 equal parts, 


struck 


ball center and the lever fulcrum. 
and radial ares 
-wing from each division point to the center of the circle 

In actual practice I rarely use the large circle and 
swing the radial lines as described. I find it 
venient; and after many radial ares are swung through 
the center, | But | the 
result in the following manner: 


Too im on 


lose its location obtain same 
I make a thin templet of wood representing the radial 
Then I the circle ( 
small as I find most convenient and divide it into spaces 


Then | thin 


center of the circle into the drawing board, 


are, Fig. 4. draw as large or as 


as desired. drive a needle through the 
and with one 
end of the are side of the wooden templet against the 
needle and the other end resting at the division points on 
the circumference of the circle, I use the templet to scril 


the radial ares. 
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hurni mck to Fig, 2, transfer graduations of th 
stroke from the are RS to the are AB, Fig. 3. Next 
swing these graduation points onto the proper radial 
ares and with the cam-ball radius strike the points of 
contact for the working side, or stroke side, of the cam 
For the follow side, transfer the same graduation in 
reversed orler to the radial are DE, then swing thes 
graduation points on to the proper radial are and with 


the cam-ball radius describe the points of contact for th 
the cam 

The circle //7 represents the 
ball and corresponds with the lin 
using the circle // to locate th 
the 11., In. transter to the are 
for this cam. 


follow side of 
stroke of cam 
Jk, in Fig. 2. Now 
center of the stroke for 
Jk the graduation 


center ol the 


cam, 


direction of 
shows the stroke 
@ finer graduations on 


The arrow in Fig. 3 indicates the move 


ment of the cams and therefore plainly 
For 


the stroke 


reasons already | 


side. given, t 


side should be toward the outer periphery, 
center or hub. 


cut 


and the coarser graduations nearest the 
should be into 


wate the 


In cams thus designed an arrow 


ttern to mind direction w 


the periphery of the p: 


/ 


f operate 


ate I hi Cop sho 
Precision-Gage Manufacture 

By Gustave A. RemMacui 
\\ nen 


those shown at 


contain radi such as 


lath 


shows anothe1 


constructing gages that 
Fie. 2, the 
radii. Fig. 3 


is used for grind 


that 


bench 
ing the form ot gage 
is ground in a similar manner. 
The adjustable stops A, Fig. 1, 
grind any desired radius without grinding into other parts 
of the gage. The stop pin B, Fig. 1, 


thus permitting th 


enable thy operator two 


may be withdrawn. 


gage to swing on the faceplate with 





FIG.2 


| 
; 
j 


METHODS 


FIG.3 





A\CTURING 


MANUF 


PRECISION-GAGE 


valuable feature of this 


This is a 


method of grinding a radius, as the operator, after with 


out interruption, 
drawing the stop pin B, may grind the disk ( following 
each adjustment of the wheel while grinding the radius. 
By grinding the disk and with the micrometer 
the The 
which the stops are fastened to the faceplate is shown at 


D, Fig. 1. 


measuring 


radius is accurately determined. manner 1n 
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The gaging parts of Fig. 2 were machined to shape, 
wlowance being left for grinding after hardening. The 
two holes were bored so that the centers were 0.870 in. 
After the the parts were 

The holes were ground, care being exercised to 


apart. hardening, faces of 
eround. 
have them both of exactly the same diameter and 0.870 
in. from center to center. The two remaining sides were 
ground in relation to the holes, the same methods being 
pursued as described in preceding articles on similar op- 
erations, The parts were swung on the faceplate of the 
bench lathe and ground as shown, 

The plug, which is firmly located in the faceplate, is 
a good fit for the holes in the gage parts and disk. The 
After each ad- 
vance of the wheel toward the work, the disk is ground 


object of the disk may be readily seen. 


and then measured, 

Motor-eTruck Repair Shop with 
the Army im Mexico 

By Il 


So much dependence is placed in the motor-truck ser- 


SIBLEY 


vice between the base of supplies in the Mexican camp and 
the army of the punitive expedition, over 150 miles (at this 
\ riting ) across the Mexican border, that new squads of 
trucks in lots of from 25 to 50 are being added every 
few days. to take care of the extended line of communica- 
tion. It that 
supplies the expedition would have been 


is said without motor 


trucks to transport 
impossible. 
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A repair shop, completely equipped with tools and ma- 
chinery to take care of aéroplanes as well as motor cars, 
has been set up in camp and it is an extremely serious 
breakdown that cannot be handled efficiently here. An 
interesting feature of this department is the field repair 
truck. A Jeffery four-wheel-drive “quad” truck is 
equipped with a Seneca Falls 9-in. lathe and Hisey-Wolf 
friction drill press (about 16-in.), both motor driven with 
current supplied by a generator belt driven from the 
truck 
driver's seat, and the canopy top is high to give the 


motor. The lathe is stationary, just behind the 
operator sufficient headroom while at work. 

The drill press is demountable for traveling, but when 
t upon a drop platform, which is folded 
The rear 


in use is s 
up against the side of the car during a trip. 
half of the truck is fitted up as a combined stock and 
tool room, and here, systematically arranged in neat draw- 
ers and lockers, is a large assortment of tools and parts. 

Thanks to the high quality of the American trucks 
in daily service between camp and the front, to date there 
has been no eall for the repair truck to do any work on 
the road, but such contingency might arise, 

The pictures show, in Fie. ;. the field repair car, with 
folding platform for drill press, this being covered with 
canvas to protect it from rain and dust storms frequent 
Fig. 2 shows the lathe and lockers with 
rheostat at side of driver’s seat. Fig. 
view of the field repair car, while Fig. 


in this section. 
3 gives a right-side 
t shows how the 


drilling machine is mounted on the platform. 























MODERN MOTOR MACHINE SHOP ON THE MEXICAN BORDER 
Fig. 1—Motor-truck repair shop 
Fig. 


Fig. 2—Showing the 





lathe 
i—The sensitive drilling machine ready 


side of the outfit 


Fig. 3—The 


business. 


end. other 


for 


in the front 
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Making Patterns 


By Joun J 
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SYNOPSIS 
tant lo know flhan what to do. 
cold 
owner who is thinking of operating his own foun- 
Patterns 
rapping. 


What lo avoid is even more im por- 
Th is art le th rows 


water on the ambition of the small-shop 


also come in for their share of 


dry. 





A foundry is a handy thing to have in connection wit! 
This 


abode of the sand rammer has always been a convenient 


a big shop—you can blame most mistakes upon it. 


“goat,” and many a shop foreman would lose his job 1 


deprived of its unconscious support when it comes to 


excuses for spoiled work. 
When the time clerk trots down the line with a job 
that took an hour and a half longer than it should, what 


cast 


is more easy and soothing than to tell him that the 





I. 10 | 
(B) Casting 
FIG. 1. TOM COOPER'S EXPERIENCE WITH ROLLS 
ing was hard and sandy and that you think some cuss 


over in the foundry must have slipped a couple of files 
into the cupola? When the o 


because a machine is three days overdue, what will chan 


d man sits on 


your neck 


a disorderly rout into a glorious retreat more quickly than 
to tell him that the frame pattern was rapped so larg 
that it required three cuts to get it down to finishing size ? 
When a pulley or gear arm has cracks in it, how is it 
possible for these to have occurred in the casting any- 
where but in the foundry where it was made? In on 
large shop with which I am familiar there is a saying as 


follows: “A slight error in the designing department, a 


mistake in the machine shop, a d—— big blunder in the 
foundry.” 

While a foundry is so convenient in this respect, aside 
from its capacity to deliver castings, it is usually an 
When 


castings can be bought on contract as cheaply as is possible 


expensive luxury when attached to a small shop. 


nowadays, it is foolish to assume a new burden of respon- 
sibility with the prospect of such a slight saving as that 
between the cost to make and the cost to buy, especially 
where the castings that are bought need not be paid for 
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and Castings for 


the Small Shop 


DEVENTER 


unless good, while those that are made must be paid foi 
whether good or bad. 

One of the supposed advantages of having your own 
to get castings on time, but those 
that this ad 
If the small 
add the 
duty of a foundry superintendent and metal mixer to his 


foundry is in being able 


who have foundries have come to believe 


vantage Is not inseparably affixed to them. 


looking for trouble, let him 


shop man ts really 


already numerous and diversified duties and learn the 


‘9 reasons why a casting can come out bad, starting with 


with too 


had his 


too high a barometric pressure and ending 


hard sand ramming, and he will feel as if he 


hands full. 
There are of course exceptions to this even in the smal! 
Some isolated cases exist wher 


heat a 


shop. 


a foundry that can 


take no more than on week will make a 


profit 
But this is due to unusual conditions, such as the absence 
of competition ; and since the majority of our small shops 
are in fairly close touch with competition, it does not 
apply in general. 


There are some small-shop owners who think to add 
to their volume of business by add ny to the number ct 
fa 
. 5 ‘\ 
,* , 
7 E * 4 
on r ¥ i iP eae 
j > } | 
- 
A B c 
KF 2 TROUBLE WITH NOT ENOUGH AND TOO 
MUCH FILLER 


Not satisfied with an ordin- 
foundry. blacksmith 


departments in their plant. 
ary machine shop, they must have a 
shop, pattern shop, nickel-plating department and what 
not. One shop ower of my acquaintance was doing a total 
volume of business of less than $12,000 a year and yet 
Most people 


a machine shop on this 


Kept adding one department after another. 
find it hard to 
amount of annual business, let 


support simply 
alone extending it over a 
blacksmith shop, foundry and pattern shop. In addition 


to spreading the money very thin, the capacity of an 
ordinary human being must be stretched to the breaking 
when he has to look after such a great 


pomt variety ol 


things. You will find the most successful shops are thos 
that find out what they can do to best advantage and thet 
cut out everything else as much as possible. 

The same reasoning applies to making patterns. It is 
hard to 
trade in 


get some men to realize that this is a special 
itself. 
foundry conditions, knows foundry problems and has had 


Unless a man is in daily touch with 


years of experience with them as well as with his own 
trade, What I 
mean by a real pattern is one for a piece of work that 


he is not fitted to make a real pattern. 


counts for something, not the ordinary odds and ends of 
junk required about the shop from time to time, which 
hand. 


from whatever is at 


mav be made 
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Old Bill Higgins, of Vermont, knew these facts as well 
as anyone and yet insisted on making his own patterns. 
But then he was a man who ran in unusually good luck. 
He said that to get a good casting you must have a good 
pattern: to get a good pattern you must have a good de- 
sign: to get a good design you must have a good designer: 
and to get such a man you must have a lot of luck, so the 
itself into a matter of 
whichever way you look at it. Whereupon 


whole casting busihess re solves 


luck anyway, 
he would proceed to make a pattern that violated all thi 


laws of nature. Tle would put the draft upside down and 


the cores inside out, mold it in too small a flask in the 
wrong kind of sand, ram it too hard and pour it too 
cold-——and get a good casting ! 


Sometimes the carpenter finds that it falls to his part 
to make the small-shop patterns, They tell of one such 
wood butcher, newly hired by a small-shop owner, who, 
when told to put a little more draft on the pattern he 
was making, opened the window in front of the bench 
i bit wider! 

Tom Cooper thought he knew enough to make a pattern 


lor a plain evlindrical roll. He botched together a pat- 


tern such as shown at A, Fig. 1, allowing ;'g-1n. diamete! 
[ . 
| IN & 
BD. \ 
Fess y 
A | F i 
. B . 
} 
D ¥ 
E L Cc 
FIG. 3 CAM CUT DIFFERENT EVERY TIME IT 


WAS MADE 


for shrinkage. He sent this over to the nearest foundry 
with instruction to cast it on end, so as to get the surface 
clean all around. Ile was quite surprised on receiving 
the casting to find that one end of it was larger than the 
pattern. Ile jumped on the foundryman for rapping the 
pattern on this job with a sledge hammer, but got a quick 
come-back combined with the information that he should 
have made allowance for the pressure due to the head of 
liquid iron, which had expanded the mold at the bottom. 
\fter some experimenting he the get a 
straight casting by making the pattern tapered, as shown 
at B. 


tern lumber and a lot of time finding this out. 


found way to 


But he used up several hundred feet of good pat- 


A Jos Tuar Boruerep Tom Coorer 

Another little job that bothered him some was a pattern 
1 which there were several -+ sections. Tom first made 
these as illustrated at A in Fig. 2 and got his pattern 
back in short order with a request to put fillets in the 


He did so in the way seen at B and was shocked 


corners, 
to find that too much fillet is as bad as too little, for the 
entral portion was so heavy in comparison with the ribs 
that the unequal cooling set up heavy strains that resulted 
in cracks. Finally, the foundry owner took pity on him 
and told him to make it as shown at C, so that there 
would be a gradual change in the width of sections from 


one part to another. But while fussing around with these 
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things, he overlooked a bad error in a machine for his 
hest customer, and it was shipped without remedying thi 
defect. 

Not vet having his fingers badly enough burned, Tom 
tackled a pattern which had a channel cross-section, like 
that at A in Fig. 3. This pattern was straight, to be sure, 
but the casting came to him as hollow as an empty stom- 
ach, looking quite like the illustration at B. He called up 
the foundry on the phone, but drepped the receiver in 
a hurry when the foundry boss told him that he did net 
pay his men to furnish brains for amateur pattern makers. 
He sent the pattern to another foundry and got back a 
casting bent in the opposite direction, like the one shown 
at (. Then he changed the pattern a bit, thinning the 
metal at the center and thickening it at the ends. The 
casting which resulted, shown at DY. reminded him of a 

nap. In desperation he gave the 
ker, who solved the problem by thick- 


dog stretching after a 
job to a pattern ma 
ening the ribs as at &. 

A mistaken belief is a hard thing 
belief in his pattern-making ability 


to kill, and Tom’s 
Was not vet dead. 





DISEASE BROUGHT ON ANOTHER 


JUST AS BAD 


FIG. 4. CURING ONE 
even after such a severe shaking up, so he tackled a pulley. 

A cast-iron pulley is one of the most innocent appear- 
ing objects, but beneath its honest sandy skin it contains 
a heart more full of stresses and strains to the square 
inch than anything else one can imagine. First, Tom 
made the rim light, as in Fig. 4 at A, so that it would not 
require a heavy cut for finishing. As a matter of fact it 
did not require any, meeting its finish while cooling in 
the sand. Then he made the rim heavy, so that this 
would not happen again, but unfortunately, with the 
results shown at B, the arms breaking this time instead 
of the rim. He lightened the rim a bit and made the arms 
a little heavier, but found that, although the casting 
looked good, the arms would shap under the slightest 
provocation, the hub thickness being much too great for 
equal cooling. Finally, it dawned upon Tom that he did 
not know much about pattern making and that it would 
be cheaper for him to have the few patterns he required 
made by someone who knew how. 

Not only with reference to making patterns and cast- 
ings, but with almost everything else the following should 
be remembered: A man can know nearly all there is to 
know about one thing, he can know a great deal about a 
few things or he can know a little about a great many 
things. Take your choice, but remember that success will 


come only with the proper choosing. 
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Setting Diamonds After the work is brazed. it is ¢« ‘ } e | 


r. ally use the same bit for resetting, by sawing it off j 
oY O. FL PUILLER 

. I eclow the stone, | can cent Panda reset a stone rea 
For settings, or “bits,” for small stones I use a piece ol for use in from 45 min. to 1 | 


fe-In. annealed copper wire about 1 in. long, driven into 
? ’ . . = . } 

hole in the end of a pie | ‘e-1n. ) ‘oll ; ol ™ ° af } » ° > n . 

beste. mn, ond rolled. F Boring and Planing Small-(¢ 

larger stones I use 14-in. cold rolled with 3¢-in. annealed 7m ' : z 

. . r a4 ] © it )) rei 4 

opper wire about 1 in. long inserted in the end Hearing | = us 


A hole Is drilled in the ¢ yppel Lo receive the diamond. ‘| he Standard 1) -iln Co.. | , . 
Two saw slots, at right angles to each other, are put in to a great many brick a mber { sO 
ihe bottom of th hole. Th diamond is dropped in, some of these are carri n const-lrol rackets as at | 
7 and #2, Fig. 1. The bracket is wed Mn ‘ ture o 


thrust through the two side flange holes. T) ork col 
jetely contacts with the rounded = part f the bracket 
- | ind holds it securelv against the locatin ock while thy 
<2 =per wir é ; ; : 
<2 lore nore mw poredt out with the pilotes tool / 
< i 
' ies al 
| at ork has a quick Mm-ane- action, making 1 
2 oe " 
= HS: nnecessarv to turn the crank / more than a few 
t a Che quick movement Is acc Sih ) l 4 » 1 
ue H. 
_S } 


iwoked latch G, as shown, and moving the crank and fork 





ind by reaching in through the slots with a pick, the stone 
is turned over until the proper ice | exposed. Phe 
stone is held in this position by pressing down on it with 
a small tube. With an automatic center punch the fou 


copper walls are calked in around the diamond. 


After the stone is anchored, the outside steel walls are 








pinched in with a pair of gas pliers. The stone and 

setting are placed in a cotled-wire holder and brazed, 

an ordinai l-pt. gasoline blow-torch furnishing tl 

heat. ‘The slots act as vents and permit the solder to wet & alin Bt.amees peace 

surround the stone completely. \ coil of soft wir . 

wound around the setting just below the slots, to prevent in or out. The various parts a strated in workine 

the solder from running over the entire bit. Silver solder wsition in Fie. 2. but witho castil n place. 

is used, with borax as a flux. in order to make clear tl wsitions, ° o by ne tool is 
After the s ine has cooled, the coil of wire is turned scl into its wuicd bushing at //: and 1 il holding the 

off in the lathe. and the end is faced off and rounded ork and crank is shown down. as it is used while working 

down so that the point o the ston is exposed a trifle. The The bolting flanges o Thies ra ts are planed, as 

setting is placed in the holder shown and the copper again — shown in Fig. 3.) The fixture w hold ten brackets at a 

calked with a set and light hammer. It is polished with time. The bored bearing hole of the bracket fits over a 

a fine file. The reason for using the copper core in the — holding plug, and it is located by means of a pin that fits 

setting is that it is easier to close for anchoring. nto the hole in the triangular flange as shown. 





ee 

















FIG. 1. CAR BEARING BRACKET-BORING FIXTURE FIG 2. FIXTURE WITH PARTS IN WORKING POSITION 
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Punch, Die and Jigs Used in 
Machining Press Details 


By Roper 





SYNOPSIS 


not many punch Ings are re quired, 


When making this printing press, 
In this article, 
the 
This punch and 


however, one interesting element used and 
tools ( m ploy d are describe d, 
dv plerces and hlanks in one ope ration mith a 


Th ree 


howe ver, 


minimum amount of waste material, 
sim ple jigs are also shown which have, 
found to he economical in operation, pro- 
ducing interchangeable parts, The 
drilled, SO that 


means must he employed in locating them. 


he en 
castings are 
adjustabl 


mostly rough when 





The two-sheet rotary printing press illustrated on page 
the United Printing Machinery 
Some of the jigs and fixtures 


manufactured by 
Co., Woonsocket, R. 1. 
used in making this press were shown and described on 
192. In this article are tllus- 


h Ss Is 


pages 138, 232, 458 and 
trated and described a punch and die and jigs used in 
making and machining four other details used on the 
same press. These, like the ones previously shown, are 
examples of modern economical and small-tool design 
and construction. 

The punch and die illustrated in Fig. 2 


designed tool, as it locates one part while another is being 


is a well- 


blanked. The end of the punch rounds the end of the 


second part while simultaneously punching the first. 








FIG. 2 


PUNCH, 


FIG. 6 


PRINTING-PRESS 


Dik AND JIGS USED IN MACHINING 


FIGS. 2 AND 2-A 


Operations—Piercing and blanking feed gage rest blade 
Fig. 1. The stock, which comes in a strip, is fed into the 
punch at A against the stop B The punch is then made to 
descend, and the piece is pierced and blanked in one operation. 


It will be observed that the end of the punch when blanking 
also punches the rounded edges required on the slot. The 
punch is then raised and the part pushed along out of the 
die; and as the punch is made to descend, the strip is again 
located by the stop actuated by the spring shown. 
FIGS. 4 AND 4-A 

Operations—Drilling and reaming tumbler pin lever 
bracket, Fig. 3. The milled casting is placed in the jig, and 
the bar, shown in Fig. 4-A, is slid into position The casting 
is located by a V-block inside of which the circular boss of 
the casting fits \ screw through the bar, when tightened, 
holds the piece securely. 

Holes Machined—Two ;-in. drilled, one “/ q-in. drilled 


and reamed }{j in 


MAWSON 


The jig used for the tumbler pin lever bracket employs 
a sliding bar to hold it after the casting has been located 
against a V-block. A screw that is tightened through the 
bar against the casting keeps it in position. 

After the 
they are located by 


The jig seen in Fig. 6 is of the cover type. 
pieces have been placed in the jig, 
an adjustable setscrew. The cover is dropped down and 
fastened with a thumbscrew. <A_ knurled-head 
through the cover holds the piece firmly. 

The jig for the detector finger holder is of a simple 
type. The rough casting is placed on a plug, and a 
setscrew at the end holds the part securely in position. 


scTew 





JIG 


DRILLING 


FIG. 4 AND REAMING 





FIG. 8 


DETAILS, WITH WORK IN POSITION 


FIGS. 6 AND 6-A 


Operations—Drilling and reaming gripper-rod center bear- 


ing The milled casting is placed in the jig and is located 
against an adjustable setscrew and forced against the side 
of the jig with the wedge A and setscrew B. The cover is 


then dropped down and fastened with the thumb-screw C. The 
knurled-head screw D when tightened holds the casting down 


in the jig 


Holes Machined—Two w-in. drilled, one %-in. spot 
drilled and reamed and two l1-in. holes are spot drilled and 
reamed. 

FIGS. 8 AND 8-A 

Operation—Drilling detector finger holder, Fig. 7. The 

rough casting is placed on the plug A, and the screw B bear- 


ing the lug of the finger holder fastens it in position 
for the drilling operations. 
Holes Machined—One hole drilled to suit 


drilled for U.S.S. tap 


against 


No, 8-32 tap and 


one -in. 3% -in. 





April 20, 1916 AMERICAN MACHINIST 


IRATE OF PRODUCTION 
| SOPER MINUTE 





ry 
ty uh | 


. 
= 
Q093 Thick. 
SPRING STEEL 
¥ POUND 


3 


FEED GAGE 
_REST BLADE | 





— ——————————— 


! ~~ CAST IRON, 
6 “XX 2Pounos 


ee 























DETAILS OF PUNCH, DIE AND JIGS USED IN MANUFACTURING 


ff By Ld ’ * ¥ : 
: peo: PF Re ETS: 


Na ey rete. ot Cte sary | : 
bee a J 


. J 
Be ACA tay % 


b 
, 
. 4 ~ 


; ro 
oar ace 
y boat 


PRINTING-PRESS PARTS 








<.) AMERICAN 


O4« 


Organizing for Industrial 
Preparedness* 


By SPENCER MILLERt 


The President of the United States. Woodrow Wilson, 
speaking from his intimate contact with foreign affairs, 
recently said, “There may come a time when I cannot 
both the honor and _ the of the United 


preserve 
He also urged that we should be “very adequate- 


peace 
States. 
ly prepared, not for war, but for defense.” 

Both ex-Presidents Taft and Roosevelt 
for the immediate and adequate preparedness of our army 
und navy. Our highly trained army and navy experts, 
whose life work entitles them to speak with authority, 
have been most earnest for far more effective military 
public 


have declared 


defenses. The public press, reflecting largely 
opinion, is overwhelmingly in favor of adequate prepared- 
hess. 

With so formidable an array of authoritatve opinion 
engineers patriotically, quietly and earnestly ask the 
question, “What may we do to serve our country?” 
are for with honor and will make 


Kngineers peace 


p ‘rsonal sacrifices to insure it. 
THe UNITED States Navat Consuttina Boarp 
It was a proud day for the engineers and _ scientists 

when Secretary Daniels of the United States Navy 

Department invited Thomas A. Edison, our own society 

and 10 other engineering and scientific societies to form 

a civilian advisory board of 23 members to aid in 

the engineering and 

preparedness. This invitation was eagerly accepted, and 
the United States Naval Consulting Board is now fully 

Ten members 


mobilizing industrial world for 


organized with Mr, Edison as chairman. 
of our society are members of this board, two representing 
it officially.!. This board serves without monetary com- 
pensation, even paying its own expenses. 

The Naval Consulting Board has resolved itself into 
committees, one of which, headed by Howard E. Coffin, 
member of this society, is the Committee on Production, 
Organization, Manufacture and Standardization. This 
committee formulated a plan for aiding in organizing the 
industries for preparedness. This plan, laid before the 
President of the United States, prompted him to invite 
the five leading engineering societies, whose combined 
membership is about 35,000, to effect such an organiza- 
tion. This he did by writing identical letters to each 
of the following societies: The American Society of 
Mechanical Engineers, the American Society of Civil 
Engineers, the American Institute of Electrical Engi- 
neers, the American Institute of Mining Engineers and 
the American Chemical Society. 

The President’s letter to our 
House, Jan. 13, 1916, reads as follows: 


Society of Mechanical 


dated White 


society, 


The work which the American En- 


gineers has done, through its members on the Naval Consult- 
ing Board, is a public service which is deeply appreciated It 
I am tempted to ask that you will 


has been so valuable that 
usefulness to the Govern- 


to enlarge its 
nominating, for the 
1 representative from its membership 
in conjunction with repre- 
Mining Engineers, 


request the society 
ment still further by 
Secretary of the Navy, : 
for each state in the Union to act 
sentatives from the American Institute of 


approval of the 


Orleans meeting of the American 


Engineers 


*Presented at New 
Society of Mechanical 


+Member of United States Naval Consulting Board. 
Ww. L. R 


Emmet and the author. 
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of Civil Engineers, the American 
Engineers and the American Chemica] 
assisting the Naval Consulting 
data for use in organizing 
country for the public 
that I may count 


the American Society 
Institute of Electrical 
Society, for the purpose of 
Board in the work of collecting 
the manufacturing resources of the 
service in of emergency. I am 
upon your cordial codperation 
(Signed) 


case sure 


WOODROW WILSON. 

This letter appeared everywhere in the public press 
and was received with a glow of patriotism in the hearts 
of engineers generally. 

THE PRESIDENT’s INVITATION ACCEPTED 

Kach society named has accepted the President’s invita- 
tion. Each has selected one director from every state of 
the Union, for the approval of the Secretary of the Navy. 
rhe five directors in each state will constitute a Com- 
mittee of State Industrial Preparedness. 
These State Directors will report to the Naval Consulting 
Mr. Coffin is 


Virectors for 


Board through the committee of which 
chairman. 

The immediate work of these State Directors will be 
to obtain an accurate inventory of all the facts necessary 
to be known to the army and navy of the resources of our 
nation to supply munitions of war in case of need. 

To obtain this census the State Directors will be assisted 
by the members of each of the five representative societies 
residing within the state. In many states there are more 
members than industries in which the army and navy 
may be interested. This indicates that this census will 
he rapidly completed. 

The importance of such a census can scarcely be over- 
It has been estimated that for every million of 
soldiers and sailors at the front at least three million 
of workers will be needed to maintain them efficiently 
with the necessary implements and supplies of warfare. 

Major General Leonard Wood, U.S. A., estimates that 
a serious war would require at least 2,000,000 men. 
circumstances 6,000,000 men would be re- 
Some statistics 


stated. 


Under such 
quired for producing munitions of war. 
about wars in the United States follow: 


War of the (1775-83)—Number of 


Revolution 
, 309.791 


, QQ eEererreerrrercrrr: . VUTEC TrTr TC eerTe 
War of 1812 (1812-15)—Number of troops 

ee eee ee 576,622 
Civil War (1861-65)—Number of troops (in- 

Cn ee eer er ee 2,778,302 
Cost of Civil War to date, including pensions 


(about) ... ... $16,000,000,000 
Present estimated wealth of the United States.$200,000,000,000 
Present estimated population of the United 

Re fee reer EP ‘ 
Present estimated wealth per capita $2,000 
Public debt (less cash in treasury).... $1,027,000,000 
Public debt per capita .............. $10 
Appropriation in 1915, navy (about) $145,000,000 
Appropriation in 1915, army forts 
Cost of navy per capita. . 
Cost of army per capita 


100,000,000 


and (about) 


David Starr Jordan, the eminent pacifist, recently said, 
“In all ages war costs all that it can.” Benjamin Franklin 
observed, “War is not paid for in war time; the bill 
comes later.” The Civil War cost about 16 billion dollars, 
or about as much as the whole estimated wealth of the 
nation at that time. 

Ilave we any right to assume that a war with one or 
more first-class powers finding us unprepared would cost 
less than one-quarter of our national wealth—namely, 
50 billions of dollars? Such a cost represents one-quarter 
of the wealth of each of our hundred million population 
on an average, to say nothing of lives lost and personal 
property destroyed. 

To insure this country against successful invasion, a 


much greater navy is generally demanded. In fact, a 
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navy superior to that of any nation save only England 
Some declare even that our navy should exceed that of 
England, on the ground that we may have to fight two 
ereat nations at once. Today our navy costs about $1.50 
per capita per Even though our navy 
be doubled, we would only pay $3 per capita, average. 


annum, average. 


Qur per capita wealth is about $2,000. Is $3 per year 


a heavy tax on $2,000 worth of property, if such a tax 


would provide a navy adequate to defend us against suc- 


cessful invasion ? 


SCHEDULE FOR INDUSTRIAL INVENTORY 


The term munitions of war covers the whole field of 


army and navy requirements—guns and ammunition, 


rifles and uniforms, food and blankets, tents and cooking 


equipme! 4 automobiles and aéroplanes, battleships and 
submarines, coal and oil, medical supplies and hospital 
equipment, even mules and horses, Thus it will be 
apparent that this volunteer army of engineer census 


takers must needs visit woolen mills as well as machine 
shops, hoot and shoe factories as well as foundries, coal 
mines as well as shipyards. 

An elaborate printed form has been prepared for taking 
the industrial inventory. It will be “a strictly confi 
dential, nonpartisan, nonpolitical and wholly  patrioti 
inventory of our country’s manufacturing and producing 


The 


he used by the 


form will 
Board 


Cssary 


information given upon this 
United Naval Consulting 


in aiding in effecting an industrial organization n 


resources. 


States 


to the plans for national defense. The information con 
tained in these blanks is not to be used in any way to alfect 
the business of the concern reporting or for compariso! 
with any other report of any kind previously filed by it 
The value of this patriotic work can best be mmsured 

making this report complete in every detail. We must 
deal with the 
as we deal with the problems of our everyday business 


life, We theories. We 


now, in time of peace, quietly, effi iently and thoroughly, 


} 
| lis 
ele 


problems of an adequate national « 


must face facts—not must do 


things which all know must be done to achieve 


industrial pre paredness, 


1 
those 


true and which, if postponed 
until an outbreak of hostilities, 


The form properly filled out 


must result in tremendous 
losses in lives and money. 
will give: 

l. The hames, post-otfice address, age and nationality 
of the officers and directors. 

2. Capitalization, commercial rating and banking cot 
nection. 

3. Description and location of plant, its possibilities 
lor expansion, its fire protection. 

L. The te lephone and telegraph fac ilities of the plat 
5. Sources of raw material and its character. 


t 


6. Character of products, volume or tonnage and its 
value per annum—proportion shipped abroad. 
7. If munitions of 


the quantity produced and ultimate possible capacity. 


war have ever been manufactured, 


8. Character of labor—union, nonunion or open shop 
number and nationality of employees. 
9. If women are employed, and the possibility for 
further employment of women. 
10. Transportation facilities 
11. Under the heading “Agreements” appears the fol- 
which is quoted in full: 


AGREEMENTS 
upon United States Army and Navy contracts in 


rail and water. 


lowing 


Will bid 
time of peace. 
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~~ 
bie 


Will accept United States Army and Nav contracts in time 
of war 
Will accept minimum annual order (see Clause A) baad 
Clause A. Minimum order for annual production will be 
with the 


restricted to that product for which the 


iccepted understanding that such order will be 


manufacturer's equip- 


ment is best fitted Also, that such order shall be for only 
such small quantity of product as will insure familiarity 
with the work upon the part of the manufacturer's organiza 
tion The manufacturer agrees that this minimum annual 
order shall be put through the factory in regular course and 
in such manner that foremen and those holding positions of 
responsibility shall become familiar with the peculiarities 
incident to the manufacture of these goods In time of war 


the manufacturer will be expected oncentrate upon this 


same product, and it is essenti therefore, that his entire 


organization, including purchasing, manufacturing nspection 


shipping, engineering, cost-keeping ind administrative de 


partments, be made familiar with the worl Minimum orders 


will not be of sufficient quantities to interfere with manufac 


turer's regular production 


Will accept payment it iccordane Clause B 
(Wording of Clause B not full determined t time of 
to press.) 
Will construct jigs and tools ir cceordance Clause C 
Clause C. The manufacture will agree to make and pre 


serve one set of special jigs, ges or fittings necessary 


for the production of these goods, and corrected drawings 
shall be kept on file in the engineering department of the 
plant covering such special jigs, tools, gages or fittings In 


short, the shall main 
tain t all 


may, 


engineering or designing department 
times corrected d wings from which the shop 


upon short notice, construct the necessary equipment for 


quantity productior 


Will enroll skilled labor in “Industrial Reserve” (se« 


Clause D. In war as now waged the industrial force has 


become quite i important as the fighting army Skille« 


} 


mechanics in all lines of production work must be kept fron 


enlistment in the regular arn and must be retained in the 
factories, mills and mines for the production of munitions It 
is essential, therefore, that the names of these skilled work 


listed and that the 
ndustrial 


men themselves be enrolled in the 
and 


subn 


nen be 


reserve Explanations instructions as to the 
tted at a later date 


\ button or other distinguishing mark will be supplied by the 


detail of such organization will be 


Government in the event of war to skilled workmen enrolled 


I 


n the 
ered to carry 


industrial reserve, and such enrollment will be consid 


with it honors equal to enrollment in the fight 


ing army A Government card will be issued to each mat 


enlisted 


Will agree to limit profits in time of war in accordance 
with governmental regulations (basis cost plus ) 

Will insert clause in all civil contracts making them con 
tingent upon governmental needs in time of war 


Will agree 
war. 
List any 


to restore existing labor agreements at close of 


and all agzgreements now in force 


12. An inventory detail of 


their capacity, 


tools, furnaces, ete.. and 
With the facts in this census properly collated we shall 
Not 


only will the Government be instantly enabled to deter 


earn where the nation is weak and where strong. 


nine whi re munitions can be obtained, 


We shall this 
1. Whether America is ind pendent of foreign countries 


but how rapidly 


also know from inventory: 


or raw or manufactured war material and if not. wherein 
we are lacking and to what degree. 
2. In 


facturing 


what kind of munitions we have ample manu 


facilities and wherein we must provide means 


for making up the deficiency 


3. Whether it is prudent for the Government to build 


new arsenals and other works in the central part of 


the United States 


TTooLs, GAGES. Jias AND TEMPLETS 


that m: 


ammunition 


This inventory will probably show y shops 


well equipped to manufacture will not 


employ the skilled machinist to make the required tools, 
gages and templets. Possibly then it will transpire 


that the most efficient plan would be for a government 
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factory to make standard gages, jigs and templets and 
lend or sell them to certain shops for use in the manufac- 
ture of shells, rifles, ete. 

This work of industrial preparedness should serve to 
inspire our machine-tool builders to perfect and improve 
their product and perhaps to standardize their machine 
tools to the end that those who must needs purchase them 
would find an adequate and immediate supply available 


in case of emergency, 


The various engineering societies contain in. their 
membership men who could prepare most valuable papers 
on the subject of ammunition manufacture. For the 
present there may be many secret processes which for 
the time being may not be forthcoming in the way of 


hooks and papers, which, however, might be prepared in 
advance and held untii the hour of need, when, through 
patriotic motives, they could naturally be published for 
the benefit of the nation at The old saying that 
“Necessity is the mother of invention” is now applicable 


large. 


to the nations at war, and it is reasonable to assume that 


methods, and 





they have dliscoveres processes 


tools for the rapid and economical manufacture of shells, 


sup rior 


ete. The best method of overtaking such a lead would 
he by a combination of talent and experience such as 
might be brought about by a congress ammunition 


manufacturers, assembled for the purpose of exchanging 
of 


experien es, et 


each element 
publicity should be given to des riptions of such methods, 


FUELS 


FOR 


! 
DCs] 


should then 


way 


for the 


he arrived at, 


INTERNAL-COMBUSTION 


Wholly aside from the needs 


demand 


motors, 


directed toward securing other 


An interesting’ and 


my Liquid fuels 


| 
‘) 


ry 
autoMmodtiiec 


fuels than 


of war, there is 


manufacture 


IS NGINES 


and the widest 


a growing 
and aéroplane 
profitable inquiry might be 


. ] 
vasoline, such 


as grain alcohol from sawdust and other wood wastes, 
sugar-house waste and cornstalks. Here the chemist will 
find ample fields for investigation. 

These State Directors will be an influence in every 


state by urging the military 


value of good roads, especially 


along and near tidewater, and they should not forget that 


the 1) idves he 


trucks and extra heavy cannon, 


Such an 


army 
work cannot fail to breed a better spirit of citizenship. 


of 


ehnyeimeers 


made strone enoug 


1 for heavy automobile 


ensus takers actively at 


Yorking without compensation, they will set an example 


of patriotism which is bound to be felt. 


This spirit of 





Vol. 


14, No. 16 


MACHINIST 


patriotism will be transmitted to the workingman pre- 
ducing war supplies. These workers are surely a part of 
the defensive force of the country and should receive 
adequate recognition as such. 

Ex-Senator Elihu Root recently said: “Eternal vigi- 
lance is the price of liberty. The principles of American 
| berty today stand in need of a renewed devotion on the 
part of the American people. . . . I want to 
it that beat in the breasts of the 

who were just and God-fearing 


ac 
in my country the spit 
men at Concord Bridge 
people, but who were ready to fight for their liberty; and 
if the hundred million people of America have the spirit 


and it is made manifest, they won’t have to fight.” 
Time Necessary for Cutting 
Off Shell Forgings 
By A. Il. ANGER 


Since the manufacture of shrapnel and other shells 
has lately become such an important industry in this 
country, a table conveniently arranged for determining 
the cutting-olf time of shell forgings will no doubt find 
extensive use in the plants at present engaged in this 
class of work. 

The accompanying table covers a wide range of speeds 
for cutting off 
stants given the table are 
the thickness of shell and the constant 
give the cutting-off time in minutes. 
respect’ to 


shell forgings, and the con- 
such that the product of 
in the table will 
in 


and feeds 


The constants 
the table are tabulated the 
per minute and the feed of tool per revolution. 


revolutions 
These 
constants give the time in minutes required for cutting 
off a shell forging 1 thick. So, if it to 


find the time required for cutting off a shell forging of a 


with 


in. is desired 
given thickness at a certain speed and feed, it is only 
necessary to multiply the constant found in the table 
under the given speed and feed by the given thickness. 

Thus, if to cutting-olf time 
shell forging thick at a speed of LO 
a feed of 0.03 in. per revolution, we multiply the value 


wish find the for a 


lly, 


We 
in. rp.m. and 
0.833, given in the table, by 1144, which gives us 1.25 min. 
It matter then to 
form an accurate estimate of the output of a cutting-olff 
for handling the work 


for the cutting-olf time. is an easy 


machine after allowance is made 


into and out of the machine. 





rABLE OF CUTTING-OFF TIME IN MINUTES FOR SHELL FORGINGS 

Feed 
per Revolutions per Minut 

Revolution 10 15 20 25 0 35 10 5 0 5D 60 65 70 75 80 &5 90 95 100 
0 005 20 000 13.333 10 000 8.000 6.666 5.714 5.000 4 444 + O00 3 636 ; 333 O77 2.857 2.666 2.500 2.353 2.222 2.105 2.000 
0 006 16.666 11.111 8.333 6.666 5.555 4.762 4.166 3.703 3.333 3.030 2.777 2.564 2.381 2.222 2.083 1.961 1.852 1.754 1.666 
0.008 12. 500 8.333 6.250 5.000 4.166 3.571 3.125 2.777 2.500 2.273 2.083 1.923 1.786 1.666 1.563 1.471 1.389 1.316 1.250 
0.010 10.000 6.666 5.000 4.000 3.333 2.857 2.500 2.222 2.000 1.868 1.666 1.539 1.428 1.333 1.250 1.176 1.111 1.052 1.000 
0 O12 8.333 5.555 4.166 3.333 2.777 2.381 2.083 1.851) 1.666 1.515 1.389 1.282 1.191 1.111 1.041 O.981 0.926 O.877 0.833 
0.014 7.143 4.762 3.571 2.857 2.381 2.041 1.785 1.587 1.428 1.299 1.191 1.00 1.020 0.952 O.892 O80 O.793 O.752 O 714 
0.015 6. 666 $.444 3.333 2.666 2.222 1.905 1.666 1.481 1.333 1.212 1.111 1.026 0.952 O.SS9 O.833 0.784 0.741 0.702 0.666 
0 016 6.250 4.166 3.125 2.500 2.083 1.785 1.562 1.389 1.250 1.136 1.042 0.961 O.893 O.833 O.781 0.735 0.695 0.658 0.625 
0 018 5.555 3.704 2.778 2.222 1.852 1.587 1.389 1.234 1.111 1.010 0.926 0.855 O.793 O.741 0 695 O64 O 617 0.585 0.555 
0.020 5.000 3.333 2.500 2.000 1.666 1.428 1.250 1.111 1.000 0.934 0.833 0.769 O.714 0.666 0.625 O 588 0.555 0.526 0.500 
0.022 + 545 3.030 2.2783 1.818 1.515 1.298 1.136 1.010 0.909 0.826 0.757 0.699 0.69 0.606 0.568 0.535 0.505 0.479 0.455 
0.024 4.166 2.778 2.083 1.666 1.389 1.191 1.042 0.925 0O.833 0.757 0.694 O.641 0.595 0.555 0.521 0. 491 0.468 O.438 O.417 
0 025 +. 000 2.666 2. 000 1.600 1.333 1.1438 1.000 O.889 O.800 OO. 727 0.666 0.615 O.571 0.533 0.500 0.471 0.444 0.421 0.400 
0 026 3.846 2.564 1.923 1.538 1.282 1.099 0.962 O.855 O.760 0.699 O. M1 O.592 O.M9 O.513 O.481 0.452 O 7 0.405 0.385 
0 O28 3.572 2.381 1.785 1.428 1.190 1.021 0.893 0.793 O.714 O.649 0.595 O.¢9 0.510 0.476 0.446 0.420 0.396 0.376 0.357 
0 O30 3.333 2.222 1.666 1.333 1.111 0.952 O.833 0.741 0.666 0.606 0.555 0.513 0.476 0.445 0.417 0.392 0.371 0.351 0.333 
0 032 3.125 2.083 1.625 1.250 1.042 0.892 O.781 0.604 0.625 O.568 0.521 O.481 0.446 0.417 0.391 0.367 O.347 0.329 0.313 
0 O34 2 941 1.961 1.471 1.176 0.980 O 840 O.735 0.653 O.S588 0.535 0.490 0.453 0.420 0.392 0.367 O.346 0.327 0.310 0.294 
0 035 2. 857 1.905 1.428 1.148 0.952 O. 816 O.714 0.6385 0.571 0.519 0.476 0.424 0.408 O.381 0.357 0.336 0.317 0.301 0.285 
0.036 2.777 1.852 1.389 1.111 0.926 0.794 0.695 0.617 0.555 0.505 0.4638 0.427 0.397 0.371 0.317 0.327 O 308 0.292 0 277 
0 O38 2.632 1.754 1.316 1.053 O.S77 0.752 O. 658 O.585 0.526 0.478 0.4388 0.405 0.376 0.351 0.329 0.310 0.292 0.277 0.263 
0 040 2.500 1.666 1.250 1.000 0 833 O. 714 O.625 0.555 0.500 0 467 O.417 O.384 0.357 0.333 0.313 0.294 0.277 0.263 0.250 
0 042 2.381 1.587 1.191 0.952 0.795 0.680 0.595 0.529 0.476 0.433 0.396 0.365 0.340 0.317 0.297 0.280 0.265 0.251 
0.044 2.272 1.515 1.136 0.909 0. 757 O 649 O. 568 0 505 0.46 0.413 0.379 0.350 0.325 0.303 0.284 0.267 0.252 0.240 
0.045 2.222 1.481 1.111 0. S89 OU 741 0.685 0.555 0.493 0.444 0.404 0.370 0.342 0.317 0.296 0.278 0.261 0.247 0.234 
0.046 2.174 1.449 1.087 0.870 0.725 O 621 O43 O.483 0.435 0.395 0.363 0.334 0.310 0.290 0.272 0.256 0.242 0.228 
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By Ropert Mawson 





grease to preve nt rust. A target is shown similar 
to that employed li te sling SOE ol the shells lo 
determine the covering capacity of the balls when 


the shells were fired and é rplode d. 








| ’ 
iS 
After the shel] has been finally inspected and passed, 


the powder tube, adapter, adapter bottom and plug ar 


Manufacturing 12-In. Shrapnel--lV 


The reason for placing the balls and resin in the shell 


SY NOPSIS—The shells now receive the finishing in layer form is to insure their cementing into a solid 
operations, The balls, resin, powder and pellets mass. <As the shell is so large, if the balls were all in 
are put in, and the manner in which this is done serted and then the resin poured in, the probability is 
is here described. The adapter bottom, adapter that the resin would “not 
and plug are also inserted and the shell finally reach between all the balls 
weighed and passed, The shells are packed moun as ») before solidifying. Under 
dividual packing cases after being covered wit ‘ such conditions the mass 










675 


would not be homogeneously 


held together: and when the 


shell was fired, it would act 
in a biased manner and its 
“flight” would not be tru 


all air is ex 
pelled from the shell by the 


Further, as 








inserted. The shell is then transferred to the loading resin filling the gaps be 
department. The plug, adapter bottom and adapterare — een . halls . exrnk 
ines removed. The ie Fig. 121, is screwed into a = th Ae “se Sholom 
the thread at the open end of the shell. It will be ob KK 8 expand and the shell. besides 
served that the spider is made with an }{-in. hole, FIG. 121, SPIDER FOR being fired with a truer aim, 
which the powder tube fits, thus holding it central. HOLDING THE POW shen ‘ett “el, eniitionn 

The shell receives 1%-in. diameter balls, composed ol oan Soa fore To insure the best 
lead and antimony, for about 4 in. of its height. Melted — pesults, it is found that the melted resin should be at a 
resin is then poured over the balls until they are en temperature of from 365 to 400 deg. F. Then the erev- 


ol 
Another 4-in. layer of balls and resin 


tirely covered. On top of this is placed about 6 oz. 
smoke compound. 
added 
repeated until the balls and resin come to approximately 
ly, from the top of the open end of the shell. The 
balls are fed into the shell through the funnel, as i 


In Fig. 124 
tion in a shell reac 


Is 


is then in a similar manner. This operation is 


then removed, and the threads on the 


’ 

I} 

Fig. 122. The resin is poured in as shown in Fig. 123 
*Previous installments appeared on pages 537, 581 and ¢ 
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ices between the balls are 


shown 


ly 


should be directed to the boss in the center of the spide I’, 
through which the powder tube fits, thus holding it in 


position while the resin is being poured, 


and adapter are covered with red-lead paint. 


for 














propel ly filled, 


the spider screwed 


the 


into 
Attention 


pos 


recelving resin, 


The spider is 
inside of the shell 
The adapter 


a 
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SPIDER IN POSITION READY 
FOR POURING RESIN 


FIG 


FILLING SHELL 
BALLS 


WITH 124 





125. FILLING UP ADAPTER WITH 
BALLS AND RESIN 
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from entering it. A view of 
the operation of pouring in 
the resin is given in Fig. 126. 

The adapter bottom is 
placed in the adapter by the 
aid of the wrench, Fig. 127. 
It will be noticed that this 
tool is provided with a “tit” 
that enters the powder tube. 





The purpose of this is to hold 
the tube central while the 
hottom is being screwed down. 











The shell is left for about 4 

hr., so that the resin will 

a properly solidify and cool. 
The funnel, Fig. 128, is 

- then screwed into the end of 

FIG, 122. OPERATION 19: FILL WITH BALLS AND RESIN the adapter. Powder fed into 
Equipment—Spider, funnel oe eee ee Two men, 2 per hr the funnel passes through the 
powder tube into the powder 

chamber. The funnel is afterward re- 

moved, and powder pellets are put into 

the tube. One purpose of the pellets 

is to prevent the powder grains from 

4 coming back against the fuse threads 
— _ if the shell should be turned over. This 
| precaution eliminates accidents that 


would result when the fuse is inserted, 
if powder grains were resting on the 


| ey | | + — 3 . 
ANY KX | ir ) threads and the fuse was screwed down 
NY 
} 
} 





against them. The primary purpose of 








v the pellet is, however, to convey the 
j } ; } z | \ : : : 
} = f \ spark from the fuse to the powder 
YY KYW Z } & chamber. Fig. 129 illustrates the fun- 
j | } | Z “ 4 . °° . . . 
Ay j Z Lanedy nel in position ready for pouring in the 
“oS A’ a\\Y } ts! bs) age ie ; 
SS { t 4 ; f Z Aa a powder, rhis operation Is shown in 
| Ay : AN : Z Sate iy diagrammatical form by Fig. 130 
aS Ze = “ ode __ aeons atic ; g. 150. 
a  e — . =—_ The plug is next screwed into the 
FIG. 126. OPERATION 20: FILLING ADAPTER WITH BALLS AND RESIN hell, which is then ready for the final 
Equipment—Pluge to fit in top of powder tube and resin-pour ing scoop weighing. In Fie. 131 one of the 
roduction—Two men, 6 per hr Reference Fig. 125 ~ o S : 
shells may be seen on the scales being 
is screwed down, using the clamp, Fig. 34. More balls weighed. This operation is also shown in diagrammatical 


and melted resin are added until the shell weighs 729 lb. form by Fig. 132. A number of shells being loaded with 

In Fig. 125 is shown the shell set up ready for this — balls and resin are illustrated in Fig. 133. 
loading. lt will be observed that a plug A is placed in The shells are covered with axle yrease, to prevent 
the top of the powder tube to prevent the melted resin rust, and are packed in individual cases, as in Fig. 134. 
The cover of the box is securely fastened down: and 





after the ease has been properly marked, it is ready for 
its journey across the water. This operation is shown in 
diagrammatical form by Fig. 135, A detail of the pack- 
ing case is given in Fig. 136. 


It will be understood that the shell industry is new to 
most shops, and on a shell of such large size as described 
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FIG. 130. OPERATIONS 22 AND 23: LOADING WITH FIG. 135. OPERATION BOXING THE SHELL 
POWDER Equipment—Crane, truck and packing case 
e » . . References Figs. 134 and 13¢ 
Equipment—Funnel to suit adapter end of shell 
Production—One man, 3 per hr 
References—Figs 27, 128 and 129. 
if af | 
\ j. | 
77 mal \ uv | | 
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FIG. 132. OPERATION 24: FINAL WEIGHING IG. 13¢ DETAILS OF PACKING CASE SPECIFIED FOR 
Equipment—Hool shell nose; crane and scales THE IN. SHRAPNEI 
Reference Fig. 131 
in this series some slight modifications in the machini y ip not already ustomed t ‘ wor requiremy ts. 
operations will occur, However, the methods outlined It \ | be see now the met ( ‘ ploved ! nia ! 
enable the manufacturer to turn out shells in increasing the 12-in. shrapnel « in ma wets from t 
quantity week by week and also meet the highly accurate reviously described coverit t matler es li 
requirements. thought quite likely that the practice illustrated in 1 
In the series of articles of which this installment i present instance will undergo inges as the large-shell 
the concluding one it has been the aim to show tlh WO! reaches more abundant stage, notably in. case 
methods used in suffi ient detail to act as a guide ior any hollow forgings become generally available in the 12-in 
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FIG. 133. SHELLS READY 


FOR LOADING FIG. 134. SHELL PACKED IN CASE 
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Making Copper Rifling Rings 


By Freon H. Conivin 

Although the copper rifling ring used on the base of 
a shell to make it follow the rifling grooves in the gun 
barrel and the necessary rotation like a 
comparatively trifling part, it must be remembered that 
one of these rings is forced on every shell of every size. 
This fact makes their total number mount up to large 
proportions. The American Steam Gauge and Valve 
Manufacturing Co., Boston, Mass., was fortunate enough 
to secure a large quantity of copper tubes early in the 


secure seems 


war and is supplying bands to many who are making 
shells, 


as it consists merely of cutting off the tubing into rings 


Making rings is a comparatively simple operation, 


of the proper width; but when the product must be 


turned out by thousands, it becomes something of a 


problem to cut off the rings quickly and economically, 

Two ways of cutting off are shown in Figs. 1 and 2. 
The first method uses a semispecial machine having a 
hollow spindle and a quick-closing chuck, together with a 
substantial cross-slide and a tailstock for stopping the 
tube in the proper position. 

There is a power feed for the tube, which is fed against 
the stop at the right and then clamped by the forward 
lever. The tools in the cross-slide are then fed in to the 
work, the one at the right cutting a little in advance of 
the others. Each in turn is set somewhat behind its 
right-hand neighbor, as is usual in this kind of cutting-off 
work. 

Kach cutting-off tool is substantially held in a separate 
block, as shown, these tools being made of Dreadnaught 
high-speed steel, forged and ground on the face, as shown 
in Fig. 4. The groove has been found to prevent an 
excessive burr at the cut-off; the cutting edge is 3% in. 
wide. 

The cutting speed is set at 225 ft. per min., the 
lubricant being mineral lard oil charged with fire sulphur. 
On the small sizes the production is 250 rings per hour, 
while on some of the larger rings 110 per hour have been 
The largest rings, as shown in Fig. 2, are cut 


To 


secured, 
on an engine lathe especially equipped for this work. 


begin with, the tube is held in special chuck jaws, which 
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AND 2 


FIGS. 1 


TWO METHODS OF CUTTING OFF COPPER RIFLING 
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are set out so as to first grip the tube on the inside, and 
then the setscrew in each jaw is screwed down against the 
outside of the tube. The end of the tube is supported 
in a substantial follow rest, which is bolted to the lathe 


carriage. The stop C is bolted to the other side of the 
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RINGS 


GAGING COPPER RIFLING 
carriage and carries the distant finger ), which forms the 
actual stop. 

The lathe carriage is moved until D comes against the 
cnd of the pipe, the cutting-off tool then being in position 
to make the ring of the proper width. The stop is swung 
down out of the way, and the cutting-off tool is fed in 
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by means of the large cross-handle, shown. The 
lubricant and cutting speed are used on this lathe as on 
the simispecial machine, and the results are extremely 
satisfactory. Those who have had experience in cutting 


same 





copper and know its peculiarly disagreeable cutting 
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ee watiiat 
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FIG. 4. THE CUTTING-OFF TOOL 


qualities will appreciate the results obtained by the tools, 
feed and lubricants employed. 

The rings are gaged by the simple device shown in 
Fig. 3, consisting of a steel plate with built-up sides and 
the “go” 
and the other the “no-go” end of the thickness gage. In 
case a ring is a trifle too thick, it is placed in the shallow 


two crossbars of hardened steel. one forming 


box built on the end of the board, shown below and the 
It takes only 
a few judicious strokes of the file to bring almost any 
While this method 
may seem somewhat crude, it obtains the desired results 


sides are taken down with a smooth file. 
oversized ring to its proper thickness. 


in remarkably quick time and prevents the necessity of 
moving the rings to a grinder or other machine. 


Future of American Machine 
Tools in Belgian Market 


By One Wuo Knows BELGIUM 
Although it is early to forecast what the machine 
tool business in Belgium will be after the war, it is 


generally admitted that immediately peace has been de 
clared there will be considerable activity in all industries 
appertaining to railway material, building material, etc., 
in Belgium. The fact that a large 
tools have taken out of the 
Germany will undoubtedly create immediately a tremen- 


number of machine 


been leading factories to 
dous demand, and consequently there will be a very great 
opening for American and English manufacturers. 

It is interesting, however, at first to consider what were 
the industrial conditions before the war. The majority 
of the metal-working factories in the country devoted 
their activities to the product; this was 
the dominating industry of Belgium. The fact has been 
Minister Francotte at 
the opening of the new factory of the Minerva Motor 


semifinished 
confirmed in a speech made by 


Co. in Antwerp a few years ago, in which he congratu 
lated the promoters of the business on trying to extend 
the manufacturing capacities of Belgium in the finished 
article. He stated that, while 
considerable position in the world market for semifinished 


Belgium was holding a 
products, she was hardly recognized as an exporter of the 
finished article, and he urged 
devote more of their time and energy to the production 


Belgian manufacturers to 


of finished goods. 

This situation was quite natural in view of the small 
area of Belgium. The home consumption was compara 
tively small, and in the world market Belgian manufac- 
turers had to compete with big competitors such as 
Ameriva, England and Germany, all with considerable 
home consumption and able to reduce the cost of pro- 
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ducing the various articles needed for their own countri 
by enlarging their capacities and exporting the surplus. 
As Belgium 


possesses a considerable number of skilled metal workers 


This situation may change after the war. 


and a vast number of enterprising men, it is quite cer- 


tain that many industries which have so far not flourished 
extensions, be 


very greatly in Belgium will make great 


cause in the allied countries preference will be 
the 
same cost as In Germany and Austria, 

Before the 
rather moderate. 


viven to 


Belgian articles, provided they are produced at the 


; , 
war the price of living in Belgium was 


Hence, wages were lower than in an\ 


other industria! country. It is to be assumed that after 


peace is concluded these conditions will still prevail pro 


portionately and will be better than in England, Franc 


or Germany. Consequently, the lack of a home market 


will be compensated by the advantages arising from bette: 


labor conditions. 
STEEL MAKING AN Important’ INDUSTRY 
The manufacture of steel is one of the principal indus 
tries in Belgium, and machine tools in steel works ar 


these ma 
them 


machines with plate stee! 


mostly of the heavy type. A great number of 


chines formerly came from Germany, and among 


are the punching and shearing 


frames. These were in great demand, and it might be 


advantageous for some of the American manufacturers 
to take up this line. I understand that one manufac 
turer has already started: it remains to be seen whethet 
the freight conditions will allow these heavy machines 


to be imported from America. 
Locomotive and car manufacturers also used machines 


imported from Germany. Lately, however, the heavier 
radial drills have been imported from England. The 
boiler and engine manufacturers, while having many ma 


a considerable number o 
The larger rifle fac 


automobile manufac 


America, 


a heavier type made in 


chines made in used 
Germany. 
tories, electri motor manutacturers, 
turers, etc., had in their equipment a large proportion of 
American machines. 

manufacturers doing 


est 


However, the vast community of 
a medium or small amount of business formed the larg 
buyers of the cheaper grade of German and English ma 
the im 


chines. They did not vive enough attention to 


provements of modern American and English machines 
and were mostly influenced by the first cost of the tools 
attention of the 
They 


labor-saving 


the special 


Such manufacturers require 


American machine-tool manufacturer. must lx 


to the advantages ol thr devices 
After the 


Belgium, it 


dducated 
war, while labor may 
than 


in American machines. 


De abundant Ih will be deare! before 
Consequently, much more attention will be paid to equip 
that this This is 


one of the essential points of the campaign which Amer- 


ment will enable the saving of labor. 
ican manufacturers will have to open as soon as conditions 
their 
have one of their practical men on thy spot, to demon 


permit, and arrangements should be such as to 


the advantages of modern American tools. 


part of the 


strate all 
As the 


Belgium are owned by 


vreater manufacturing plants in 


Belgians, it is certain that pret 


erence will be given to any machines or goods not of 


German make: and undoubtedly a great outburst of 


patriotism will take place after peace has been declared. 
Belgian 


} 


were not particular as to th 


Before the war the manufacturers in general 


origin of the goods they 
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were buying; but this situation no longer exists, and 


the users of machine tools will avoid as much as possible 


from from German firms. Also, 


established in 


all buying Germany or 


Belgium besides the German 


there were 

firms a certain number of other foreign dealers in ma- 
chine tools. These firms were holding the agencies of 
renowned American and English manufacturers. It is 
i fact hereafter preference will be given by Belgian 


manufacturers to the Belgian dealers. As it is the duty 
of the builders of machines to please the buyer as much 
as possible, it stands to reason that the best policy for the 
American or English machine-tool manufacturers to adopt 
intrust their Belgian firms of 
vood standing. 

Previous to the war the firms 
to develop their capacity to the fullest 
hampered by foreign firms established in Belgium and 


Is to Belgian agency to 


able 


being 


Belgian were not 


extent, 


holding agencies for several countries at the same time. 
Among original Belgian firms several were hard work- 


ing and deserving of assistance. They sometimes 


had strenuous struggles against the foreign competitors 


every 


in Belgium, and it was not always the house that deserved 

the business that obtained it. 
It is quite natural that the 

their market better 


merchants know 
than anyone else. They 
to deal with the they know 
character and his peculiarities; they 
language. Moreover, in the 
houses will certainly not, if 


selgian 
know how 


consumer ; his ways, his 


deal with him in 
future all genuine 


they 


his own 


Belgian can possibly 


help it, sell any machines made by the enemies of the 
country. In the case, however, of firms from neutral 
countries there will be no reason why they should not 


try to sell machines made in enemy countries, and they 
will consequently bring upon themselves the mistrust of 


the Belgian manufacturers. 


BELGIAN REPRESENTATIVES PREFERABLE 
It is generally admitted that Belgium will be overrun 
by firms from neutral after the 
and they will try to swamp the market with any kinds 
vet hold of, whatever the origin. 
against the interests of American 
jelgian agen- 


countries war is over, 
of machines they can 
It would therefore be 
and English manufacturers to intrust their 
cles to any such foreign firms. 


Several large organizations seem to be formed in Amer- 
ica for obtaining the agency of the leading American 
manufacturers for the European countries. Is it in the 


interest of 
organizations ? 
capital at their disposal, and manufacturers are of course 
it is to their advantage to place 


American manufacturers to patronize such 


Some of them seem to have immense 


the best. judges whether 
their agencies in the hands of such very powerful con- 
Aside 


firms is rather complicated, 


from this, the selling organization of such 
expenses 
the 
branch 
selling 


cerns, 
and the overhead 
run up to a considerable percentage of the value of 
believe that one large firm with a 


had like 174% per cent. 


machines. I 
in Belgium 
expense, 


Now, 


something 


is it right for the prospective buyers to pay such 


could 


an extremely high margin for expense that cer- 
tainly be reduced if the concerns representing manu- 
facturers did not handle so many different lines? It 


is quite natural that foreign firms having only a branch 

should these overhead 

have to pay double office expenses. 
| | 


office in Belgium have heavy 


charges, as they 
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If the American manufacturers arrange for the Bel- 

gvian market with a firm whose head office is in New 

York, Paris or London, they will hardly be in direct 


touch with the Belgian market and consequently will not 
know so well the conditions there as if they were directly 
represented. 

The direct representation by 


Americans is not to be 


advised, as the Belgian consumer has quite a different 
character and tendency from the average American sales- 
man: as already stated, however, the latter may be of 
very great assistance as technical adviser to the Belgian 
firm, which is better able to smooth out differences arising 


from opposed views. Some American tool makers of 
repute have in late years kept a good technical man in 
Europe. This practice should be general, as the Belgian 
manufacturers doing a small business good deal 
of sound technical advice and are certainly not 
with all the merits of American tools. In_ past 
they have given preference to the cheaper German ma- 
and this attitude 
than ever 


need 
familiar 
years 


price, 
should and can be easily 
The opportunity should not be lost. 

In conclusion it would be well for American 
English manufacturers not to settle their 
Belgium without first completely investigating the aspira- 


chines, simply on account of the 


overcome more how 
before. 
and 


agencies for 


tions and tendencies of the firms that solicit them. They 
should intrust their representation exclusively to good 
Belgian firms that will agree to sell nothing but Amer- 


ican and English machines, as any other policy adopted 
by their agents would certainly ruin the business for the 
tool manufacturers. 


Boring Head for Miller 
By H. M. Daruine 


The accompanying illustration shows a boring head 


for use in the miller. Boring tools for this head are 


made of 3<-in. drill rod and are inserted in the %-in. 
hole being securely clamped by the screw B. The 
>| 





MILLER 


Al FOR THE 


BORING HE 


block C swings on a 14-in. pin D and is adjusted by the 
\4-in. 40 screw F£. The swinging block is held against 
its adjusting screw by a strong double-leaf spring made 
from two pieces of ;';-in. spring steel. The two screws 
B and E are hollow and are adjusted by the wrench 
shown. 

This head has a large range. 
it all the 4; to 2 in. 


I have bored holes with 


way from diameter. 
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Special Truck Wheel and Axle Lathe 





built / 


SYNOPSIS This lathe 


handling large numbers of sma 


was CL pre SS(u/ ir 


truck wiieets and 
; ae , . 

axles. Details of the operating mechanism shou 

f hhiee hanw S 


considerable ingenuity and will interest 


Je nera |] ue 





A company building large numbers of lumber-, coal-, 
brick- and stone-handling trucks or small cars and in 


consequence using very many cast-iron truck wheels 


decided to build a big machine capable of adequately 


handling both the wheels and the axles. The machin 


shown and described in this article was the result. This 


double-end lathe is in use in the shop of the Standard 


Dry Kiln Co., Indianapolis, Ind. 


truck illustrated in 
Fig. l and, together with th axle, will give a vood idea 


Some of the cast-iron wheels are 


The axles will average about 


the wl 


of the work to be handled. 
1 in. 


1 


in diameter, and the holes bored in 

















FIG. 1. SMALL TRUCK WHEELS AND AXLE 


will run from 114 in. to 2 in. or more, according to 
the size and type of truck on which they are to be placed. 
The holes in the wheels are cored out, so that the opera- 
A two-cutter bar of the usual pattern 


the axles are machined with 


tion is boring only. 
is employed. The ends of 
box tools that feed on both ends at once. 

A front the lathe is given in Fig. 2. 
two wheels are shown at A and 2B. It will ln 
the work is held in chucks of the stead) rest type, with 


SCT) t! at 


\ iew of 


two stationary jaws and one adjustable jaw each. Of 
course, the two lower jaws are adjustable for setting in 
the first place; but after the work has been centered. the 


are supposed to be let alone. The upper jaw of each 


chuck is carried in a swinging voke in exactly sam 
] 


] ° ; 
revguial utin ~ acdvrest, \ 


the 
] 


Way as on a handwheel on 


top, as at C and D, enables the operator to lock th 
wheels tightly mn place alter the vokes have been swung 
down and clamped by handwheels Lo and FF. Boring 
bars feed into the cored holes of the wheels from eax 
end of the lathe in opposite directions, so that both 


wheels are finished simultaneously. In machining axles 


longer ones, and an 


thre chu k jaws shown nre re placed hy 


] ; +] +1} } ] .f ° ] 
ixle is held in them with the ends projecting far enoug 


to allow box tools to be fed on and both ends finished 


aut once, 


hine. It measures 


In Fig. 3 is a rear view of the m: 
Lt ft. 
to the top of the upper handwheels. It will weigh approxi 


in length, 3 ft. in width and is about 5 ft. 6 in 


About 700 wheels per dav are 
This m: 


The axle output avel 


mately 5 tons. bored out, 


ikes 35 per hr. for eacl 


or about 70 per hr. 


ages about the same 


spindle. 


The main drive of the machine is by 


driven by the belt 2B from 


a five-step cone .1 
a countershaft above. This five 
lit 


step cone 1s placed airect m the end ol the shatt ¢ 


hine and is 


seared to the large gears J) that drive the boring spindles 
at each end. \ pulley KH Ss pia don tl shait ¢ 


Pull \s 
. . 


wlted to pu levs like F, 


which runs the entire leneth of the ma 


and 


a crossed belt runs to a jackshaft abov 


irom it 


on cat hy end ol the ja kshaft are 


which drive the feeding mechanism at each end. Tl 


handwheels G on the front of the machine enable tly 


in or out wl 


rator to run the boring spindls en the feed 


coin 
1 

Hanis is 
llow- 


anole! 


not engaged. ‘The entire feed me 


thrown in or out on the end shown, by the lever //. 


clutch is 
ll not start the feed 
intermediate clutch is also throw n. As the 


lever /7, the worm / ti 


ever, this action w unless 


elute I Is 


thrown in by the rns and causes 


the worm gear J to rotate. revolving 1 shaft A. Now 
if the feeding ol the bor ne spi lk S «es red, the clutel 
operated ly) th lever / ! SI ( engaged The cluteh 
jaws are shown at ./; and as these engage, the feed bar is 


fed along through a rack and chain of gears JN, 


\ similar mechanism, which operates on the opposite 


end ol the lathe. may pe seen With the Siiliie lettering in 
Fig. 4; but some other parts are shown more plain! 
The feeding of the boring spindle S is controlled by a 


sliding rack O yoked to the spindle by the bracket 7? 
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FIG. 4. CLOSE VIEW OF FEED MECHANISM 


The rod FR is an adjustable stop for knocking off the feed 
clutch M. 


rack O moves along and carries the boring spindle S with 


As the chain of gears operates, the feed-bar 


is also 

This 
illustration shows the clutch not engaged; but when it is 
a hooked piece T 
The bar O, the 
spindle S and the stop R move along together until the 


it. This is more clearly shown in Fig. 5, which 


lettered in the same Way as the two previous views. 
engaged, the lever L is held down by 
that Is held secure hy the spring UJ. 











CLOSE VIEW OF DRIVING END 


FIG. 6. 


end of the stop R hits the end of the hooked latch 7’, 
when the clutch level is released and flies up, throwing 
out the clutch and stopping the feed movement. Rack 
teeth are the ones with which a pinion operated by the 
handwheel G meshes. This relation will explain how the 
boring spindle is moved out or in when the feed clutch 
is out of engagement. 

Fig. 6 is a close view of the opposite end of the ma- 
chine. The driving and feeding mechanism is practically 
the same, except that it is placed more under the head 
ind carries the cone-pulley bracket in addition, 


The 60-Deg. Screw Thread 


It was anticipated that there would be some difficulty 
in duplicating European sizes and fits on munitions, but 
that this trouble should lead to the adoption of United 
States standard proportions Was not expected. Llowever, 
in one important particular the unexpected has happened. 

In the Mark-VII British fuse, as recently modified 
in design from the former Mark-V fuse, all of the screw 
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FIG. 5. ANOTHER VIEW OF FEED MECHANISM 


threads, with a single exception, are 60 deg., three being 
A.S.M.E. standard, eight U.S.S. and the one exception 
Whitworth standard. The latter is used for the thread 
where the fuse screws into the nose of the shell and 
could not be changed because of the necessity of having 
any fuse assemble with any shell. The list of threads 
of the new Mark-VII is as follows: 
A.S.M.E. Standard 
Diameters in Inches 


Part Pitch Maximum Minimum 
en tee Gem. . cscedaneedenes 32 0.164 0.1593 
Needle plug ee see cecccecs 24 0.216 0.2108 
Screw plug in base plug... <- e 0.190 0.1848 


U.S. Standard 


re Pee oc scanntewewkan 24 0.299 0.296 
i a ok aaa 2 ee mle a Wah en 24 0.303 0.300 
a) RS eae 24 0.303 0.300 
Percussion-pellet plug ....... 24 0.299 0.296 
Thread on stem of body......... 14 0.866 0.858 
Thread in cap sia ete awa eore.e 14 0.872 0.867 
Thread on base plug............. 24 1.378 1.374 
Thread in body for base plug.... 24 1.383 1.379 
Whitwerth Standard 
a | PTC CT TT TUT CTT TT 14 1.996 1.990 
This change of standards proves the difficulty of 


overturning settled shop practice, for the modification 
was made to facilitate production in the United States 
and Canada and for no other reason. The question is 
also raised whether or not the American 60-deg. thread 
is a form that possesses inherent advantages that make 
it easier to cut with small tolerances than the Whitworth 
detinite answer to this would be 


shape. <A 


instructive. 


query 


~ 
ar) 


Properties of Steel 


A review of the work done in correlating the magnetic 
and mechanical properties of steel has been published by 
the Bureau of Standards, Department of Commerce, in its 
Scientific Paper No. 272. Special attention is paid to 
the commercial application of the magnetic data as criteria 
of the mechanical fitness of a given steel and of magnetic 
changes of steel under stress as indications of the state 
of strain. The evidence presented shows that the inter- 
relation of the magnetic characteristics and the mechanical 
behavior of steel is so close that the magnetic examination 
in conjunction with the mechanical tests may be expected 
to add considerably to our knowledge of the material. 

The magnetic method tests the whole amount of ma- 
terial and not merely some surface phenomenon. It does 
not destroy the test piece, but leaves it unaltered. Thus 
it is possible to apply a magnetic test to the identical 
material that is to enter into a given structure. 
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Specifications for Purchase of 
Leather Belting 


SPECIAL CORRESPONDENCE 





SYNOPSIS- In gene ral, prese nt-day leather hell- 
ing spe ( ifications are large ly ( on fine d to de scribing 
minutely how belting should be made, without 
prescribing satisfactory tests to determine whether 
resull, most 
The 


points out the absurdity of this course and makes 


or not at has been so made, Asa 


buying has he en done on pi Ye, alone. author 
a plea for new specifications safequar led by proper 
tests and prepared from the vv wpomt, “What 
will the belt give?” 


SCTUULCE 





oldest 
for general 
Substitutes in 


the 
best 


Leather belting, one of means of powe! 


transmission, is still the use on all but 


the heaviest machinery. creat number 





have been develope but more leather belting is used 
today than ever before. Repeated predictions of the 


failure of the raw-material supply have not materialized, 


nor will they as long as the human race continues to 


require an increased food supply. Confirmation of this 
statement may be found in the splendid response of the 
leather industry to the unprecedented demands created 
by the European War. Leather belting will continue to 
be widely used for many years to come. 

Satisfactory belt service is an important factor in the 
production of nearly all manufactured goods, and in cases 
where competition is especially keen the success of the 
enterprise depends upon continuous maximum output. 
Yet 


physical properties of leather belting, and most of it Is 


little is known, even by large users, of the actual 
purchased without any attempt to forecast Its performance 
in service. Most buyers make no real attempt to dete! 
mine which of the numerous brands offered at the same 
price are superior or, where prices differ, which offers the 
best value. Lowest cost per belt per year is seldom the 
governing consideration. Some large users invite com 
petitive bids on uniform specifications, but only a small 
part of the total output is purchased on anything but a 
price basis. 


DEFECTS OF PRESENT SPECIFICATIONS 


of current specifications in use by 


A careful 


Federal and municipal governments, 


survey 
railroads and larg 
manufacturing corporations reveals many indefinite, use 
less and even misleading clauses, of which the following 
will serve as examples : 

this belting 


All butts used in the construction of shall be 
of No. 1 selection, free from all defects and blemishes and 


the native packer-steer hides class, tanned by the slow oak- 
bark process. 
No solutions or bark or wood extracts shall be used, nor 


any chemical or electrical process used to force or hasten the 
process. 


The 


leather shall be stretched in straight-edged clamps 
Centers and sides must be stretched separately 
The scarfing, joining and cementing shall be done by expert 
and experienced workmen 
all sizes below § in 
section but the quality 
15 in. each side of the backbone 
. absolutely no shoulder or belly stock shall be 
The finished leather shall be smooth to the touch on both 


sides. 


cut from any other 
than 


shall not be 


area, which extends not more 


used 


the leather shall show » excessive imount of mat 
ter soluble in water ne of a 
Each piece shall be of fine close fiber na pieces shall 
be of uniform thickness 
Kach plece Shall be stretched b har 


Dressing must be mixed hot in a double tank and applied 


with a brush 


Most of these requirements are such that the purchaser, 


or even an expert belt maker, cannot be sure that they 
have been carried out. Others do not represent best 
modern practice, and nearly all ignore the purpose for 
which the belt is to be used—the transmission of power. 


Such specifications discourage progress in 
the reliable 


unscrupulous competitors and 


the art, place 


] ’ 
belting manufacturer at the merey of his 


make it impossible for the 


user to ascertain the merits of competing brands. Som 
of the most Important characteristics of good beltin 
such as pliability and durability, are not even mentioned. 


fications are largely con- 
helt he 


made, without prescribing satisfactory tests 


In rene ral, pre sent-dav spe 


fire d to ck ey ribi oO min its \ how should ly 
to determine 


whether it has been so made. As a result. most buving 


is done on price alone, with no standards by which to 


judge relative values. Such is the situation at the begin- 


ning of 1916, 
THI 
Kach 
consideration in the 
that the 


More and more frequently the 


ADVENT OF More INTELLIGENT BUYING 


year sees fewer advocates of price as the first 


purchase of materials and a keener 


realization true basis is lowest ultimate cost 


purchasing officer is at 
engineer or makes excellent use of his companys engi 
The 


antiquate adstrade 


neering organization to determine true ultimate cost. 
result is a gradual casting off of 


customs, the establishment of rational specifications based 
the development of fair and 


both the buver 


on the service ¢ xper ted and 
If the 
reatly bem | ted. 


accurate tests, work 1s well done, 


and the seller are g To the manufacture! 


Is presented the opportunity to get away from untatir 


price competition by obtaining recognition for quality, 
while the user, provided with definite standards and 
means for testing, can be sure he is getting what he pays 
for. 

T i@ essential features of any specification are (a) 


Eexpli it requirements based on the service expected ; (b) 
met 


definite tests to show whether the requirements are 


Present belting specifications do not 


or not, even ap 


proach a fulfillment of these conditions, and much must 


be done to improve them 
The lask 


they will be fair to 


before 
either maker or ust is difficult, because the 
raw material grows on the back of an animal and cannot 
he made to develop every desired characteristic. Further 
more, it is essential that means be provided to determin 
in advance, approximat ly at least, what kind of servic 
the belting will give, so that if ne it may be 
rejected. All tests laid that they 


may be performed quickly and cheaply, that they may be 


essary 1 
down must be such 
reproduced with concordant results at any time and, above 
all, that they do not discourage progress. All 
to the details of omitted 
wa\ left methods. 


reference 
and 


The 


manufacture should be 


the clear for new and _ better 
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main issue is not, “How has this belt been made?” but, 
“What service will it give?” 

Much careful study of these matters will be necessary 
on the part of both makers and users before real progress 
can be made toward better conditions. The following 
tentative suggestions are put forth to stimulate thought 
and research rather than as concrete proposals : 

Strength—Ultimate tensile strength should be as high 
as possible without sacrificing other desirable qualities, 
in order to protect the belt from unusually severe strains 
to which most belts are occasionally subjected. This is 
now commonly specified in pounds per square inch—a 
the 
thickness may be manipulated during tannage and the 


thoroughly unsound practice. Two hides of same 
subsequent processes so as to produce finished leather 
of appreciably different thickness; yet they contain the 
same amount of fiber and show approximately the same 
strength for equal widths of belt. The power required 
to drive a given machine, its belt speeds and pulley 
are determined by the builder and can seldom be 
changed by the The latter is not 


primarily interested in the strength per square inch of 


widths 
user, therefore 
cross-section, but is vitally concerned m the strength per 
inch of width. To give the user what he really needs 
and still be fair to all makers of belting, tensile strength 
should be specified in pounds per inch of width. 
Stretch—A belt that 
ource of considerable trouble and expense, yet it must 


stretches unduly in service is a 


yield instead of breaking when subjected to severe strains. 


Even when operated far below its capacity, however, 
leather will permanently elongate in service for some time 
after installation. Manufacturers aim to remove as much 
of the natural stretch of the 
without damage to its other properties, but depend upon 
the judgment of the individual workman. If his judg- 
ment is faulty in either direction, the belt will be 
unsatisfactory. The best present method of testing this 


important property is by observing the elongation of a 


leather as may be done 


test specimen at rupture or some fixed strain, but we have 


no assurance that this bears ‘any direct relation to 
elongation in service. Some way of predetermining this 
point would be of great value. Existing specifications 


allow 8 to 12! » per cent, elongation of the test specimen, 


but actual tests of the best brands show double this 
amount, 

Pliability—The valve of the power consumed in friction 
between the fibers during the life of a belt is probably 
Even a small gain in 


(yreater 


many times the cost of the belt. 
pliability would therefore be quite worth while. 
pliability also means better pulley contact and less slip. 
Yet present«specificationstare wholly silent on this subject. 
An accurate method of testing for pliability should be 
worked out and belt makers given every inducement to 
develop this quality. 

Thitkness—As a general rule, the thinner the belt the 
less power required to bend it around the pulleys, the 
less wrinkling on the inside and the less stretching on 
the outside. This means better pulley contact and less 
internal friction, resulting in better service and longer 
life. Hence it the user’s 
-tandpoint, to place a premium on the thin, strong belt. 
This not be done, however, at the expense of 
more important properties. Whatever the thickness, it 
is of prime importance that it be uniform, especially on 


would seem desirable, from 


should 


light, high-speed machines where vibration is serious. 
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More attention to this point would result in decreased 
upkeep expense on the machine and better quality in its 
output. Most specifications ignore this feature entirely 
or require the thickness to be “uniform.” It is obvious 
that some tolerance must be allowed, and 4/5 in. is entirely 
feasible, although this degree of uniformity is seldom 
attained unless careful inspection is enforced. 
Weight—This is now specified in ounces per square 
foot. This practice is a clumsy attempt to indicate, 
in connection with the prescribed tensile strength in 
pounds per square inch, the total strength of the belt. 
Prices are quoted per foot of length, but belting is 
really sold on the basis of weight—a custom that gives 
the dishonest manufacturer an opportunity to stuff his 
product with white lead or other heavy material, bringing 
light-weight stock up to standard weight. The 
should have little or no interest in weight, if the other 
characteristics are right, and this premium on deception 
should be entirely removed. The self-interest of the 
maker would then lead to the lightest weight consistent 
with the required strength. Thus would be attained 


users 


the nearest practicable approach to the zero weight of 
the ideal belt. With strength specified in pounds per 


inch of width, thickness and weight need not be men- 
tioned, 

When a belt passes over a pulley, the inner 
A certain 
amount of wrinkling is inevitable; but when it becomes 


Piping 
surface is compressed and forms corrugations, 


very pronounced, the area in contact with the pulley is 
materially lessened. This condition is known in the trade 
as “piping.” It is universally agreed that piping should 
he absent in first-quality belting, yet the borderland 
hetween permissible wrinkling and objectionable piping 
is still shrouded in mystery. At a meeting of belt manu- 
facturers not long ago not one was able to put into words 
his idea of what constituted piping. 

Cemented Joints—Poor workmanship or material at 
the joints will cause more trouble than any other defect. 
Great advances have been made in recent years along 
both these lines, and it is no longer necessary to resort 
to riveting or sewing. With reasonable care a cemented 
joint should be as strong as the remainder of the belt 
and should be so specified. 

Injurious Blemishes—Current specifications as a rule 
do not discriminate against soft spots, knife cuts, grub 
holes and other injuries that weaken the belt and shorten 
its life. Healed barbed-wire scratches and similar surface 
defects are harmless. Such a thing as a perfect hide 
is unknown in the trade, but proper selection of the 
strips from which the belting is made should eliminate 
most of the injurious blemishes. Such selection should 
be insisted upon in first-quality belting. 

All these matters and numerous others (such as the ef- 
fect of varving humidity, dust, heat and fumes; the best 
methods of lacing; whether the points of laps should 
run toward or away from the pulley; and proper working 
tensions) offer fruitful fields for research. The ground 
to be covered is so great that no single commercial 
organization can afford to undertake it all. Lacking a 
Federal Department of Manufactures, much 
accomplished by hearty codperation between manufacturers 
and consumers. An engineering bureau maintained joint- 
ly by all makers of belting and given every opportunity 
for study in the plants of their customers would be of 
great service to the manufacturing industries. 


can be 
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SYNOPSIS—In making tie 
shown here areat care was necessary in order to pro- 


duce accurale work ramdly enough 


“4 _ 
cid Pur poses, Then ¢ x0) 


pul of one about halane ex Th 





For making a large number o! 
sizes Spe ial fixtures had lo he cl signed ann 


to produce the pieces with sufficient precision and rapidity 


] 


These small end mills are being made by 
and Manufacturing Co., Indianapolis, 
made the fixtures. The mills are of 
and a number of them are shown 
only are quoted in this article, 

small sizes are also manufactured in th 


] 


size is made from 14-in, drill rod, 


The smaller size is from ,%,-in. drill 


in. lengths. The cutter diameter of the former is 0.1580 





MILLING 








s or the ends of the small end mills may 


ets operated 


the four-flute d {\ 


cut into 1! ,-1n. lenet 














THE 
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Making Small End Mills 


CORRESPONDENC! 


latter 0.105 in. with 0.0015 limits i 


i 


The flutes are milled in a Brown & Sharpe miller, using 


four milling cutters on the arbor and a special indexing 
fixture to hold the work. Both the indexing fixture an 
utters are so made that by a slieht shifting 


table and a movement o the work holder eithe: 


} 


| shows t] ixture set for milling tl 
inks are held in the fixture bv spring col- 

crosshandles at the back. The holding 
lexed separately, cach one beiag supplic 
notched quartering, into which a spring 

Between each main « ding spindles 
vel-end | iIng-pin, whicl s pressed dow) 
‘strap and capscrew sl! wnon ton. In t] - 


tightening of tl ( screw locks all four of 1] 


} } ' 


milling the flutes the regular table feed 
the manner show in Fig, 1. 


ae 








MILLING THE 





ENDS 

















FIG. 3. SET FOR 














CIRCLE 














SET FOR GRINDING THE RELIEF 
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The ends of the small cutters are milled by shifting the 
so that the opposite 
will contact with the work. The table is also raised and 
tilted, as in Fig. 2. Adjustable 
and the table is set I) means of the 


table over sides of the arbor mills 


the fixture stops are 
provided on the fixture, 
graduated dials. 

After being milled, the 
and drawn and are 


hardened 
is made 


cutters are carefully 
The 
The 


then ground. erinder 


both to circle-grind and to relieve. machine set for 

















FIG. 5. SMALL END MILLS 


From this view 
grinding spindle 


Fig. 3. 


runs the 


circle-grinding is illustrated in 
it will be seen that the motor A 
by means of the belt B, 
jackshaft carrying the small pulley C on the opposite end. 
This small pulley is belted to the pulley D on the outer end 


of the spindle holding the work, which is slowly revolved 


which is crossed so as to run a 


while the grinding wheel runs at a high rate of speed. 
After the been circle-ground, the pulley D 
is removed and the machine set for grinding the relief, 
Fig. 4. The 
and a spring stop. 


mills have 
as shown in indexing is done by a notched 
collar The grinding wheel 
along the work by pushing on the knob 2. A micrometer 
dial and a knurled knob F give an accurate means of er 
running at about 


is fed 


SS- 


feed when needed. <A 3-in. wheel is used, 
7,000 r.p.m., and the output is 500 end mills per 10-hr. 


day. 


Adjustable Bushing and Center 


By F. Fisuer 


The adjustable boring-bar bushing shown in Fig, 1 
enables one to take up all the looseness and shake from 


the bar and at the same time allows perfect freedom for 


‘board Sear WF 
4 AY ~~. Split Bras: a sPurn 7. ASIII mY Xterra 
: — ~ Brass Wedaes / y 
SS WN \ / eee >>> > 














MO wn <a we ee tetegeny: 

KX 4 &X , : 
PY RSQ : \ 
Ss : } Sorten dar ‘e 
INS t hls ih Po 1) 
AR ime iy 
oN = > S SSI) 

Cast-Iron Sleeve, \ RO>P>>> 

keyed to Sar ~ 





held by Bayonet Joint 


A*Hole for Clamping Screw, when Boring fey 


e Washer 
Weazes 
BUSHING 


ADJUSTABLE BORING-BAR 


FIG. 1. 


We these 
the outside diameter 
size to 


movement. have one of 
f bar in use, 


made a 


its regular working 
bushings for each size o 
of the cast-iron 
fit the brass bushinz in the outboard bearing or steadyrest. 


sleeve being standard 
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The latter bushing is keyed into the bearing, is split and 
is provided with adjustment screws to take care of wear 
slight variation in size of the different bushings. 
holes A are provided for clamping screws when 


and 
The 
boring key wedges. 

The other detail, Fig. 2, 
rather centering plug, for 


is an adjustable bushing, or 


hollow shafting and similar 


jobs. We have a good many heavy drum shafts to make 
with a large hole through the center for a clutch- 


after the hole is bored, 


operating device. We find that, 
We accordingly make 


the shaft is apt to be out of true. 


3. Case-harderred § Stee/ Jaws 







F ~- Sprin ree. Agta, ning Rings Ty, 
BA Op ee 
om, ‘ we KZ ir ee gy ud Hii 


| iWin iy 
, Ahn 
Z| 








A= Case-hardened Steel Arbor 


FIG. 2. ADJUSTABLE CENTER PLUG 
the finishing cut and do the grinding after this hole has 
The adjustable plugs are used to center up 

They accommodate themselves nicely to 
any variation in the size of the rough-bored holes and 
are easily removed when the job is finished. The two 
spring-steel retaining rings, which are threaded through 
the movable jaws, not only tend to keep these jaws drawn 
in against the wedge, but also keep them from dropping 
into the * the sleeve when the plug is removed. 


been made. 
these shafts. 


center ol 
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A Suggestion on Preparedness 


By Burron A. PRINCE 


problems that sometimes confronts the 
public-school machine matter of securing 
sufficient commercial work to keep everybody on it. 
enough of that variety to 
is the danger of incur- 
too much com- 


One of the 
shop is the 
busy 
there is generally 
but then, there 
the local union, if 


Of course, 
be obtained : too, 
ring the enmity of 
mercial work is taken on. 

If the Federal Government is shortly to become a part- 
in the matter of educating the trades, 
seems only fair that it should get some return for its 
money “ and I should like to offer the following scheme, 
which will be of benefit to both parties concerned, giving 
return on its money and the other some much- 
Briefly stated, the idea is this: If the 
proposed preparedness program goes through, the War 
Department will immediately begin to make and store at 
least another day’s supply of ammunition—shrapnel and 
high-explosive shells. The different school shops are as 
well equipped for some parts of this work as were many 
of the commercial shops a year ago and would require 
no more changes to make shrapnel or parts thereof. It 
be possible for the War Department so to divide 
this work that some of it could be done in the schools, 
possibly in such amounts as would be in proportion with 
the amount of money paid in aid to that particular school. 

Before people land too heavily on this scheme, let them 
keep in mind the fact that a big percentage of the am- 
munition made today is being turned out by women and 


ner boys for 


one a 


needed work, 


would 


bovs. 
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Rocker Arrangement on Jigs 


In designing jigs it is often necessary to drill from t 


top and bottom of the jig. 
feet must be put on the lid. 


If a jig 


\ NN 


wl 


in the illustration, the edge of the lid P hits the dri 


ROCKER 


To drill 
After the holes are 


is not equipped with the rockers shown at A 


=> 


iF 


¥ 





ARRANGEMENT ON JIGS 


press table, and the lid may be injured or the jig thrown 
out of alignment. 


The rockers do away with this trouble and also mak« 


easier the handling of the jig. 


a nail : : } 
[hese rockers are mac 


of cold-rolled steel bs to lY, in. thick, to suit different sizes 


OL Jigs. 


Bb. MAXMAN. 


Dayton, Ohio. 


Design for a 


Friction Clutch 


In the illustration is shown a design for a friction clut 


having some unusual and desirabl 


applied to a pulley drive for mil 





DESIGN 


: 
features. It is show 


1] but could le 


] 
WOrkK, 





FOR A FRICTION CLUTCH 


porated in almost any design of clutch mechanism. Its 


favorable features are: 
(2) it is free from end thrust, except a very small 


tions: 





(1) Few parts of rugged propor- 


amount during engagement: (3) it is easily adjusted to 





from the bottom, 
drilled 


from the top, the jig is turned over on the feet in the lid. 
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Practical Men : 


Ueveraneganaveervaonecaaaittitt TUL MUM 


revolves only when tly 


any load; (4) the shifting sleeve 
clutch is engages 

Two clutch 
of the pulley B by a screw C anda 


on the drum D by th 


| 


shoes 1 are hinged on the center wel 


e drawn into contact 


two helical compression springs £, 


‘These brake shoes are lined with a friction lining. prefer- 
] 


ably of the woven-wir The com 


nuts /’, and 


asbestos-labri type, 
pression on the springs is regulated by the 
ines th 


the loading of the 
clutel 


spring detern driving powe1 


When thr 
illustrated, the 


al the within the lin its ol the design. 


two clutch shoes are in the position 
clutch is engaged. 
If the shifting sleeve is moved in the direction of the 


bell erank // 


on the stud A, will be 


it will transmit a motion through the 
that the roller ./. 


between the inclined or beve 


arrow, 
such forced 
clutch shoes, 
cluteh 


engagement 


thus separating the shoes and disengaging the 
The reverse ol this om ratio will cause 
The cluteh is held in the disengaged 
the roller fit the depression / in the 

] 


collar M is used to retain th 


having 
clutch shoes. The 


e assembly in plac 


position by) 


who 
against the drum. 
It is necessary in designing such a clutch to recogniz 
the effect of centrifugal force and to proportion the com 
\lso, a 
as shown \. 


Bridgeport, Conn. 


pression springs according |\ counterweight 


should be provided, Burr BENNETT. 


Button Gage with Vernier 


Reading to Thousandths 


One of our surface-grinder operators had a lot of 


accurate work that, because of its shape, could 
micrometer, He did not 


difficult 


fairly 
not be measured with a want 
to buy a vernier cal r, so to overcome the 
I fixed up a tool that was accurate enough. 
He bought 


fortieths of an inch, 


a Starrett ly Ttol TATE, eraduated 1! 


upon which I set a vernier plat 


f 


BUTTON GAGE WITH VERNIER 


In testing 


checking them 


I was surprised at the accuracy of the tool. 
it out I made a large number of settings, 


up with micrometers. None of these settings was out 


secant half-thousandth, and most of them 


more than a 
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much closer. I graduated the vernier scale by 


were 
fastening it to an angle iron on a surface plate and 
marking the divisions with my Brown & Sharpe height 
rage, fifth button was 
longer than the rest, to facilitate reading it. 
every fourth graduation as shown by dotted lines in the 
H. M. Darina. 


vraduation on the 


gage 


I extended 


Every 


illustration. 
Greenfield, Mass. 
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Hand Bending Fixture 


The machine part illustrated is of x0.083-in. oval- 
edge cold-rolled steel. The specifications require that it 
shall have a twist of 20 deg. at a certain part of its length. 
Just how to do this work in a power or hand press was 
a question, so a hand bending tool was designed. 
slot to receive the 


The machinery-steel base A has a 


work. It is bored to take the locating pin ( and a tool- 
steel stud B whose function is to bend or twist the part 
will be 


to be made. It seen that B is operated yy the 


m eA 





FIXTURE 


HAND BENDING 


erank #, which is fitted with a wooden handle F, the 
fastened to B by a nut. <A steel piece J) is 


fastened to A by screws and acts as a stop, allowing PB 


whole hex 


FE and F to travel only a required distance. 


The operation is as follows: The part is placed with 


one end in the slot G@ and with the locating pin C in 


the hole. The other end is in the slot in i. The 
operator grasps the handle F and rotates it until F 
comes in contact with the stop 2), when the work is 


completed. Grorce P. BrerrscuMip., 
Arlington, R. I. 


The Use of Stellite for Fine 
Brass-Turning Tools 


I wish to contribute my mite to your columns in re- 
turn for the many good things I have gained from the 
American Machinist. 1 have been trying out an alloy of 
and cobalt (Stellite) for lathe tools i 
laboratory and find it truly remarkable for holding its 


edge on unannealed steel This quality, 


chromium 1 my 
at high speed. 
I believe, is of common knowledge. 
Recently I have been using it for fine brasswork and 
find that it leaves the beautiful such as 
is found on the higher grades of optical and mathematical 


most finish- 
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instruments. This surface is at present obtained only by 
skilled workmen and the use of carefully graded emery 
papers. Tools of this alloy leave the work finished per- 
fectly, and the lacquer may be applied at once, thus saving 
much time and preserving the sharp edges and square 
shoulders so apt to he dulled by the use of emery paper. 
This feature may be new to some of your readers and may 
suggest applications of stellite for other brass work. 

I am inclined to the opinion that this characteristic i 
not so much due to the property of the alloy to keep its 
edge as to the fact that its peculiar dense structure en- 
ables it to be given a more perfect edge than can be 
given to other alloys. Frank D. SKEEL, M. D. 
New York City. 


Cutoff Block for Automatic 
Screw Machine 


It is often profitable to form two or more pieces at 
once, For such jobs the block shown in the illustration 
was designed for holding a number of cutoff tools. 

The body A 
with the rectangular hole milled and planed in to take 
The dimension £# is 0.005 to 0.012 in. 
This clearance is provided so 


is made from a solid machine-steel block. 


the cutoff tools. 
larger than the cutoff tool. 
that the cutoff tool need not be a tight fit all the way 
across the In order to make the tools fit tight, 


blo k. 
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CUTOFF BLOCK FOR HOLDING MULTIPLE AUTOMATIC 


SCREW-MACHINE TOOLS 
inserted at (. Slots are milled in so that 
the strips will press against the cutoff tools, thus insuring 
a tight fit at all times. The cutoff block is set on the 
front cross-slide. Shims )) are made for each different 


tour strips are 


width of piece to be cut off. 

The tools are held by the four screws /, which squeeze 
the tools together. A clamp F is put in the tee slot of the 
and the tightened with th 
two bolts G. The cutoff tools are set one ahead of the 
oth r. the pieces drop olf very easily and are held to 


block is down 


cross-slide, 


S1Ze, 


This tool is used on all cold-rolled steel parts wher 





there is no facing or counterboring operation. 
Raywonp W. BecKMAN. 
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CHINIS' 


Parallel Expanding Tap detected by feeling. Th 
; enough to insure a good b 
illustration shows an expanding tap that, I think, Sie © chows « See 
. , , Ss er it] ‘TS i e ser The a a , ~ _ 
provements over others that I hay n. Th 1 of the bottom of piece B 
regularly used will not expand a tap parallel! 
. pulled down upon the piec 
s the tap larger at the end. Also, the tap will 4] ’ 
! he spring, as im Fig. 1, 
heck iron. The handle C is di 
: ? drill-rod plunger F and ey 





o. LY, 7} 
~ DG, 





wer Expander \ 





‘ : ] ] 
vise jaw which p 


spr (; na 


contains the spring places 
() pin /7 keeps the plunger fron 


) is slotted out 


for the hand 


ror me 
In this 
tha 


: . , , sia when the jaws are opened mW 
A PARALLEL EXPANDING TAP : . 
tors A are lastened to the n rll 
not hug the expander as it should. In other words, With the jaws open, the 

1! make a smaller hole than it measures befor ejectors in the openings D 

ejectors slightly pinel the ( 
check expander corrects these faults. It causes position and keep the hol th 
to expand parallel and enables one to measure locating pin F. After the cut is ma 
ping size correctly. This feature should prove and the hooks on the ejector ite 
shell work, where the limits are fairly clos pull it out to a position wv © it « 
sha, Wis. Eric HAWKINSON, In Fig. 4 are shown jaws 
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ng-Plunger Gages AMC! “Tl wy oO . 
Other Small Tools Jose 


Tie 
gages that are used in a factory where acew th 
nportant are shown in Figs. 1 and 2. A hi 

is shown a tool for gaging the depth of the ig. 5. 
Assuming the depth is to be 0.406 in... the © steel 
B must project 0.406 in. from the bottom edge — turned 
body D, while the top ol the plung must be dowel 
th the top # of the body. Any difference b the jig 
the top of the plunger and thr edge ke cn by ) } 
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in the clamp D is slightly larger than the pin F’, to take 


are of any variation which might be in the work. The 
swinging part of the jig is part G, which moves on the 
tud //. Bert MAXMAN. 


| yay ton, Olhnuo. 


~ 
Fastening Gates in Making 
Metal Patterns 


The illustration shows a holding device for use in 
making metal patterns. We have used all kinds of de- 
vices for holding vates while soldering the patterns to 
them, but I think this simple kink is the best. 

a - a7 
¢ Py’ 
\ 
4 p Z , 
, = ' = 
4 ll = 
~ Se 
ut 7 = SS = 
o- 36 ; | 
| = 
- 43 
a 
4 
DEVICE FOR HOLDING PATTERN GATE WHILE 
SOvDERING PATTERNS 
The patterns and the gate are placed on parallels, and 


the gate is held in place by a of wood acting as a 
One end of the strip is held in a vise so that, 


when the other end is raised and an awl is placed between 


piece 


it and the work, the spring of the strip holds the work 

While the gate 

to work all around it. 
Naugatuck, Conn. 


is firmly held, there is room 


A. KE. Honapay. 


in place. 


JirveeRPemdime Ff ixtur 
ire-eBending Fixture 


] 


The fixture shown 


in the illustration is of the multiple- 


operation type, as it performs in one operation a bend that 


at first seemed likely to require two or more handlings. 
The wire is received in the form of a right angle. 
a 
L 
H 
Ee. f 
\ mm) 
~ iF 
Me CZ 
~ 1 I] TT 





WIRE-BENDING 


FIXTURE 


shows the fixture and the 
B and ( are 


Che view work as it is when 


ompleted. <A, tool-steel wipers operated 


by the handle D, which is fixed to the center wiper B 
by a squared end and washer. The wire itself swings 
the wipers -l and C to the position required to conform 
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to the bend, and they are returned to their normal 
position by two pins in the handle operating against 
the surfaces EF and F. The steel plece G is attached 
to the steel main part // carrying the adjustable stop 
J, which 

The fixture is milled at A and ZL for holding in a 
i G. P. BreirscuMip. 


reculates the travel of the handle. 


Vise 


Arlington, R. 1. 


Repairing a Large Gear Wheel 


A breakdown that looked like a hopeless job Was re 
cently solved in an interesting way. A large cast-iron 


vear wheel about 4 ft. in diameter had every one of its 


six spokes broken, as shown in Fig 1. The following 
solution of the problem proved successful : 

The gear was put into a flask and the hub lined up 
true. Then it was rammed in place and the whole gear 








withdrawn. tw permit the molder to cut out the mold 
for the “patch.” The gear was replaced and a eully 
made on the cope from the riser to tae ground, so that 
) 4 
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. d 
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FIG. 2 


METHOD USED FOR REPAIRING GEAR WHEEL 


metal could flow About 300 Ib. of iron was 


poured through the mold, to heat the 
Then the overflow was stopped and the 
Jack HomeEwoop. 


the away. 
gear and make the 
new metal bite. 

og metal allowed to cool. 


Alberta, Canada. 


remaining 


Tracing-Cloth Curtains 


Direct sunshine on work is usually avoided whenever 
Also, 


in summer the direct sunlight becomes uncomfortably 


possible, as shadows interfere with proper lighting. 


warm, and a curtain is usually drawn down to cut it off, 
at the same time preventing a desirable amount of light 
from being admitted. 

All this trouble can be overcome by making the cur 
tains of tracing cloth or by tacking a sufficiently wide 
strip of the cloth to the bottom stick of the regular cur- 
tain. This arrangement will allow almost as much light 
to enter as if no curtain were present, but the light will 
be diffused, no shadows will show, and the objectionable 
W. BUERSTATTE. 


hot sunshine will be kept out. I. 
Pullman, Wash. 
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Best Way To Do Certain Things 

I have no doubt that many of the readers of the A l= 
ican Machinist have become tired of my preaching im- 
provements in mechanical construction. When 
months ago I suggested, on page 936, Vol. 43, that your 
readers tell the best way to do the everyday things, there 
were not as many responses as I had hoped for; but the 
criticisms called out were better acknowledgment than 


SOT 


if no responses had been made. 

The point I wished to make was that, if one gave som 
way to do one thing applicable to various jobs, it was 
better than to describe the same thing in connection wit! 
some machine. For instance, when a lever or a pulley is to 
turn between two ears or cheek pieces, it is much better 
in nearly every case to have the pin or pivot tight in the 
lever or pulley than, as is almost universal practice, loose 
in the internal element. 

A good way to do this in pieces of moderate size is to 
drill through all three parts and ream with a standard 
taper-pin reamer, relieve the holes in the two outside 
parts, drill the oil holes, assemble the elements and drive 
in the taper pin. 

It does not 
better way. 


Syracuse, N. Y. 


seen necessary to argue why this is the 


Joun EK. SWEE' 


Grinding-Operation Kink for 
Hardened Rollers 


On page 474 Mr. Breitschmid describes a method he 
employed in preparing for grinding some small hardened- 
steel rolls which were to be driven by the live center. 
That plan is all right, but it seems to me a good deal of 
time must be lost in guessing at the center, if the square 
center punch is used. Further, since it that 
the punch mark must be tried again and again befor 
even an approximate center can be found, the latter must 
he considerably battered by the time it reaches the grinder 

Why not locate the square center true and save all 
the time and patience expended? In 
centering machine the place to center work is in the lathe. 


is certain 


the absence of a 


It is the quickest, most workmanlike and accurate in 
the end. 

Were I doing the work described by Mr. Breitschmid, 
I should have both ends of the rolls centered in the lathe, 
using a small universal chuck. Afterward I should sim 
ply square one of the drilled centers with a square or 
three-cornered center punch, grind the grinder cente1 
to correspond, have the rolls hardened and proceed as 
Mr. Breitschmid says. 

It must be borne in mind, however, that if good work 
is to be done, the center is of great importance; 
bad center is a very undesirable thing, whether the center 
round, Both the 
center punch and the driving center of the grinder should 


and a 


he square or three cornered. square 


be put in a dividing head and ground truly square 
the punch to an angle of 59 deg. and the machine center 


Discussion of Previous Question 
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60 deg. This method will give a good, uniform bearing 
on all four sides of the square and will tend to prevent 
chatter or running out or Bb. Murpuy. 


Plainfield, N. J. 


round, * § 


New Design for Reducing Gears 
for Aero Propellers 


The illustration shows a simple design of gear to reduc: 
from 1,200 to 550 r.p.m., when the shafts have to be in 
line and run in the same direction. 

The space occupied by this gear is no larger than that 


required for the design shown on page 79, yet it permits 


the 


use of much stronger ge: 


irs 





Fixed Whee! 


cerry 
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REDUCING GEAR FOR AERO PROPELLERS 
Ball bearings have not be nh shown, DecauUst the rearing 
itself! was advanced as the diflicult problem, A good 
design should be simple, strong, and cheap to manu- 
facture, R. B. Domony. 


Barrow-in-Furnace, Englané 


Grinding Die-Setting Pims 


The article on page 518, suggesting a method of grind- 


ing die-setting pins, leads me to describe the plan which | 


have used with entire satisfaction for the past five years 


It is a constant surprise to me to see how many peoph 
use hardened and ground pins, working in hardened and 
ground bushings, when the expense is unnecessary. Dri 
rod 1 in. in diameter and guaranteed accurate to siz 


within 0.0005 in. can be bought for all sizes of dies 


from small punching dies 14 in. in diameter, with two 
pins, to blanking dies 6x14 with four pins, for .' 
in. stock. I have two reamers—one, 1 in., for a running 


fit: the other, 0.001 in. under size 


| 
The shoe and pum h holder 


are clamped together with 


care not to spring them \ plate is set on the drill-press 
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The holes 
ive drilled and reamed by drilling through with a Y-in. 
ga7iD., then 


table and leveled with a sweep and indicator. 


drill first, to avoid springing, followed by a 
by the undersize reamer all the way, and last by the full- 
sized reamer through the punch holder only. 

To get the best results, do not clamp to the drill press. 
The pins are cut to length, the ends finished in the lathe 
and driven into the shoe. I allowed from L34- to 214-in. 
bearing in both the shoe and the punch holder. This work 
can be done in a quarter the time necessary for hardened 
pins and bushings. 

Sometimes the pins are fitted last; but more often 
the pins are first put 
in and located, the punch plate and punches last. The 
punch plate is so much lighter than the whole punch holder 
Furthermore, 


always with small punching dies 


that it is easier to get a nice fit that way. 


the screws can be put in place in oversize holes and 
will hold the plate more securely than clamps while fit- 
ting and placing the taper pins. 

| believe that the natural suriace Ol cood drill rod 
makes a better bearing with cast iron than a ground sur- 
hace. W. b. Green evr. 

Plymouth, Mich. 

Take Warning! 

Apart from the relative merits of the metric and the 

Knglish systems of measurements your reference to Dr. 


Stratton as “the most dangerous enemy of our industries 
which our country harbors’ savors of abuse and slander, 
the long 


Stratton has rendered 


which neither the controversy not record of 
meritorious public service that Dr. 


justifies. 


Any manufacturer who may have taken the trouble 
to visit the Bureau of Standards in Washington and 
acquaint himself with the work that Dr. Stratton is 


conducting there in a most efficient and helpful manner 
in the interests of American industries leaves that 
thr | 


wnd profound respect for its Director. 


admiration for its work 
You could rende 


institution with feeling of 


a far greatel service, in my estimation, to American 
industry by urging manufacturers to get into closer touch 
with Dr. Stratton and the Bureau of Standards and to 


consult more freely with him on probl ns that contront 

false alarms such 

as are conveved in your editorial on page 563, Vol. 44. 
Dr. Stratton, in report “Metric 


System in Export Trade,” acted upon instructions from 


them from time to time than to raise 


preparing his on 


his superior officer and had no intention of “foisting’ 


ihe metric system on this country overnight. 
My personal experience with both the English and the 
metric svstem of measurements in designing and manu- 


facturing has demonstrated to me the superiority of the 


latter system. I believe there are few engineers who would 
today question the advisability of ultimately making a 
hange from the English to the metric system, which 
is relatively as much superior to the English measure- 
ments as the system of dollars and cents is to the pounds, 
shillings and pence method, when used in calculation and 
manufacturing. 

Even in Russia, where the English system was first 
introduced and adopted, the metric system has superseded 
it during the past ten or fifteen years in almost every 
industrial enterprise. It was done gradually, to be 
sure, but the fact is that now in all engineering works 
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through Russia the metric system is standard. It is 
only a question of time when the metric system will be 
universally adopted in all South American countries with 
which we are endeavoring to extend business relations. 

Would you favor handicapping the American manu- 
facturer of the future in doing business with South 
American or European countries by urging him not to 
be far-sighted enough, nor to the necessary steps, 
to adapt himself, his personnel and his equipment to 
execute contracts for export to the metric system with 
the same facility with which he executes contracts to 
the English system of measurements? It is this point that 
Dr. Stratton had in mind in making his report on 
*Metrie System in Export Trade.” 

No one, and Dr. Stratton in the least, advocates that 
the change to the metric system be made overnight, but it 


take 


is highly important that this question be agitated and 
that serious consideration be given to it by all manu 
facturers and particularly by a publication such as yours. 
‘The metric system should be gradually introduced by ou 
manufacturers in the execution of orders for engineering 
products for export. It should also be obligatory that 
all trade and engineering colleges and universities teach 
their students the the system in their 
calculations, so that they can think in both units and 
form their judgments in the metric and in the English 


metric 


use of 


equivalents with equal facility. 

Your attitude against the adoption of the metric system 
hows the same lack of foresight and adaptability that 
is evident in the English railways, which alone, against 
the railways of the entire world, including the British 
to base their on car- and 
the ton-mile basis universally 
M. Mucunie. 


colonies, continue statistics 
wagon-miles instead of 
adopted. CHARLES 


New York City 


The Suggestion System 


561 J. Hi. 
vives one very good argument in favor of 


On page Davis discusses the suggestion 


and 
it—namely, that when it gets to the point where only 
20 or 30 suggestions are received a year, it helps in 


svstem 


(nding the men who are above the average, 

There is also another reason that is perhaps important 
enough to justify the slight expense of starting or main- 
taining a suggestion system. In every shop there aie 
a few mechanics who think they are a little better than 
the rest. The suggestion box gives them an opportunity 
of proving it. Without such a system in the shop, the 
chances are that they would write a letter to the depart- 
ment head and tell him in what way this or that might 
he improved, 

This a tion necessitates going over the foreman’s head, 
hesitate to do it. Other men may be 
more reserved and not quite so self-confident would not 
he likely to take this roundabout way of showing that 
they know something too. Consequently, both they and 
the firm would lose. With the suggestion system this 
injustice is avoided, and everyone gets a square deal. 

The latter point is an important one in favor of the 
suggestion plan, for undoubtedly many mechanics hesi- 
tate in making suggestions under the impression, false or 


and many who 


otherwise. that full credit will not be theirs unless sub- 
mitted direct. J. LIMBRUNNER. 


Shelton, Conn. 
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Industrial Preparedness the 
Keynote at New Orleans 


EpIToRIAl 





SY NOPSIS—One of the 
meetings ever held by the American Society of Me- 


most successful spring 


chanical Engineers convened at Ne w Orleans from 
Apr. 11 to 14. 
organizing for industrial preparedness. The social 


The hee ynote to pre of disc usston was 


features of the meeting were unusually enjoyable. 





The usual practice of holding the spring meetings of 
the American Society of Mechanical Engineers in May or 
June was broken this year because of the selection of the 
Southern City of New Orleans as the place for the con- 
vention. ‘The attendance was very satisfactory consider- 
ing the distance of the convention city from the great 
industrial centers of the North. The total registration 
numbered 113 members and 363 guests. 

The members and their friends from the North chose 
three general routes to reach New Orleans. One party 
assembled in New York and went through to the conven- 
tion city in special cars, making a stopover for one day at 
Birmingham, Ala. The party from Chicago and Cincin- 
nati also made this day’s stopover in the “Pittsburgh of 
the South.” A few members who wished to enjoy the 
recreation that the spring meetings usually offer preferred 
to go from New York to New Orleans by water. 


Tne Day In BIRMINGHAM 


A representative of the Birmingham local section met 
the party at Chattanooga on Sunday evening, for the start 
from New York was made on Saturday afternoon. The 
day’s program in Birmingham began at 9:30 o'clock in 
the morning and continued until 10 o'clock in the eve- 
ning—or just in time to catch the train for the rest of the 
journey. The program included visits to the plants of 
the Republic Lron and Steel Co., the Tennessee Coal, Lron 
and Railroad Co. and the American Steel and Wire Co. 
The visits were made in the order given. At noona South- 
ern barbecue at a picnic park on 
an artificial lake used for impounding the water-suppl) 
of the Tennessee company. 

The visit to the Republic [ron and Steel Co. included 
the Thomas furnaces. 
ingham in a special train that was at the disposal of the 
party for the entire day, taking them on from one point 
to the next and finally bringing them back to the city in 
time for a brief rest before dinner in the evening. 


Was served Bavview 


These were reached from Birm- 


Several plants of the Tennessee company were visited, 
including the blast furnaces, openhearth department, rail 
mill, rail-mill power station, Edgewater coal mine and 
Fairfield byproduct coke plant. ‘These visits and the jour- 
ney from plant to plant on the company’s railroad gave an 
excellent opportunity to observe the industrial betterment 
work that has been planned and carried out on an exten- 
sive scale. It is possible that this work and the byproduct 
coke plant aroused the keenest interest among the visitors. 

The byproduct plant is now producing benzol, toluol, 
zvlol, naphtha and ammonium sulphate. Another 
product produced at another plant from blast-furnace slag 
is a commercial fertilizer high in phosphoric acid. 


by- 


CORRESPONDENCE 


The Tennessee company employs a working force of 
their 


some 66 per cent. of them 


some 18,000 men, who with families represent a 


population of about 50.000. 
live sides contiguous 
per cent. of the 
About 
per cent, 
Al- 


though the mines and plants of the company are dis- 


villages and country 
The 


emplovees live in houses owned 


in the cities, 


to the mines and works. other 34 


l 


by the company. 


nevroes, 34 


53 per cent. of the employees are 
white Americans and 10 per cent. white Europeans. 


tributed over a wide territory, by far the greater portion 
are comprehended within an area having a 15-mile radius 
from Birmingham. 

The industrial betterment work as now organized was 
started some three years ago by Dr. Lloyd Noland, who 
had had several years’ experience in similar work on the 
Panama Canal. At the outset it was believed that general 
sanitation and preventative medical care not only consti- 


tute a moral responsibility, but give results that pay. 
[It is cheaper to prevent disease than to cure it. The 


workman who is sickly himself or has a sickly family is 
The soundness of this 
viewpoint has already been demonstrated. 


always an expensive investment. 
The average 
earnings of the employees have increased in a higher per- 
centage than their rates of wages. The average number 
of working days per month has increased from 16 to 22. 

For convenience the work of the health department is 
separated into three divisions 
and the welfare. 


the sanitary, the medical 
The first is responsible for the purity 
of the water-supplies, disposal of all wastes, the cleaning 
and draining of all streets, the supervision of living prem 
ises, the elimination of mosquitoes, prevention of fly breed- 
ing, the supervision of dairies supplying milk and the 
including the safeguard- 
All this work 
is under the direct charge of a supervising physician, 


Inspection of the commissaries. 
ing of the purity of all the food supplies. 


who has a sanitary corps that devotes its entire time to 
these matters. 

The medical department consists of a staff of resident 
physicians and nurses. Their duties include the physical 
examination of all applicants for employment, the phy- 
sical examination of all school children (with frequent 
Inspec tions of the schools), the care of all sick and injured 
employees and their dependents (without regard to the 
nature of the illness or its cause) and close coéperation 
with the sanitary division in general health work. 

The welfare division has charge of the clubhouses, the 
conducting of courses in cookery, sewing and practical 
of 
below school age, home visiting, supervised play and the 


housekeeping, the kindergarten instruction children 
oversight of the various social organizations. 
First Sessions at New ORLEANS 

Tuesday, the first dav of the meeting in New Orleans, 
was devoted to registration, sight-seeing about the city, 
including points of historical interest for the ladies and 
The first 
social event was an informal reception on Tuesday evening 


some of the engineering features for the men. 


The keynote professional session was held Wednesday 
morning. It was opened by a paper by Spencer Miller, 
member of the United States Naval Consulting Board, on 
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“Organizing for Industrial Preparedness.” An unusual 
amount of discussion followed, which showed conclusively 
that engineers as a profession are unanimously and whole- 
in favor of industrial preparedness—and_ in 


hearted! 
Because of the 


fact, preparedness in its broadest meaning. 
volume of this discussion only a small part can be incor- 
porated in this report, and the remainder will be presented 
Mr. Miller's 
paper will be found on page 672 of this issue. 

UNDERLYING PREPARED- 
GANTT 


In considering the subject of preparedness, either for peace 


in full in next week’s American Machinist. 


PRINCIPLES 
DISCUSSION BY H. L. 


FUNDAMENTAL 
NESS 


or for war, it is imperative that we learn as quickly as pos- 
sible the lessons that are being made clear to us by the 
developments in Europe. 

In order to do this we must ask ourselves why it is that 
Germany has shown so much greater efficiency, both from a 
military and an industrial standpoint, than have the Allies. 

It is becoming perfectly clear that the principles under- 
lving industrial and military efficiency are the same and 
that, if a nation is to be efficient in a military sense, it must 
first be efficient industrially 


We have talked efficiency in this country for several years, 
books have been written on the subject; but many 
that the actual results so far have been lamentably 
that we should be much more nearly in the 
than with Germany if we suddenly 
England’s problems. It would seem therefore 
find the fundamental reasons why England 
strong Germany and see if we 


and many 
of us feel 
mall and 
with England 
fronted with 
that we should 
presented such a 
cannot learn something 
It is only a short 


class 


were con- 


contrast to 
therefrom. 


time since England led the world in the 


arts, but recently Germany has demonstrated her superiority 
to both England and France. 

We must ask ourselves how this happened. It would 
seem to be something in this wise: The financiers of Eng- 


land, feeling that wealth could purchase whatever was needed 
and their national life, have devoted their 
number of years to securing the wealth that 


for themselves 
energies for a 


was produced by others rather than making strenuous efforts 
to produce it themselves. In this attempt they have sent 
abroad millions of dollars to develop industries in foreign 


lands, which brought them great returns 

The leaders of Germany, on the other hand, not being able 
to exploit foreign people to the extent that 
England, turned their attention to developing 
sources and the ability of their own people. 
was found to be a 


was possible in 
their own re- 


When the supreme test came, Germany 
nation of people who, in general, knew what to do and how 
to do it, while the industries of England were in too many 
cases controlled by people who understood only their com- 


mercial side. 
We, following the 
financial strength as the most 


footsteps of England, have regarded 
important strength, forgetting 
the comment which the ancient philosopher made to the rich 
man who boasted of his possessions, when he said: “What 
availeth all thy wealth? He that hath better iron than thou 
will come and take away all thy gold.” In those days iron 
meant weapons. Today may be taken as the 
of both weapons and tools of industry, the statement is 
just as true today as it was two thousand years ago that 
he that hath the better tools is more powerful than he that 
hath the wealth. 

The therefore, to get the 
working together for preparation is a 
in the strenuous times in which we living our wealth 
may be of little more value to us than it would have been 
to Great Britain but for the 20 miles of water which separate 


iron symbol 


and 


engineers of the country 
most hopeful sign, for 


move, 


are 


her from the Continent of Europe. 
On the other hand, the power to do things cannot be 
taken away from us. The greater that power the more im- 


portant will its possessor become, as we realize the real mean- 


ing of the titanic contest which is now going on in the world 


The man who knows what to do and how to do it is pre- 
eminently the engineer The new world, therefore, which is 
being ushered in by the great struggle now taking place is 


one in which the engineer is destined to be the supreme power, 


for it is becoming increasingly clear that in future the man 
who owns things will not be as important a factor in the 
world as the man who can do things 

IMPORTANCE OF MACHINE TOOLS IN INDUSTRIAL [PRE- 


ALFORD 

Mr. outline of the need of organiz- 
ing for industrial that consideration 
given to machine tools from several aspects of their 


PAREDNESS—DISCUSSION BY L. P 
Miller, in his excellent 


preparedness, points out 


should be 
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design and supply. The importance of these machines in 
time of war is strikingly proved by comparing the machine- 
tool exports from the United States for the calendar year 1915 
with the record of the best previous year in our history. In 
round figures $42,000,000 worth of machine tools was shipped 
during 1915, while the highest preceding yearly record was 
about $16,000,000 worth. The influence of the European War 
multiplied our average machine-tool exports some three 
times. Tables 1 and 2 are compiled from the reports of the 
Department of Commerce of the United States Government. 


EXPORTS OF MACHINE TOOLS FOR LAST 
THREE YEARS OF CALENDAR 


has 


TABLE 1 


1913 1914 1915 
France $2,088,515 $2,309,635 $11,700,299 
Germany 2,838,268 Ce ea ae 
United Kingdom 3,491,050 5,441,575 16,633,648 
Other Europe 3,689,123 3,280,402 8,045,995 
Canada 1,888,463 767,064 4,336,065 


325,263 


Australia 
996,509 


Other countries 


1,956,300 


$42,037,779 


Total $15,558,212 $14,841,380 
TABLE 2. EXPORTS OF MACHINE TOOLS FOR PAST 
TEN FISCAL YEARS 

1905 ff Sl Ore ee eee $5,975,503 
1906 SS Sor 9,626,965 
1907 aia 12,151,819 
1908 St. Bs rere 16,097,315 
1909 Re BO setadéeneauceuaes 14,011,359 
These relate to the exports of machine tools, and from them 
the figures quoted have been taken. 

Although there has been some scattered buying during the 
last 20 months, the greater number of the machine tools ex- 
ported from the United States have been taken by Great 
Britain, France and Russia. Exports have been cut off from 


Germany and Austria, while the Scandinavian countries, Hol- 
land and Italy have increased their buying much beyond the 
normal amount. But little is known in this country of the 


methods that Germany has employed to build and maintain the 
machine tools necessary to produce her munitions of war. 
On the other hand, there is considerable information available 
in regard to the methods employed by Great Britain and 
France. Thus it is with the experiences of these latter-named 
countries that we are at the present moment concerned. 
From their methods we can formulate the principles of action 
to govern the design, purchase, production and distribution of 


machine tools in preparing for a national emergency of war. 
The events of the past 20 months justified the statement 
that the machinery-building industry is the backbone of any 


defensive or offensive warfare at the present day. This state- 
ment emphasized anew the need of carefully considering ma- 
chine tools in any plan for industrial preparedness, 

The machine tools shipped abroad within the past 20 
months analyze into three general classes: First, simple, 
plain machines that were either standard with certain manu- 
facturers before the outbreak of war or have been designed 
and built under the stress of the tremendous foreign demand; 


second, regular machine tools of a more highly organized 
grade, particularly automatic machines that were standard 
product of some manufacturers prior to the outbreak of 
war; third, special machine tools developed for some oper- 
ation or series of operations in the manufacture of some par- 
ticular detail of munitions. These group into (a) lathes for 
the outside turning of shells; (b) lathes for boring shells; (c) 
lathes for waving, grooving and undercutting shells. The 
first class comprises by far the greater volume of the ex- 


ports, and simple lathes are the predominating machines. In 
like manner lathes predominate in the third class. 

The methods adopted by Great Britain, France and Russia 
need brief consideration. The 
European machine-tool agents 
machine tools for years. Their 
them the first entrance into 


these machine tools 
placed by 
American 

business gave 


in buying 
early orders 
who had handled 
knowledge of the 
the field. 

These dealers’ 


were 


contracts were followed by others given by 
special agents or government commissions who came over to 
this country during the first year of the war. These orders 
brought about a condition of scarcity of machine tools in 
the United States and at the same time filled all the regular 
machine-tool building plants with such a volume of busi- 
ness that deliveries in many cases have been seriously 
layed The third buying has been by government 
commissions in shops high-grade machinery other 


de- 
class of 
making 


than machine tools, as printing presses and wood-working 
machinery, and in general have been for machines of the 
third class previously mentioned. Their buying has been 
most ably managed, and the results of their work have 


been more uniformly successful and satisfactory than that of 

any of the private buyers. 
The private buying—that is, 

can be roughly divided into three periods. 


the buying done by machine- 


tool dealers Dur- 
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ing the first period simple lathes and turret machines were 
bought almost exclusively. The demand during the second 
period was ‘for grinders, drilling machines and millers. The 
demand during the third period was for planers, shapers and 
toolroom machinery. 

After learning from the hard school of experience it is 
now realized that toolroom machinery should have been 
bought during the first period The reason is obvious, for 
such machines are needed to produce the jigs, fixtures and 
gages that are the necessary accompaniment of machine 
tools for duplicate production 

In case of war with a first-class power the United States 
would unquestionably need to add an enormous number of 
machine tools to the present equipment of her machine shops 
Based on the record of the years immediately preceding the 
outbreak of the war, the normal surplus of machine-tool 
production of the United States, as represented by the amount 
shipped abroad, has a value of about $15,000,000. This supply 
would naturally be kept at home, but in addition thereto 
we would have to draw from the industrial nations of Eu- 
rope, provided we were not involved in a European war This 
buying would have to be done by some organization not now 
in existence, for the reason that there are only a few agencies 
in this country that market European machine tools here. 

Thus the European buying for the United States would 
have to be placed in the hands of experienced men, perhaps 
civilians representing both builders and users The present 
British Ministry of Munitions with its subcommittees might 
well form a model for the American organization charged 
with the duty of buying machinery abroad There are facts 
that tend to prove that the work done by the British com- 
mission has been most efficiently handled and has brought 
excellent results. This is an experience well worth careful 
weighing 

One of the early acts of the British Ministry of Munitions 
was the prohibition of the importation of machine tools into 
Great Britain, except under license of the ministry. A num- 
ber of reasons led up to this decision. Among them is the 
necessity of suppressing speculative buying and selling, con- 
trolling the kinds of machine tools bought abroad, the ef 
fective utilizing of ocean-borne freight, the distributing of 
machine tools in a manner to best further the manufacture of 
munitions, and the control of quality 

But little is known of the conditions that have surrounded 
the machine-tool industry in Germany during the war How 
ever, at the outbreak of war edicts of the Ministry of War 
placed a prohibition upon the exportation of machine tools 
as one of the items in a list of articles that might be of 
value to the enemy. As the war progressed, the ministry 
formed two committees—one the War Raw-Materials Com- 
mittee and the other the Industrial Committee. These com 
mittees have controlled the machine-tool building industry as 
well as other German industries They have directed what 
machines should be built, where they should be built, have 
handled the supplies of raw materials for machinery build- 
ing and have arranged for the distribution of the new ma- 
chines as well as other machines that could be released from 
their regular employment 

It is reported that France mobilized the machine tools 
of the Republic as one of the early war measures The pur- 
pose was to bring together the machine-tool equipment into 
units of such a size that manufacturing could be carried for- 
ward expeditiously and efficiently 

Thus from the experience of Great Britain, Germany and 
France the necessity of controlling the supply and distribu 
tion of machine tools is evident in case of war between first- 
class powers. 

No exact estimate can be given of the number of ma- 
chine tools that might be immediately available in Germany 
in case there should be an emergency demand from the United 
States. A careful estimate for Great Britain, however, is that 
under normal conditions there are some 1,200 to 1,500 lathes 
in the stocks of dealers and builders at any normal time In 
any event it is fair to assume that the stock of machine 
tools in the possession of dealers and builders in Europe would 
not be very great and in fact would be a very small facto 
in the number that we should be likely to need Accepting 
this situation as a starting point, a decision can be mad¢ 
as to whether the United States should buy standard ma 
chines regularly manufactured abroad or order special ma 
chines particularly adapted to our own needs. It is con 
ceivable that it might be much better to have machines built 
to our own drawings and specifications than to attempt to 
use the regular products of European builders. 

Mr. Miller has pointed out the necessity of standardizing 
machine tools If they are to be standardized for our own 
makers and needs, it follows that the machines brought from 
Europe should be uniform with those produced here. With- 


out question, machine tools should be standardized, and the 
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motive of industrial preparedness should be sufficient to in- 
augurate the study and work of standardization at once 
Turning again to the European situation, it is estimated 
on reliable authority that plain lathes of, say, 16 to 24 in. in 
swing could begin to be shipped from British machine shops 
in 12 weeks from the receipt of detailed drawings of their 
parts and detailed specifications for their manufacture Not 
only could they be procured in this time from machine-tool 


building shops, but also from other machine shops accustomed 
to doing high-grade work Broadly speaking, any machine 
shops that are accustomed to do accurate planing and scrap- 
ing can build machine tools under the conditions of demand 


such as exist at the present time 

Because of the small stocks of machine tools in Europe, 
it is evident that not many could be obtained during the brief 
period of waiting for American standardized construction to 
be produced, It is of course possible that the essential stand- 
irdized details could be reduced to a minimum, with the in- 
Sistence that these should be incorporated in the regula 
designs of European builders In this way the essential needs 
of uniformity with American products would be met, and 
it is possible that a certain amount of time could be saved 
over the estimates just given 

From the experience of the allied nations in purchasing 
machine tools during the past 20 months it seems justifiable 
to lay down the following principles for the standardization 
and procurement of machine tools in organizing for American 
industrial preparedness 

1. Organize at once in skeleton form an industrial com- 
mittee to control the standardization, design and preparation 
of machine tools for the production of American munitions 

2. Through joint action of this committee, the American 
Society of Mechanical Engineers and the National Machine- 
Tool Builders Association standardize the details of regular 
machine tools and design whatever additional special ma- 
chine tools may be necessary for the rapid and economical 
production of American munitions 

3. Immediately on the outbreak of war prohibit the ex- 
portation of any machine tools from the United States 

4. Immediately on the outbreak of war prohibit the im- 
portation of any machine tools into the United States except 
under license and control of the committee mentioned under 1. 
5. Order all machines abroad through this committee o1 
its representatives in the capitals of Europe and intrust these 
men with the responsibility of securing the desired deliveries 
and quality 

6. Order no machine tools abroad except to standardized 
American designs, either for the complete machine or the 
essential details, as the committee may determine 

Turning now to the important matter of standardization of 
machine tools, this subject was thoroughly talked over at a 
convention of the National Machine-Tool Builders Associa- 


tion a few years ago However, as that body is a business 
rather than a technical organization, no efforts have been 
made to bring about uniformity The suggestion has been 


offered that this work of standardization should be done 
jointly by the American Society of Mechanical Engineers, the 
industrial committee outlined in this paper and the National 
Machine-Tool Builders Association. I believe this society 
should initiate and prosecute the work 

As a possible aid in bringing this matter forward for 
consideration, Mr. Alford offered an appendix which con- 
tained excerpts from an address he made before the 1911 
annual convention of the National Machine-Tool Builders 
Association. It outlined a number of features of machine 
tools that might properly have consideration at the hands 
of a standardizing committee and was published in full 
in American Machinist, page 725, Vol. 35. 

The preparedness session was both enthusiastic and 
emphatic and indicated a unanimous sentiment in favor 
of organizing. A resolution was passed providing for a 
committee to standardize details of machine tools. 

Another paper of interest to machine builders was 
presented by N. W. Akimoff, on “Dynamic Balance.” This 
paper and the discussion on it will be published in a later 
issue. 

Wednesday afternoon was devoted to a boat trip, giving 
an opportunity to inspect the harbor, the recently con 
structed cotton warehouse and its mechanical equipment. 


A visit was also paid to the new reinforced-concrete grain 
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elevator that is being erected by the Board of Commis- 
sions of the Port of New Orleans. 

Following the usual custom, Wednesday evening was 
devoted to an address of general engineering interest, at 
which the ladies and the public were made welcome. The 
speaker was W. B. Thompson, Commissioner of Public 
Work of the City of New Orleans. 

INTERESTING SOCIAL FEATURES 

The City of New Orleans lived up to the reputation 
for Southern hospitality. An informal festival was held 
on Thursday evening at the New Orleans Country Club, 
and this was followed by a tea at the Newcomb College of 
Art Pottery. A reception dance was held on Thursday 
evening. Many technical excursions for the men were 
arranged to the various pumping plants, drainage and irri- 
gation projects, and automobile rides to the local points 
of interest were pleasantly arranged for the ladies. 

From all points of view, this spring meeting was one 
of the most successful in the history of the society. 


Measurement of Viscosity and 
New Form of Viscosimeter* 


By H. C. Hayes ano G. W. Lewis 


This article deals with the measurement of viscosity. 
It predicts the errors which are introduced by the various 
types of viscosimeters and verifies these predictions in 
case of the short capillary types, such as the Saybolt, 
Engler and Redwood, and the orifice types, such as the 
Carpenter, by comparing the temperature vs. viscosity 
curve for a light and a medium lubricating oil as given 
by these meters with the true curves as determined by 
a modified form of Poiseuille’s capillary-tube method. 

The work shows that the short capillary types give 
results about 50 per cent. too small, and the orifice 
types give results about 100 per cent. too small; and 
further, that none of these meters give accurate com- 
parative results for two different oils or for the same 
oil at different temperatures. 

The only type of viscosimeter on the market that can 
be expected to give accurate results on theoretical grounds 
is the Stormer. This instrument attempts to measure 
the viscosity in terms of the torque required to spin a 
disk within the liquid, but the mechanical difficulties 
met with are such as to debar this type. 

The authors have designed and thoroughly tested out 
a viscosimeter which is believed to embody all the good 
points of the Stormer and none of its defects. This 
machine measures the viscosity in terms of the torque 
that a cylinder experiences when suspended within a 
rotating liquid. This method eliminates all error due to 
friction. The results given by this meter agree with 
the true curves for the light and medium oils to within 
i per cent. and can safely be used as a standard. 

The advantages of such a viscosimeter are evident: 
The instrument can be calibrated to give direct readings 
of the viscosity; the oil is not handled during a com- 
plete test at various temperatures; the design of the 
instrument is such that the temperature of the specimen 
follows closely the temperature of the bath, so the data 


*Abstracted from a paper presented to the spring meeting 
of the American Society of Mechanical Engineers 
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for the temperature vs. viscosity curve can be taken 
while the sample is cooling ; the meter gives the viscosity 
of mixtures, such as paints, as well as for liquids that 
have been carefully filtered; there are no glass parts to 
break; the personal error is eliminated; and the meter 
can be made self-recording. 

This viscosimeter operates in accordance with the 
principle that a solid body having a surface of revolution 
experiences, when suspended in a rotating liquid, a torque 
that is proportional to the viscosity of the liquid. The 
instrument is shown diagrammatically herewith. The 
specimen is contained within a cylindrical chamber that 
is caused to rotate uniformly by a motor M through a 
worm drive Rk. A cylinder C is suspended within the 
specimen by a thin steel wire W so that the axis of the 
rotating liquid coincides with the axis of the cylinder. 
The specimen chamber is provided with a cap V, so shaped 
that the excess liquid can overflow when the cap is seated 
and thus give constant conditions within the chamber. 
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THE NEW VISCOSIMETER 


The specimen chamber is surrounded by an oil jacket 
J, in which a thermometer 7 is suspended. The jacket 
oil may be brought to any desired temperature by means 
of a heating coil or by a side coil not shown in the 
diagram. The cover P of the jacket chamber is provided 
with a scale which is marked in degrees or may be 
calibrated to read off directly, through the deflection of 
the pointer P, the viscosity in terms of a standard liquid. 
The specimen chamber and the suspended cylinder are 
both made of copper, to insure constant temperature 
throughout the specimen, and the outside of the specimen 
chamber is provided with blades that keep the jacket oil 
thoroughly mixed as the chamber revolves, thereby ex 
posing the latter to a uniform temperature. This is an 
important factor toward insuring constant temperature 
throughout the specimen. 


(Continued on page 702) 
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Machine-Shop Power Tests as 
am Aid to Economy 


The difficulties surrounding power measurements by 
mechanical means are well known to those who have 
experienced the simplicity of the electrical measurements 
connected with similar processes. Thus the operations 
involved in the measurement of the mechanical-power 
output of an electric motor by means of a prony o1 
strap brake and balances or scales may be contrasted with 
the exceedingly simple’ measurement of electrical-power 
input of the same motor, requiring, as the latter does, 
merely several indicating electrical instruments that are 
read at a glance. 

Nor is the difficulty of the mechanical measurement, 
in contrast to the electrical observations, limited only 
to inconvenience, for there are many sources ot proba le 
error in the former that may be reduced practically to 
negligible proportions in the latter. Accuracy, therefore, 
is one of the greatest points favoring electrical measure 
ments in comparison with former methods, and these two 
features—namely, convenience and accuracy—no doubt 
largely account for the widespread use of the electri 
current in some shop measurements at the present tim 

With all the many advantages of the indicating elk 
trical instruments, typified by the well-known voltmeter, 
ammeter and wattmeter, the more recent development 
of graphic electrical instruments has been a marked step 
forward toward still more highly specialized methods in 
the practice of measurement. In the graphic instrument 
we have the means for inseribing in a convenient form 
an indelible record of past operations, which may be 
used later for a study at length of the various steps of an 
operation or for analyzing the parts of a cycle of opera 
tions, for the purpose of locating, for example, time 
losses not readily discernible by an observer. 

A striking example of the more modern methods o 
shop analysis is that of the graphic meter when applied 
to an electric motor that drives its individual machine 
tool. The power-input-time record resulting from a 


] | 


1 a too rives To the operatot and 


graphic meter on sue 


foreman a most instructive chart of the eveles followed 


in the work on a given operation. It tells the number 
of minutes during which the machine has wor 

during which it has been idle. If the crane se) e is 
poor and undue delays are experienced in getting the 


material for his machine, the operator has a proof, 1 


the form of the graphic chart, on which to base sugges 


tions, 

Perhaps of equal importance, however, is the informa 
tion of the exact power transmitted to a given machine 
tool, made possible hy the oTa yh chart. \\ ith line shaft 


] ] 


drive and helt transmission there Is ho very CONLNVE 


method for determining the exact quantity of power 


being imparted to the machine tool, save that 
calculation on a mere or less empirical basis. If an 
electric motor is emploved to drive this same tool, a 


sraphic meter arranged to record the electrical nut 
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to the motor furnishes an accurate record of exact pows 

transmissions: and the roper size of the motor for 

driving the machine most economically is readily deter 
ined. 

These advantages, however, do not apply so much to 
the determination of exact power requirements of thi 
machine as to the effects of s table power nput on thre 
time of production. <As has often been pointed out, the 


{ 


wer consumption of almost any machine tool represents 


an expense that is virtually negligible in comparison with 
the corresponding labor and overhead charges against 
This Serie machine. The CCOnOnLL etTect ol having 


1} 
/ 


adequate power available, on the abilitv of the operator 


to get out his work in the minimum practical time 


terval, is therefore of far more consequence than the 
ere determination of power input, and it is this function 
hat is performed so conveniently by modern graphi 
eters, 


There is but little doubt of the fact that the intelligent 
ise of suitable measur a ces is capable of reduc 
much shopwork to a more highly systematic basis than 


was possible with former methods, where the foreman and 


operator were almost entirely at the mercy of line-shaft 
speeds of fixed values and iven belt w dths: and ineident 
ally the electric motor comes in for a share of the credit 
in making such a method of measurement possible, 


hecause of the medium of electric rather than mechanical 


hime IT il s > S&S in 
Machine Tools in South 
4 > < 
America 
Almost 40 per cent. of the machine tools in the she 
m South America were rrysace 1! tiv United States 
North America. his ma en Col undil tate ‘ 


to the alarmists who | that we never have had much 
nia mnery tract \\ th our sou eTu ( Hors aha are 


ely tw. We ha ‘ een) told that the dema de for is 


from elling in South merican countries, | 1 
ere t has been held u is the only ba or South A 
ean business. But in nite thes wts and n 

others that have been held up as barriers against the nort 
eal business man, 39.3 per cent. by number of tl! 
machine tools in South America machine shop were 
mported from the United State 


itionality of the machine t Ss al follow Brit 
cent.: German, 154 cent. : Fre > el t.: Bel 
jal 0.5 per cent. i} ] t 0.1 ‘ t 

\s regards the nation ( ny, ds it Brita lead 
with the United States a close second The reason 
the predominance of British-made machines is undou 
edly found in the financial arrangements that have 
isted between South American countries and English 
capitalists. British cold has financed South American 
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railroads, mines and other enterprises. Many of these 
projects have been organized and operated by British 
engineers. It was very natural, therefore, that they should 
buy British machinery. 

Perhaps the second most surprising fact brought out 
by these percentages is the smallness of the German im- 
portation. Only about one-eighth of the machine tools in 
South America are German made. 

It is evident that there is nothing disheartening to 
American machine-tool builders in statistics. If 
the past lays a foundation for the future, the United 
States builders will surely reap their share of the coming 


these 


South American business. 

It is of interest to present some further figures in regard 
to the number and distribution of these machine tools. 
Quoting again from Mr. Hood’s report, there are in the 
South American machine shops that were plotted on the 
map on page 652 of last week’s issue a total of 11,681 
machine tools. Distributed according to the size of the 
shops, the classification is: In shops employing up to 20 
men each, 4,747 machines; from 21 to 50 men each, 1,361; 


from 51 to 150 men each, 862 machines; from 151 men 
upward, 4,711 machines. 
The statistics referred to also divide these machine 


tools into eight classes according to kind. Of the 11,681 
aoe lathes, 885 planers, 425 
522 boring machines, 1,695 drilling machines, 997 grind- 
3.740 of various 
It is interesting to calculate a few 
Thus, lathes comprise about 50 
per 


machines, are millers, 


ers and kinds, including woodworking 


machinery, percent- 
ages from these figures. 
per cent. of the total, drilling machines about 15 
cent. and planers about & per cent. It is fair to assume 
that these figures indicate roughly some of the proportions 
in which various kinds of machine tools will be bought 


in South America in the immediate future. 


"5 
Ls 


Lobsters and Machine Tools 


Necessity is said to make strange bedfellows, and it 
seems that war can reclassify both necessities and luxuries. 

A recent announcement has been made of articles pro- 
hibited for importation into Germany. This act is taken 
is stated to be aimed at luxuries 
Here is the 
“Lobsters, caviare, liquors, champagne, fans, hats, 
pictures, 


as a war measure and 
that the German people can do without. 
list: 
caps, pineapples, raisins, silk, silk clothing, 
sculptures, jewelry, gold, silver, toys, artistic ironware 
The list lobsters and 
Queer bedfellows, surely ! 

machine tools 


and machine tools.” begins with 
ends with machine tools. 

We have been wont to understand that 
are a humdrum product of industry, bought only because 
they are needed and used only because they have to be. 
In fact, we have always placed them at the bottom of the 
scale of everyday necessities to keep the world going. 
But this order shows that we were mistaken. Machine 
tools should properly be classed with champagne, caviare 
and lobsters—never mind if they are more indigestible 
than any of the others. 

In a changed mood, is it worth while asking: Why 
this prohibition? Will it hold after the war is over? In 
connection with these questions it must be recalled that 
some three or four an effort was made in 
Germany to prohibit the importation of machine tools 
from abroad. This movement had its inception in the 
minds of the leaders of some of the machinery builders’ 


years ago 
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associations. The American Machinist was credibly in- 
formed at the time that the matter had been brought to 
the notice of Government officials, who might take action. 
However, nothing was done officially. 

Let us hope that there is no basis or reason for being 
disturbed over this order. On its face, it is nothing but 
a war measure. May it be such in fact! 


* 


Belting Specifications 

The purchase of leather belting has lagged behind the 
progress made in exact specification and testing now com- 
mon in the many other shop materials and supplies. Even 
today, price is usually a controlling factor when a belting 
contract is let. Wherever specifications are used, more 
often than not they attempt to control the process of 
manufacture rather than to set up requirements that the 
belting must meet in use. The unsatisfactory situation 
is well outlined in the article on page 683. 

This presentation of a new basis for writing leather- 
belting specifications is a definite challenge to both belt- 
ing manufacturers and belting users. These suggestions 
turn the entire discussion from one that might be merely 
destructive to something that is definitely constructive. 
The American Machinist hopes that there will be full and 
free discussion of these new specifications, with the pur- 
pose of improving the basis upon which belting is bought. 


bs 
Vital Factor of All Munitions 
The more one sees of munitions the 
becomes that the designers and those who prepared the 
spe ifications know little or nothing of economical manu- 
They do not realize how much easier 


more evident it 


facturing methods. 
it is to call for concentricity of shells within 0.003 in. 
than to secure this in actual manufacturing, nor how 
slight an error in the curve of the nose will affect the 
exact profile. Yet gages are called for that require almost 
absolute perfection of product to pass the inspection 
honestly. 

If this perfection were necessary for the proper func- 
tioning of the shell, no objection could be made to its 
being demanded. But when one nation requires holes 
reamed glass smooth in high-explosive shells and another 
accepts them just as they come from the forging punch, 
the extreme smoothness cannot be absolutely necessary. 
One nation insists that the relieved surface on the shell 
be turned smooth or ground, while others consider the 
coarse thread left by the tool to be not only good 
enough, but better, as it affords a good painting surface. 

The one vital consideration in preparing both designs 
and specifications for munitions, just as in all other 
mechanisms, is that the product shall function properly ; 
all else should be secondary. All vital dimensions should 
be held within as limits as all other 
dimensions should be given as large tolerances as possi- 
ble without affecting the proper functioning of the shell. 
And so throughout the list. There can be no better form 
of preparedness than that which will eliminate useless 
expenditure of time, money and material and enable a 
larger supply to be made at short notice. 

Some of the testing gages are fearfully and wonder- 
fully ingenious; but were half the gray matter expended 
on these turned to making the designs and specifications 
and more easily complied with, all concerned 


close necessary > 


simple 
would be far better off. 
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Shop Equipment News 
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A Single-Belt Automatic Screw 


Machine 


The illustrations show a front and a back view of the 
latest form of automatic screw machine developed by the 
Chicago Automatic Screw Machine Co., Chicago, 
the John Macnab Machinery Co., 90 West St., New 
City. 

The machine is operated belt 
from the lineshaft, making unnecessary any countershaft. 
A fast-and-loose pulley is arranged on the spindle head, 
the power being transmitted to the spindle through two 
able to obtain the 


York 


a single run directly 


one of which is change 
spindle speed desired. The intermediate shaft is extended 
to the rear end of the machine, where it is 
to the feed bracket by a clutch that is operated by a hand 


trains of gears, 


connected 


HOOMUNHAUERNLAUNENAOANALATNAGUU GAN UOCe et OnccdaUeeN aA 
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threads are cut, the turret 
driving the tap holder 
the die or tap stops revolving and so runs 
Left- 
re cut by running the die or tap slightly 
cutting faster 


When the 
returns: the 
disconnected, 
itself off the 
hand threads a 
than the 
running the die or tap off the thread. 


desired number of 


vears tor die o1 are 


work. Button or spring dies are used. 


slower spindle when and when 


The die- or tap-holder gear is driven by a gear ona shaft 


that runs through the center of the turret. This shaft 
can be readily taken out when the machine is not being 
used for threading. 

A fast and a slow motion for the feed mechanism are 
provided on the larger machines, thereby cutting idle- 
movement time down to a minimum. ‘This feed is oper- 
ated by dogs mounted on a disk on the canishaft, where 
they can be readily adjusted to their correct positions. 




















CHICAGO AUTOMATIC SCREW MACHINE DESIGNED FOR QUICK CHANGE OF WORK 
Spindle capacity, 2 in.; width of belt, 4 in.; diameter of turret, 7% in.; number of holes in turret, 4 or diameter of 
holes in turret, 1% in.; milling distance, 6 in.; longitudinal adjustment of tools, 2 in.; floor space, 36x124 in.; approxi 
mate weight, 3,450 Ib. 
lever conveniently located at the operator's right hand ; the The stock feed and the chuck-operating mechanism 
desired feeds are obtained by changing two gears on the are of the usual types, the stock feed being adjustable to 
feed bracket. The feed can be operated a handwheel feed any length up to the capacity of the machine. This 
to assist the operator in setting up the machine. arrangement eliminates wear on the feeding fingers in 


The turret is indexed by a clutch mechanism that is 
positive and can be arranged to skip any number of holes 
in the turret when all the turret holes are 
The feed to the turret is transmitted from the 
by a lever which allows the turret tools to be brought 
to their cutting position rapidly. A tool-steel plate, 
ened and ground, to align the turret, provision 


not being used. 
cam drum 
up 
hard- 
is used 


for wear being made by a wedge under this plate. 
The two cross-slides are operated independently of 
each other by two separate cams and levers. They have 


A rapid method 
by a screw and nut which are 


broad bearing surfaces that are scraped. 
of adjustment is provided 
locked in position when the desired adjustment is obtained. 

As the spindle runs in a left-hand direction and is 
not right-hand threads are cut with a 
tap holder that runs slightly faster than the spindle. 


reversed, die or 


pushing back the stock to the correct length. 
the 
a silent-chain drive 


An 


rear of the machine 


feedshaft. 


The oil pump is located at 


is driven by from the 


oil pan and tank, allowing an ample supply of cutting 
lubricant, are provided with strainers so that chips can- 
not interfere with the pump or pipe fittings. 

Frictions are used only to prevent breakage of parts 
but do not form a part of the driving train in that they 
cannot act until the load or stress vreatly exceeds that 
due to normal operation. 

In the design of this machine one of the chief aims 
was to provide simple construction throughout and to 


enable quick change from one job to another. In carrying 


out this purpose all the cams, tools. the spindle speed 
and the feed-charge gears were made readily accessible. 
The machine is made in a number of sizes. 
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Machine for Grooving and 
Waving 6-Inm. Shells 


The shell-grooving and waving machine shown repre- 
eents the latest development of the Traylor Engineering 
Allentown, Penn. It 
weighs approximately 9.000 Tb. 


and Manufacturing Co., was de- 


for 6-in. shells, 


and occupies a floor space of 6x4 ft.; but other sizes have 


signed 


been designed 
The 


and manufactured. 
uipped with an air chuck (the piston 


i 


mac hine is eG 


being 9 in. in diameter) that holds the shell securely 
The drive is by a belt 
The 


tool is of rigid construction, the main spindle bearings 


during the machining operations. 
t in. wide, operating through a quick-acting chuck. 

















SHELL GROOVING AND WAVING LATHE 


being 11 in. in diameter by 12 in. long and lined with a 
that is afterward bored and seraped. The 
the teeth 


peened babbitt 
spindle and the gears are made of semisteel, 
afterward being machine-cut. 

The shell-holding chuck is a steel forging, which is split 
into six segments after being turned and bored to the 
correct size. The longitudinal traverse table is fitted with 


a take-up gib held and adjusted by four setscrews with 
A chute cast on the machine carries the chips 


Cutting lubricant is fed 


check nuts. 
away from the tools and shell. 
through a pipe and flows back by gravity through a screen 
into a tank in the bed of the machine. 

In operation, after the shell has been slid into the chuck, 
the adjustable stop, shown at the forward end, is raised 
against it. The air pres- 


and the shell end brought up 


sure is then turned on, which not only grips the shell by 


means of the segmental chuck, but also pushes the shell 
against the stop. ‘This insures precise positioning of each 


shell in relation to the tools. The channel or groove is 


achined by a tool held under the shell and fed across by 
the handwheel, shown in front. Thus the correct depth of 
groove is machined after the tool has been once properly 
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set, as the operator does not have to depend on any gage 
measurement. The undercut surfaces are machined with 
the tools shown in front, the handle carrying them first 
to the right and then to the left against adjustable stops 
provided for the purpose. 

The wave is formed with the tool at the rear, the opera- 
tor drawing back the tool to the correct depth, determined 
by an indexed dial on the spindle on which the handwheel 
is mounted. The proper form of the wave is obtained by 
the large face cam, which may be seen on the outer surface 
of the chuck-holding flange. A roller presses against this 
face cam, which operates the tool, being held against it by 
a tension spring. 

‘The average time required for machining the groove, 
undercutting and forming the wave of a 6-in. shell, from 
floor to floor, is 3144 min. 


Routing Machine for Fuse Rings 


The illustration shows a machine designed and built 
by the George Gorton Machine Co., Racine, Wis., for the 
sole purpose of routing the rings of fuses for shells. 

Ample adjustments are provided for, so that the powder 
groove can be milled any circle up to 4 in. in diameter. 
It may also be of any length from 0 to 360 deg. Gage 
holes on the rings may be in any position on top, bottom 
or side. The spindle of the machine runs approximately 
3,200 r.p.m., but may be varied to suit the work. 

The groove is finished smoothly and accurately in one 


cut, and a production of 25 to 30 rings per hour can be 

















HORIZONTAL ROUTING MACHINE FOR FUSE RINGS 


maintained. 
ground stecl plate by means of a drop-forged fork and 


The ring is clamped on a hardened and 


hardened cam. 

The stops are made of hardened tool steel and operate 
The feed pulley is mounted 
on the rear case and operates the work holder by two 


inside the work-holder case. 


pairs of reduction spur gears. 
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The spindle, pump and feed pulleys are all driven from 
a jackshaft that can be made 
number of 


long enough to drive a 


machines, eliminating the use of individual 
countershafts and being more prac tical. 
A cutter-lubricating 


strainer, 


system, including pump tank, 


] 


relief valve, piping and flexible nozzle, 


1s pro- 
vided with the machine, which is mounted on legs. It 
can be furnished as a bench machine, however, in which 


case no pump is supplied. 


Lathe and Planer Tool Holder 


With the type of tool holder shown, in which the cutter 
is supported directly und and through- 
out its entire length, it is calculated that cutter break- 
age will be reduced to the minimum. 


er the cutting edge 


By the elimination 
of bosses and setscrews it is possible to bring the holder 

















LATHE AND PLANER TOOL 


HOLDER 


closer to the cutting edge, providing a rigid support and 
removing the possibility of breakage through setscrews 
plaving on the tool steel. 

The holder can be used either as a right- or a left-] 
holder by simply reversing it in the tool 

The tool holder trated is made in nine si es, 10 
take square cutters ranging It 
ent of the Tubing 
Worcester, Mass. 


} 
ma 


post. 
“17 
Litus 


16 to § 
Flexible 


from 


Wore ester 


In. 


s 


rer product 


Bolt Clippers 


The American Metal Products Co., Chicago, Ll., is mak 
All castings ar 


of the best malleable iron, and the knives are of 


ing bolt clippers in several s , as shown. 


Sper ial 


tool steel, tempered to meet the spe ific service for which 


they are intended. Simple means for adjustment afte 

















BOLT CLIPPERS 
Made 


Specifications— 


in four sizes: No. 300 cuts threaded 
bolts to -in. diameter, soft steel to 4%-in. diameter, and 
weighs 3% lb.; No. 400 cuts bolts to %-in. diameter, soft steel 
to -in. diameter, and weighs 5% lIb.; No. 500 cuts bolts to 
l4-in. diameter, soft steel to %-in. diameter, and weighs 9% 
lb.; No. 600 cuts threaded bolts to %-in. diameter, soft steel 
to %-in. diameter, and weighs 13 Ib 
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grinding are provid 


Ss are interchangeable an 

can be easily replaced necess 

The nuts on the bolts that ln the blades are secur 
locked by a die-cut lock set in b tween the two nuts a 
so shap d as to allow twelve ferent positions for each 
hexagon locknut. The 1 s on e handles are « 
signed to real] act as su an i not useless parts . 
is often the case, The castings are finished in bl 
enamel noted for its wearin Lies 


Automatic Belt Shifter 
The belt shifter shown on an upright drilline machin 
was designed lo )) ovicdce a q ( means of =] Ting the 
belt from step to step ol thr ne pulley. The shifter 


is equally applicable to all classes of cone-drive 


Dia 


chine tools. It ls of simple construction, consisting ol 


only five parts. 


The vertical shifter rod and upper part of handle ar 
a single unit; the pivot rod is screwed into the rear « 
the drilline-machine column: the belt loops are secured 
to the shifter rod by set-screws; the retainin strap is 














AUTOMATIC BELT SHIFTER 
secured to the column ¢ the machine and limits t! 
movement of the handle. T lower leg of the retain 
strap is adapted to engage a notch cut in the lower por 
tion of the handle or operat arm, thereb lov 
the belt in normal position on each ste 


the belt from slipping off under heavy dt 


L \ ili 
Viewed from the top of the machine the pivot rod i 
parallel with the corners of the cone-steps on the be 
entering side and by sliding the handle on this rod, thi 


shifter loops are moved in a way that enables them to 
move the belt easily from one step of the pulley to ar 
other. It will be seen that the handle projects beyor 
e shifter rod and is there bent over to form a | in 
which is drilled a hole to ae t the pivot rod freely 
To operate, the handle is lifted slightly to disengage 


the notch and move t!] e forward (or bacl 


to the next notch engaging the lower portion of the 
retaining strap and the belt has been moved from on 
cone-step TO th next, When the helt Is shifted on tot 
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nearest cone-step (the one closest to the column) the op- 
erating handle would project in front of the machine 
column and probably interfere with some work. To over- 
come this difficulty the handle arm is hinged and can be 
swung to the side out of the way. 

The device can be worked with one hand and is within 
convenient reach of the operator when he is in front 
of the machine. If it is desired to shift the belt from 
one end of the cone pulley to the other, it is unnecessary 
to shift it from step to step; in such a case the operator 
simply lifts the handle up to the limit of the retaining 
strap, pulls or pushes the handle to the limit of its 
movement in the proper direction, stops being provided 
so that the handle cannot be moved far enough to throw 
the belt off the pulley. 


This belt shifter is made by Nils KE. Larson, 3939 
Park Ave.. Chicago, Ill. 
Scribers, Pim and Center 
Pumches 


The West Haven Manufacturing Co., New Haven, 
Conn., has brought out a line of scribers, center and 
examples of which are shown in the 
These tools are manufactured of a good 
rr ° 
Che pin 


pin punches, 
illustration. 


quality of steel, nicely knurled and finished. 
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SMALL HAND PUNCHING AND SCRIBING TOOLS 


punches are made with parallel driving ends from + 
to % in. in diameter and in lengths from 214 in. for 
the smallest sizes to 6 in. for the largest. 

The center punches are furnished in three sizes—with 
body diameters of ;%, 1% and s% in. The scribers are 
made in three diameters and lengths. 


Measurement of Viscosity and 
New Form of Viscosimeter 
(Continued from page 696) 


The experimental work has shown that the temperature 
of the specimen is uniform to within a small fraction 
of a degree. Moreover, the temperature of the specimen 
follows the temperature of the jacket oil so closely that 
the temperature-viscosity curve can be taken while the 
temperature is slowly raised or lowered. This proves to 
be a great saving of time. It also saves labor, for one 
does not need to stand by the instrument continually. 
The deflection of the pointer is at any instant a measure 
of the that is required it to take 
imultaneously readings of temperature and deflection at 
intervals during the heating or cooling process. The 
new viscosimeter of the nonflow type described has the 


Viscosity, so all 


following advantages : 
1. It gives values for the viscosity which are in agree- 
ment with those given by the standard capillary-tube 


method. 





Vol. 


MACHINIST 14, No. 16 


2. During a series of tests at various temperatures the 
oil is not handled. 

3. The sensitiveness of the instrument can 
anything desired by changing the speed of rotation of 
ihe specimen or by using suspension wires of various 


be made 


diameters. 

!. The density or change in density is not a factor in 
computing the results; in fact, the instrument may be 
graduated to read off the viscosity directly. 

5. The viscosity of liquids which contain particles in 
suspension can be measured, and the operation of the 
meter is independent of the color of the specimen. 

6. The temperature-viscosity curve can be taken with 
a fair degree of accuracy while the temperature is rising 
or falling, as the temperature of the specimen closely 
follows the temperature of the jacket. 

7. The personal error which arises in determining time 
intervals with a stop watch is removed. 

8. The instrument is simple, rigid and self-contained. 
It has no separate parts to get lost or glass parts to 
broken. 


get 


“3° 


Plam for Classification of 
Technical Literature 


The Joint Committee on Classification of Technical Lit- 
erature, composed of representatives of the leading tech- 
nical, engineering and industrial organizations of the 
country, met on Saturday, Apr. 1, in the Board room of 
the American Society ot Engineers. Henry W. Peck, 
of Schenectady, presented a progress report, outlining 
the way in which the committee came into being and re- 
viewing its work to date. W. P. Cutter, librarian of the 
Engineering Societies Library and secretary of the ex- 
ecutive committee, presented a paper on “How To Make 
a Classification.” After discussion as to 
the relative merits of the plan recommended by the execu- 
tive committee, of the proposal to assign the classification 
of various divisions of the subject to the societies dealing 
with those specialties and of the suggestion to employ 
a professional to prepare a tentative classification for 
later discussion and revision by the respective societies it 
was decided to adopt the recommendation of the execu- 
tive committee as more in accord with the means at the 


considerable 


disposal of the committee. 

F. R. Low resigned the chairmanship of the executive 
committee in favor of Henry W. Peck, who has been 
actively identified with the movement from its inception. 





NEW PUBLICATIONS 











ELEVATORS—By John H. Jallings. Two hundred and seven- 
teen 5%x8\-in. pages; 172 illustrations; indexed; cloth 
bound. The American Technical Society, Chicago, Il. 
Price, $1.50. : 

This book, written in rather popular style, describes and 
illustrates all the common forms of elevators. It is divided 
into three parts, of which the first takes up hand-power ele- 
vators, belt-power elevators and worm and gear elevators. 
The second part includes steam elevators and hydraulic ele- 
vators, while the third part takes up electric elevators. 

The historical development of the elevator as a lifting 
device is quite fully covered and with a sketch of the early 
developments of the various common types of today fits the 
book for anyone who wishes to acquaint himself with the 
general features of construction and operation. However, 
but very little information is given which would be of value 
to the elevator designer or erector. 
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The illustrations have been drawn from commercial types, 
and generous credit has been given to the firms who have sup- 
plied the photographs, drawings and information. 
AUTOGENOUS WELDING AND CUTTING—By Theodore 

Kautny. Translated from the German by the author and 
James F. Whiteford. One hundred and forty-two 5x7-in. 


pages; 133 illustrations; indexed; cloth bound. McGraw- 

Hill Book Co., New York City. Price, 

This is one of the most valuable books that has appeared 
in English, dealing with flame welding and cutting Its 
author, Mr. Kautny, is a recognized expert in Germany and 
has been intrusted by the Prussian Government with the 


yrganization of a large number of welding schools throughout 


the empire 


The book is written entirely from a practical viewpoint 
ind is intended to cover in a brief compass information of 
value to the works engineer, foreman and welder Its scop 
is indicated by the headings of the 19 chapters, which are 
Autogenous Welding Flames, Acetylene Manufacture and Ap- 
paratus, Oxygen Manufacture and Apparatus, Gas Mains and 
Fittings, Autogenous Welding Burners, Autogenous Cutting 
Burners, Autogenous Welding of Iron, Repairs on Gray Cast- 


and Repairs on 
Manufacture of 
Articles, Manufacture 
Conduits, Manufacture 
Construction of 
Welding of Alu- 
Conclusion 


Iron, Manufacture 
Cylindrical 
Miscellaneous 


Large and 


Welding of Sheet 
Manufacture of 
and 


Iron, 
Boilers, 
Rectangular 
and Installation of 
and Installation of and Water 
Pipe-Shaped Apparatus, Welding of 
minum, Welding of Nickel and Othe 

The should find a place in the hands of 
is interested in way in the flame welding or 
metals, either for repair work or in manufacturing 


Vessels, 
Vessels 
Pipes 
Gas Pipes, 
Copper 
Metals, 
everyone who 
cutting of 


book 
any 
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P. J sometime superintendent of the Buffalo 


Krentz, for 


Foundry and Machine Co., has become works manager. 

G. Strom, formerly tool designer with the Titusville Iron 
Co., Titusville, Penn., has joined the ship-drafting force at 
the Brooklyn Navy Yard 

E. S. Cullen, for a number of years associated with the 
Niles-Bement-Pond company has established the E. S. Cullen 
Machinery Co., Cleveland, Ohio 

Clarence K. Prince, for over 25 years associated with the 
H. B. Smith Co., Westfield, Mass., has been appointed gen 
eral superintendent to fill the vacancy caused by the death 


of George H 

Fred. Kent, general 
Machine Tool Co. made an 
Society of Buffalo at a 
subject of modernizing the shop. 


Cushing. 
the Lodge & Shipley 
before the Engineering 
April 12 on the 


manager of 
address 


meeting on general 


Axel Malm, an occasional contributor to our columns, has 
resigned his position as superintendent of the Egry Register 
Co., Dayton, Ohio, in order to establish the Malm Machine 


Co., of which he has become vice-president and general man 


ager. 

W. V. Houck, for the past two years assistant superin- 
tendent of the King Sewing Machine Co., Buffalo, N. Y., and 
for ten years prior thereto associated with the Garvin Ma- 
chine Co., has accepted the position of factory manager of 
the Sterling Engine Co., Buffalo, N. ¥ 

Cc. H. Halecomb and William P. Davidson, for many years 
executives of the International High Speed Steel Co. have 
organized the firm of Halcomb & Davidson, Inc., 149 Broad- 
way, New York City The new company will specialize 
in the manufacture and sale of alloy steels 





TRADE CATALOGS 











American Saw & Mfg. Co., Springfield, Mass. Price List 
Lennox hacksaws 

Vanadium-Alloys Steel Co., Pittsburgh, Penn Circulars 
Vasco Non-Shrinkable and Vasco Choice tool steel. 


American Roller Bearing Co., Pittsburgh, Penn. Bulletin 
No. 1003. Roller bearings Illustrated, 22 pp., 7x10 in. 

Joseph Dixon Crucible Co., Jersey City, N. J Booklet 
Dixon’s waterproof graphite grease Illustrated, 18 pp., 3%x6 
in 

The Lodge & Shipley Machine Tool Co., Cincinnati, Ohio 
Manual for Operating Lodge & Shipley Lathes. Illustrated, 
16 pp. 


Cata- 
§14 


Mishawaka, Ind. 


Dodge Sales and Engineering Co., 
Illustrated, 


log C 16 Power transmission machinery. 
pp., 6x9 in 
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St. Louis Machine Tool Co., St. Louis. Mo Catalog No. 15 
Grinding, polishing and tapping machines. Illustrated, 20 
pp., 6x9 in 

The New Haven Trolley Supply Co... New Haven, Conn 
Bulltein No. 6 Sterling counting machines Illustrated, 16 
pp., 4x6% in. 

S K F Ball Bearing Co., 50 Church St.. New York Pamph 
let. tall Bearings as an Automobile Sales Facto Illus 
trated, 70 pp., 6x9 in 

W. S. Rockwell Co., 50 Church St., New York Bulletin No 
30 Automatic furnaces for annealing, hardening, tempering 


etc. Illustrated, 16 pp., 8%x11 in 

Worcester Flexible Tubing Co., Worcester, Mass 
A Efficiency tool holder lllustrated, 4 pp., 3%x6 in 
Worcester flexible tube Illustrated 


Catalog 
Folder 








CATALOGS WANTED 


vane 














and Crane 
catalogs of 


The Liberty 


Fuse and Arms Corp., Jackson Ave 
St., Long Island y 


City, N. Y., would like to receive 


machinery and tools used in the manufacture of fuse parts 
and other brass work 

Count S. I. Shulenberg, Imperial Russian Railway Com- 
mission, 140 Broadway, New York City, requests catalogs of 
all kinds of machine shop equipment, and equipment for 
steel mills Count Shulenberg does not wish such catalogs 
for himself or for the Russian Government, but wants them 
for many friends in Russia who continually send him in 
quiries in such lines. 
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has bought 
manufactur 


Ohio, 
Ind 


Mfe. Co., Urbana, 
Indianapolis, 


The Desmond Stephan 
the business of The Rupert Co 





ers of Huntington dressers 

The Malm Machine Co., Dayton, Ohio, has been organ 
ized to take up the manufacture of the recently invented 
Malm rotary punch press The following officers have been 
elected: A. G. Stevens, president ’. Kiefaber, vice-president 
Axel Malm, vice-president and general manager: H. M. Esta 
brook, secretary and treasure! 

The Cyclops Steel Works, Titusville, Pen operated for 
many years by Charles Lurgess has been purchased by the 
Cyclops Steel Co. Carl F joker, president, and will be 
enlarged and developed F. C. Kirkpatrick and Walter Bould, 
managers of the works under Mr. Burgess, will continue with 
the new company and the organization will remain un 
changed. Carl F joker has parted with his interest in the 
I Roker Co. The New York office of the Cyclops Steel Co 
is at 115 Broadway, N. Y 
i 
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FORTHCOMING MEETINGS 


Soneeneanenuanensnereeenonanee 











National Metal Trades Association Annual meeting, Apr 
27-28, New York, N. Y., Hotel Astor H. LD. Sayre, secretary, 


Peoples Gas Building, Chicago, Ill 


American Society for Testine Materials Annual meeting 


June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 


Monthly 


American Society of Mechanical Engineers 
West 


meeting first Tuesday Calvin W. Rice, secretary, 29 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association 
meeting on first Wednesday of each month, Young's 
W. W. Poole, secretary, 40 Central St., Boston, Mass 


Association of Mechanical 


Monthly 
Hote! 


Providence Engineers Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence, R. I 

New England Foundrymen's Association Regular meet 
ing second Wednesday of each month Exchange Club, Bos 


Broadway, Cambridgeport, 


ton, Mass. Fred F. Stockwell, 205 
Mass 
Engineers’ Society of Western Pennsylvania Monthly 


meeting, first Tuesday Kelmer 


Pittsburgh, Penn 
Monthly meet- 


S57 Genese« 


section 
Building, 
Draftsmen 
secretary, 


meeting third Tuesday; 
K. Hiles, secretary, Oliver 

Rochester Society of Technical 
ing, last Thursday. O. L. Angevine, Jr., 


St., Rochester, N 
Superintendents’ and Foremen's Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 


England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, Il Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block 
Chicago, Ill 

Philadelphia Foundrymen’s Association Meetings first 


Manufacturers’ Club, Philadelphia, 


Wednesday of each month 
Pier 45 North, Philadelphia, 


Penn Howard Evans, secretary, 
Penn. 
Technical 
Friday of each month 
New York, N. Y 


League of America Regular meeting second 
Oscar 8S. Teale, secretary, 35 Broadway, 
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Advertising is the Great National Business Science 


By ARTHUR BRISBANE, Editor N. Y. Journal 
Written for the Associated Advertising Clubs of the World. 
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DVERTISING is the art of 

A tierting an idea from 
your mind to the minds of 

others. 
The advertiser’s task is to see a 
thing clearly, DESCRIBE IT SIM- 
PLY and convincingly: 
The business man is the DYNAMO, 
the advertising man is the electric 
BULB that tells of the dynamo’s 
work. 
The bulb that thinks itself more 
important than the dynamo is 
foolish. 
The big dynamo that thinks it can 
get along without any bulb and 
make a success of a lightning plant 
all by itself, is a foolish dynamo. 
Advertising is an art of science im- 
portant to all the nations and to 
every man in the nation. 
Advertising is to business, indus- 
try, manufacture, WHAT PRINT- 
ING AND LANGUAGE ARE TO 
THE HUMAN RACE. Adver- 
tising is the SPEECH OF BUSI- 
NESS. Without it, business is 
dumb. Long since we enumerated 
four things that the advertiser 
must do or fail. 


i—He must make the public SEE 
his advertisement. 

2—He must make the public 
READ it. 

3—Ee must make the public UN- 
DERSTAND it. 

4—He must make the public BE- 
LIEVE it. 

Is advertising difficult? It is, in- 
deed. It would be easier to start a 
new religion or a successful career 
in the United States THAN TO 
START A NEW BRAND OF 
SOAP. 

Get the name of your client’s prod- 
uct so thoroughly in the public 
brain that the product and the 
name you advertise become synon- 
ymous. 





If in the United States you say 
“Tiffany” it means jewelry. If 


you say ‘“‘Delmonico’’ it means 


food. 
Advertising genius properly en- 
couraged can actually take a mean- 
ing as old as the language, and 
transfer it to a new word, to a‘new 
name. 


How is this done? First of all, 
BY REPETITION. 
“Repetition is reputation.”’ 

The great French revolutionist 
said that success called forth ‘‘au- 
dacity, audacity, more audacity.” 
Advertising success calls for REP- 
ETITION, REPETITION, 
MORE REPETITION. 

There is advertising in every year 
of the human being’s life. The 
new born baby advertises its need 
of food and a bath with pitiful 
squalling. 

The little boy twisting his hat in 
his hand, asking for work, seeks 
to advertise his qualities as an 
office boy. 

The young man in his courting is 
a tremendous advertising agent, 
hoping that he will favorably im- 
press one who is the entire public 
to him, and persuade her to accept 
what he has to offer. 

To every advertiser of every kind 
these things are of vital importance 
in bringing suecess. 

Know exactly what it is that you 
have to say. 

Know that you are telling a truth 
which is useful to the public. 
Express yourself with SIMPLIC- 
ITY, for that is the greatest of 
literary art. 

You must avoid dryness, which dis- 
courages the reader. 

You must avoid unnecessary words; 
everyone of them cost money; 
every surplus word discourages the 
reader and drives away from your 
advertisement. 


You must know where to begin— 
just where your reader’s interest 
begins. You must know where to 
stop, just where HE would stop if 
you did not. 


You must avoid the appearance 
of preaching at the people, for the 
people get all the preaching they 
want on Sunday. 


You must write exactly as though 
you were TALKING to the reader, 
for an advertisement writer is a 
salesman. 


Many a man in business can wait 
patiently while a factory is going 
up brick by brick—knowing that 
the bricks must be bought and 
laid first. But he cannot wait pa- 
tiently while his reputation is being 
built up brick by brick through ad- 
vertising. He wants to get returns 
on the first load of bricks thrown on 
the vacant lot. 


To keep him while he teaches the 
public is difficult—but difficulty 
is what makes advertising interest- 
ing. 

Advertising is important, not only 
because it helps business, but be- 
cause it increases the efficiency of 
labor. 


Advertising renders public service, 
the great advertiser puts his for- 
tune INTO HIS REPUTATION, 
and if he dies the successor cannot 
AFFORD TO DAMAGE THAT 
REPUTATION. 


No man sets fire to a factory that 
has cost millions. 


No man sets fire to an advertising 
reputation that has cost millions 
and injures the quality of the ad- 
vertised goods. That would de- 
stroy the reputation. 


Every man excepting the fool, 
knows that the foundation of ad- 
vertising success is honesty. And 
the higher you hope to build THE 
MORE POWERFUL YOUR 
FOUNDATION MUST BE. 
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conomic Milling 


By ReGiInaLp TrRAUTSCHOLD 





SYNOPSIS—The theoretical factors affecting the 
economy of milling operations analyzed and dif- 
ferentiated. Milling-cutter charasteristics taken 
up and their co-relationsiip explained. “Revolu- 
tion factors” established and the question of speed 
resolved to a “basic speed.” Feed requirements 
considered and a system of milling-culter classifi- 
cation described, together with the relative econ- 
omy of the system proposed, 





But three factors affect the efficiency of milling opera- 
tions—the depth of cut, the feed and the cutting speed 
of the milling cutter—yet their co-relationship is not 
generally understood, so that the economic operation of a 
miller is today largely a matter of chance, and rarely are 





two pieces of work cut with the same degree of 
efficiency or with equal economy. Particularly is 
this true when the milling cutters are of differ- 
ent diameters. High cutting speeds are aimed at 


and the use of milling cutters of large diameters recom- 
mended, in order that the speed of revolution may be at 
a minimum for a maximum cutting speed. Further than 
this, milling operations, as practiced today, call for a more 
or less definite cutting speed for a cut of certain depth on 
a particular piece or kind of work; that is, a piece of 
soft cast iron, for instance, is now cut at quite a different 
speed from that at which a piece of hard tool steel is cut, 
the depth of cut being the same in the two cases. The 
feed for the hard- 


tions. Disregarding for the time being the question of 
feed, it is quite evident that both the depth of cut and 
the length of are contact between the cutter and the work 
are dependent upon the diameter of the milling cutter 
and the angle of contact, so that a definite relationship 
must exist between the depth of cut taken and the length 
of the arc of contact. As the action of a milling cutter, 
ifter the work has passed the center line of the cutter, is 
! ! 
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to shear off material normal to the are of contact, the 
length of this arc accurately measures the resistance of 
the work for a given feed; and also the product of the 
depth of cut and the feed measures the amount of work 
accomplished. Evidently, then, the efficiency of the oper- 
ation is the ratio of the depth of cut to the length of con- 
tact arc—the work accomplished to the resistance over- 
come. 

The same amount of work could be accomplished by 
the feed the depth of cut. 
the 


decreasing and increasing 


Increasing 
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would also be re- abe li 5 increase the are of 
duced, so from the a ae Sty a contact—in a 
point of view of 60 S061 = somewhat lesser 
work done but one 55-43— 4-5. — ratio, it is true, 
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and a satisfactory . ANGLE OF CONTACT ficient operation, 
standard for one CHART 1. MILLING-CUTTER CHARACTERISTICS permitting a cor- 
shop would not responding reduc- 
necessarily represent the best practice in another. tion in the cutting speed. Theoretically, the in- 

crease in efficiency would continue at a somewhat 


If two of the three variables could be taken as con- 
stant, on the other hand, standardization would be 
greatly simplified and equally efficient milling of various 
materials and in different shops would be much more 
nearly realized. 

Fig. 1 diagrammatically shows a milling cutter engag- 


ing a piece of work. A study of this illustration sheds 


considerable light on the characteristics of milling opera- 


diminishing rate until the arc of contact was 90 deg., at 
which value the depth of cut would also be at a maximum. 

With maximum efficiency the cutting speed would be 
at a minimum for accomplishing a specified amount of 
any reduc- 
material be 
of unity is 


work and would be proportionally greater for 
tion in efficiency, if an equivalent amount of 
removed by the milling cutter. If a speed 
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then arbitrarily adopted for the maximum depth of cut— 
that is, the depth the eut could be taken under the most 
efficient conditions, the contact angle equal to 90 deg. and 
the depth of cut equal to half the diameter of the milling 
cutter—the “relative speeds” for any lesser depth of cut 
and corresponding smaller angle of contact can easily be 
arrived at, being inversely proportional to the efficiency 
of operation. 

Since the resistance overcome and the speed of cutting 
measure the power consumed in the operation, the product 
of the “relative speed” and the length of contact are is 
proportional to the amount of power required to make 
the cut, and this “relative power” measures the economy 
of the operation. 

The angle of contact, length of contact arc, depth of 
cut, efficiency of the operation of milling, “relative speed” 
and “relative power” are then the characteristics of 
milling-cutter operation, and such data are listed in Table 
|, per degree of contact are, in terms of the diameter of 
the milling cutter. The same data are 
also graphically depicted on Chart 1, 
from which it. is evident that the most 
economic are of contact is one of about 
4 deg. The efficiency of operation with 
such a small are of contact would be 
quite low, about 314% per cent., and the 
depth of cut extremely shallow unless a 
milling cutter of very large diameter 
were employed. A cutter nearly 9 in. 
in diameter would have to be used before 
a cut 0.01 in. deep could be taken at this 
most economic arc of contact. As the effi- 
ciency of the milling operation increases 
materially with but a comparatively 
slight increase in the power require- 
ments, with the increase of the are of 
contact, there is really little sacrifice 
contracted by the inability of making 
practical use of “the most economic are 
of contact.” A considerably larger are of contact may 
therefore be employed to advantage, as an actual gain is 
so realized on account of the better efficiency. 

Table 2 presents the milling-cutter characteristics of a 
cutter 1 in. in diameter for cuts from 0.01 to 0.25 in. in 
depth, a range that covers all practical workable require- 


PROPORTIONAL SPEED 


0.01 0.02 


CHART 2. 


TABLE 1. CHARACTERISTICS OF MILLING CUTTERS 
Angle Length of Efficiency, Relative 
of Contact Depth of ad 100 Relative Power, 
Contact, Are, Cut, R 4 Speed, SR 
Deg. R* d* E, Per Cent. Ss p* 
1 0.00873 0.000075 0.859 74.16 0.647+ 
2 0.01745 0.000305 1.748 36.44 0.637 
3 0.02617 0.000685 2.618 24.34 0.636+ 
4 0.03490 0.001220 3.495 18.22 0.636 
5 0.04363 0.001905 4.370 14.57 0.636+ 
6 0.05236 0.002740 5.230 12.18 0.637 
8 0.07981 0. 004865 6.980 9.13 0.637 + 
10 0.08727 0.007595 8.700 7.32 0.638 
15 0.13090 0.017035 13.010 4.89 0.640 
20 0.17454 0.030155 17.270 3.68 0.642 
30 0.26180 0.066895 25.580 2.49 0.652 
45 0.39270 0. 146445 37.290 1.71 0.672 
60 0.52360 0. 250000 47.750 1.33 0.698 
75 0.65450 0.370590 56.700 1.12 0.733 
90 0.78540 0. 500000 63.700 1.00 0.785 


* In terms of the diameter of the milling cutter. 
ments; and though such a cutter would rarely be used 
on account of its small diameter, it serves as an excellent 
basis of comparison for cutters of greater diameter. Arbi- 
trarily designating the “relative speed” for such a cutter 
when taking a cut 0.01 in. deep as a “proportional speed” 
of 100, the “proportional speeds” for other depths of cut 
are listed in Table 2. The relationships existing between 
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the depth of cut and the “proportional speed” of cutters 
from 1 in. to 8 in. in diameter are graphically depicted 
upon Chart 2, which representation really illustrates the 
complete requirements for efficient and economic milling 
operations. The “proportional speeds” are directly pro- 


TABLE 2. CHARACTERISTICS OF 1-IN. MILLING CUTTER 


Depth Angle Length Efficiency Propor- 

of Cut, of of Contact ad 100. Relative tional 
d, Contact, Are, R, R . Speed, Speed, 
In. Deg. Min. In. E, Per Cent. Ss PS 
0.01 11 28 0.1000 10.00 6.37 100 
0.02 16 16 0.1420 14.10 4.51 71 
0.03 19 57 ).1742 17.20 3.70 58 
0.04 23 4 0.2015 19.85 3.20 50 
0.05 25 10 0.2195 21.60 2.95 46 
0.10 36 52 0.3220 31.00 2.05 32 
0.15 45 34 0.3980 37.70 1.69 27 
0.20 53 Ss 0.4640 43.00 1.48 23 
0.25 60 0 0.5240 47.70 1.34 21 


portional to the best cutting speeds for the respective 
depths of cuts at the feeds best suited for the character 
of the work machined. 

From a practical point of view, however, the data de- 
picted upon Chart 2 are not satisfactory, for the machinist 


INCHES 


DIAMETER OF MILUNG CUTTER, 


=—VWRUIDI0 


DEPTH OF CUT, INCHES 


PROPORTIONAL SPEED OF MILLING 
RELATIONSHIP OF DEPTH OF CUT 


CUTTERS AND 


° 


would have to convert the “proportional speeds” into the 
true cutting speeds and then calculate the required rev- 
olutions per minute for each diameter of cutter. These 
tedious computations are avoided by transforming the 
“proportional speeds” into what may be termed “revolu- 
tion factors,” which when multiplied by the most economic 
cutting speed for a milling cutter 1 in. in diameter will 
give directly the revolutions per minute for the particular 
cutter. Such “revolution factors” are depicted upon 
Chart 3 in a manner that permits easy and accurate read- 
ing, the curves being resolved into straight lines by mak- 
ing the horizontal scale of the chart proportional to the 
variations in speed due to the diameter of the cutter. For 
instance, Table 3 lists the correct revolutions per minute 
for milling cutters from 1 40 8 in. in diameter, taking a 
cut 0.075 in. deep on the basis of a cutting speed of 75 ft. 
per min. for a cutter 1 in. in diameter removing 0.01 in. 
of material. 

A “basic speed” of 75 ft. per min. cannot be taken as 
a definite standard, however, for this very important con- 
sideration is governed not by the requirement of advisable 
speed for a cutter 1 in. in diameter, though arbitrarily 
adopted for such tool in order to facilitate computations, 
but by the speed limitations of the largest milling cutter 
employed. A cutting speed of 75 ft. per min. for a cutter 
1 in. in diameter would call for a cutting speed of over 
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200 ft. per min. for a cutter 8 in. in diameter, in order 
to maintain the same relative economy in milling, the 
“proportional speed” for a milling cutter 8 in. in diameter 
being 2.83 times as great as for a cutter 1 in. in diameter. 
Should the 8-in. cutter be larger than any employed in 
the particular shop, a higher “basic speed” could safely 
be employed so as to secure the better efficiency of higher 
speed milling and vice versa. 


Freep Factor iN MILLING OPERATIONS 
Theoretically there is no limit but the question of feed 
to the cutting speed that may be employed for a milling 
cutter, other than the limit fixed by centrifugal force. 
No matter how difficult the machining of a piece of work, 
the cutting speed need not vary, provided the feed is 
adjusted to conform to the difficulty of cutting. The 
cutting capacity, upon which the feed depends, is affected 


DIAMETER OF MILLING CUTTER, INCHES 
1.00 125 


150 175 __ 200 


250 












t+ 


} jf 
+ 4 


20 


REVOLUTION FACTOR 


u 


REVOLUTION FACTORS FOR MILLING 
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CHART 3. 


by a number of conditions that are individual with each 
miller, each milling cutter and the difficulty with which 
the material machined can be cut. First, there is the 


2 . ‘ . ape 

power capacity of the machine to be considered, This 

TABLE 3. REVOLUTIONS PER MINUTE OF MILLING CUTTERS 

(Depth of Cut, 0.075 In.) 
Diameter Factor, Diameter Factor, 

of Cutter, Revo- of Cutter, Revo- 
In. lutions R.P.M In. lutions R.P.M 
1.00 1.445 112.0 5.00 0.65 19.0 
1.25 1.305 98.0 5.25 0.63 47.0 
1.50 1.200 90.0 5.50 0.61 16.0 
1.75 1.100 83.0 5.75 0.60 15.0 
2.00 1.025 77.0 6.00 0.59 44.0 
2.25 0.970 73.0 6.25 0.58 43.0 
2.50 0.910 68.0 6.50 0.57 13.0 
2.75 0.875 66.0 6.75 0.565 42.0 
3.00 0.840 63.0 7.00 0.55 41.0 
3.25 0.800 60.0 7.25 0.54 40.5 
3.50 0.780 58.0 7.50 0.53 10.0 
3.75 0.750 56.0 7.75 0.525 39.0 
4.00 0.730 55.0 e 8.00 0.52 39.0 
4.25 0.700 52.5 
+.50 0.685 51.0 
4.75 0.670 50.0 


must be ample, if the best efficiency of the machine is to 
be realized; that is, there should be a plentiful supply of 
power to meet possible increase in requirements. The 


number of teeth of the milling cutter materially affects 
the allowable feed in low-speed operations; but the vari- 
ations are largely overcome in high-speed work, so that 
the number of cutting edges to a cutter usually need not 
be taken into consideration. 
a particular piece of work can be machined cannot be 


The relative ease with which 
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CUTTERS. 
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controlled, however, and should therefore be the governing 
condition upon which the feed should be based. 

With the speed fixed, the economy of operation for a 
definite depth of cut by a milling cutter of certain diam- 
REVOLUTIONS PER MINUTE OF 4-IN. MILLING CUTTER 
per Min.) 


TABLE 4 
(“Basic Speed,"’ 75 Ft 


Depth of Depth of 


Cut, In “Factor” R.P.M Cut, In “Factor” R.P.M 
0.010 1.92 144.0 0.075 0.73 55.0 
0.020 1.35 101.0 0.100 0.61 46.0 
0. 030 1.10 82.5 0.150 0.51 39.0 
0.040 0.95 71.0 0. 200 0.45 34.0 
0.050 0.87 55.0 0.250 0.39 29.0 


eter is dependent upon a definite feed, and a control 
based on this fact is preferable to one calling for a vari- 
ation in speed as well as in feed. The definite feed 
should of course be the maximum for the speed employed, 
so an increased feed—one greater than can be maintained 
with the constant speed—would necessitate a reduction 
in cutting speed, which in itself would 

700 tend to reduce the efficiency of the oper- 
inn ation. Furthermore, an increased feed 
oars increases the resistance against which 


35 the cutter works and so also reduces the 
: etliciency of the operation, 
ms Fig. 2 illustrates the increased resist- 
é ance caused by an increase in feed. 
253 With the milling cutter in the posi- 

4 a ; : . , , 
& tion indicated, first consider the work 
20 having advanced in a certain time a 
on distance equal to ab. During such 
415 progress the resistance encountered 
0010 , would be proportional to the curve de, 

020 » material renpresente , , 9Tes ) 
00803 the mate rial represented by the area yed 
0040 & ‘ or ve) ye) » reas , 
01000 having been removed, Increasing th 
0.075 feed so that the work advanced dur- 
0.100 F : : ve ' 

150 fi ing the same period of time a distance 
0200 a : 
0.250 equal to ac would increase the resist- 

DEPTH OF ance encountered to an amount propor- 


tional to the curve fe, the material 
represented by the area yef measuring 
that removed. The difference in resistance encountered 
the difference in the. length of the curves de and fe 
would be directly measured by the increase in feed and 
would be quite an appreciable proportion of the total 
resistance encountered with the shorter feed. The increase 
in percentage would depend upon the diameter of the 
milling cutter and therefore upon the are of contact. 


SELECTION OF “Basic SPEED” 


Accurate adjustment of feed and also of cutting speed 
is not always possible, so certain variations from the best 
practice must be resorted to in even well-equipped shops. 
The “basic speed” the best speed for a milling cutter 
| in. in diameter taking a cut 0.01 in. deep—should be ac- 
curately established, however; and departure from this 
hase should be as slight and as infrequent as possible, 
in order to maintain an equally high degree of efficiency 
and economy in various milling operations. Accuracy in 
establishing the “basic speed” is best secured by experi- 
ment with several different sizes of milling cutters taking 
cuts of various depths as efficiently as possible, averaging 
the “basic speeds” computed from such data and adopt- 
ing the mean value as the base from which to vary as 
little as possible. For instance, the best speed for a cut- 
ter 3 in. in diameter taking a cut 0.04 in. deep is 1.1 
times the “hasic speed”: the best for a cutter 4144 in. in 
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diameter when removing material 0.10 in. in thickness 
is equal to 0.59 times the “basic speed”; etc. (see Chart 
3). The multiple of the “basic speed” is the “revolution 
factor” for the depth of cut taken by the milling cutter 
of specified diameter. The greater the number of such 
experiments performed with cutters of appreciable dif- 
ference in diameter and their results averaged the more 
accurate the established “basic speed.” Once this has 
been established to the best ability, it should be used 
exclusively for ascertaining the best speed for milling 
cutters of other diameters and for the various depths of 
cuts which may be taken—the necessary computations 
being simply the multiplication of the “basic speed” 
adopted by the proper “revolution factor” from Chart 3. 


VARIATIONS FROM THE Best CUTTING SPEED 


When the limitations of the miller make it impossible 
to secure the most economic cutting speed for some partic- 
ular depth of cut, it is preferable to use a higher speed 
and reduce the feed than to employ a lower cutting speed 
and increase the feed—the economic balance always being 
in favor of the speedier operation, as the increased resist- 
ance encountered by the more rapid feed discounts the 
heavier work accomplished per revolution. Better prac- 
tice still is to use a milling cutter of a diameter such that 
the capabilities of the miller permit the attainment of the 
best cutting speed for the desired depth of cut at its 
suitable feed, as by such balance the best overall economy 
can be realized and the full capacity of the machine 
developed. This may necessitate the use of a milling 
cutter of slightly greater diameter than the smallest cut- 
rer which might be employed, thereby departing from the 
old dictum, “Always use the cutter of smallest possible 
diameter,” but such departure from this excellent rule 
will result beneficially. 


CLASSIFICATION OF MiLuIna CUTTERS 


A system for a shop to employ might be to list the mill- 
ing cutters according to the best speed for a specified 
depth of cut and also to list the best speeds for various 
depths of cuts by cutters of a certain diameter. The shop 
should then adopt the exclusive use of only such cutters 
as its equipment will permit to be operated under the best 
conditions. Investigations should be made for each depth 
of cut usually taken, to ascertain the desirable feed, and 
the proper speeds for each diameter of cutter should be 
filed in the stockroom for ready reference by the machinist. 

A typical record for milling cutters of various diam- 
eters when employed to take a cut 0.075 in. deep is given 
as Table 3. For such a record and for all milling-cutter 
records the “basic speed” adopted for the particular shop 
should be used in the computations. This may be greater 
or less than the speed of 75 ft. per min., upon which 
speed the tables presented are computed. Table 4 illus- 
trates a record for a milling cutter of particular diameter. 
Similar records should be made for all usual depths of 
cut and for all sizes of cutters, the data applying to cutters 
of diameter suited to the equipment of the shop tabulated 
or presented in convenient chart form, a copy of the 
record being attached to the miller or placed in a posi- 
tion suitable for ready reference by the machinist. 

To summarize, efficient and economic milling is possi- 
ble only when the proper relationships of the factors af- 
fecting the operation are recognized and differentiated. 
The speed factor is dependent upon the depth of cut and 
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vice versa, both of which factors are quite independent 
of the feed for the best overall results. The feed factor, 
on the other hand, is dependent upon the ease with which 
a piece of work can be cut and is quite independent of 
the question of speed, although affected by the depth of 
cut. The speed factor can be accurately calculated for 
any diameter of cutter and depth of cut, once the “basic 
speed” has been carefully ascertained by experiment, and 
should not be varied from to any great extent if economy 
in milling is to be realized. The feed factor, on the con- 
trary, can only be ascertained by experiment and will be 
affected by any variation in the hardness of the work or 
other condition affecting the ease with which the material 
is cut. The feed should always be the maximum that can 
be maintained with satisfactory results. 

Once such a system has been installed in a shop, the 
only variable factor requiring the attention of the machin- 
ist is that of feed, and even this becomes pretty well 
standardized if the quality of the material worked is 
reasonably uniform. 

Varying both the speed and the feed to conform to the 
requirements of the work undertaken, as is the usual prac- 
tice, not only makes the attainment of economic milling 
largely a matter of chance, but is productive of much 
wasted time, as the machinist has two factors instead of 
only one to adjust and balance in order to produce satis- 
factory work. 


=e 
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Some Methods of Measuring 
Screw Threads 


By Witi1Am Frercuson 


This article deals primarily with the measuring of 
Whitworth screw threads, but the methods are applica- 
ble to any form of V-thread. They apply more particu- 
larly in testing screw gages or master taps, the dimen- 
sions of which must be very accurate. 

Three dimensions are involved in measuring a screw— 
the outside diameter, the effective diameter and the root 
diameter. The outside diameter is of course quite easily 
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FIG.2 


MEASURING AND GRINDING MASTER 


FOR WHITWORTH GAGES 


METHODS OF 


TOOLS 


measured by means of a micrometer and must be accur- 
ate when this method of gaging is employed. The depth 
to which the tool should be fed in chasing the screw is 
gaged by a piece of round wire, the diameter of which 
is equal to the diameter of the inscribed circle in a tri- 
angle of thread section, as shown in Fig. 1. The diam- 
eter of wire used may be made 0.0001 in. above or below 
the calculated size of wire, thus giving a very fine limit 
gage, yet a difference which is quite easily felt. The 
wire is best applied under the face of a micrometer that 
has been closed on the outside diameter of the thread, 
but a straight-edge may be used, held upon the top of 
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the threads. To obtain the diameter of wire, the fol- 

lowing calculations must be made, in which 
P = Pitch (threads per inch) ; 
D, = Depth of thread with sharp top and bottom ; 
D, = Actual depth = 4 D,; 
A = Amount cut off = } D,; 
B = Base of triangle of which A is perpendicular; 
FE = Perpendicular of triangle of which // is base; 
T= P—B; 
L = Length of side of triangle of which // is base; 
D = Diameter of inscribed circle. 

D, may be found from 





P 
dD, = 5 col 27 deg. 30 min. 
or from 
dD, ; 
dD, = 1 X 6 
(D, being taken from tables) 
D D ; 
A=-—!'or~; B= 2A lan 27 deg. 30 min. 
6 4 ; 
P—B=H 
or 
5 
H = 
6P 


by similar triangles. 


5 : 3 Sone 
6D,’ aie V(3) +? 


The radius of the inscribed circle in the triangle of 
which // is the base given by 


EB = 


area J 
- = = 


semiperim S 
H+2L 


» 


~ 


S 


or 


H 
xX # 


Area = 


HE 
2 4HE 
 A+2L A+2b 


HE 
D=2 
H+2L 
If the values are found for F, // and L in terms of P, 


is obtained, where 


N 
is a constant for a particular form of thread and N is 


a formula of the nature of D = 


the number of threads per inch (single thread). Thus: 
0.5054 
D = ——>— 
N 


for the Whitworth form of thread. 

The accompanying table of values gives the diameter 
of wire required for different numbers of Whitworth 
threads per inch. 

Lathe tools for accurate thread chasing must have a 
cutting face that is flat and that lies in a plane contain- 
ing the axis of the screw to be cut. The front rake 
of a tool of this description is usually made 15 deg. To 
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obtain the angle that the tool should be ground, so that 
section AB is the correct thread angle, assuming 15 deg. 
front rake (see Fig. 2), let AB g 


Then 
AD AB tan 27 deg. 30 min, 
AU AB COS 1D deq. 
AD JX : 
Ts ihn tan; Y = angle required 


If the tool is ground to a sharp edge, an amount A, 
indicated in Fig. 3, must be ground off and the squar 
edges rounded to the required radius for the number of 
This amount A is usually 
The amount 


threads per inch to be cut. 
ground off in a direction as shown at B. 

to be ground off is therefore equal to A X 
If this is ground off the nose of the tool and a groove 
is cut on a piece of round steel of diameter D, of a depth 
such that the wire gage just fits between the micrometer 
face and the sides of the groove, the diameter ),—that 
should just be the 
This root 
diameter may be found to be large, owing to the fact 
that in grinding the tool a sharp edge is not really ob- 
tained. A little less than A, is next ground off and a 


cos 15 dee. 


is, the root diameter of the groove 
correct root diameter corresponding to D. 


TABLE OF WIR DIAMETERS FOR TESTING WHITWORTH 
, READS 
D 0.5054 
N 
N, D, N, D, 
Threads, Depth Diameter Threads Depth Diameter 
per of of per of of 
Inch Thread Radius Wire Inch Thread Radius Wire 
23 0.2846 0.0610 0.2246 18 0.0356 0.0076 0.0281 
23 0.2696 0.0578 0.2128 20 0.0320 0.0069 0.0253 
23 0.2561 0.0549 0.2021 22 0.0291 0.0062 0.0230 
23 0. 2439 0.0523 0.1925 24 0.0267 0.0057 0.0211 
23 0.2328 0.0499 0.1838 26 0.0246 0.0053 0.0104 
2j 0.2227 0.0478 0.1758 28 0.0229 0.0049 0.0181 
3 0.2134 0.0458 0.1685 30 0.0213 0.0046 0.01638 
33 0.1970 0.0422 0.1555 32 0.0200 0.0043 0.0158 
33 0.1830 0.0392 0.1444 34 0.0188 0.0040 0.0149 
4 0.1601 0.0343 0.1263 36 0.0178 0.0038 0.0140 
4} 0.1423 0.0305 0.1123 38 0.0169 0.0036 0.0133 
5 0.1281 0.0275 0.1011 40 0.0160 0.0034 0.0126 
54 0.1164 0.0250 0.0919 42 0.0152 0.0033 0.0120 
6 0. 1067 0.0229 0.0842 4 0.0146 0.0031 0.0115 
7 0.0915 0.0196 0.0722 46 0.0139 0.0030 0.0110 
s 0.0800 0.0172 0.0632 i8 0.0133 0.0029 0.0105 
9 0.0711 0.0153 0.0561 50 0.0128 0.0027 0.0101 
0 0.0640 0.0137 0.0505 52 0.0123 0.0026 0.0097 
0.0582 0.0125 0.0459 56 0.0114 0.0025 0.009 
0.0534 0.0114 0.0421 60 0.0107 0.0023 0.0084 
0.0493 0.0106 0.0389 . (« 


0.0457 0.0098 0.0361 
0.0427 0.0092 0.0337 
0.0400 0.0086 0.0316 


-aho= 


before, the root diameter accurately meas- 


groove cut as 
If the groove root diameter 


ured and the error noted. 
is too small, an amount equal to half the error should 
be ground off the nose of the tool. This should give 
the correct root diameter when the thread is cut to suit 
the wire gage. 

The tool should now be honed to the correct radius, and 
a female tool for rounding the tops of the threads should 
be made from this prepared tool. To measure the diam- 
eter at the bottom of these grooves, two conical thimbles 
may be fitted to an ordinary micrometer, the angle of 
cone being of course less than the thread angle. If a 
thread is cut with a tool thus prepared and gaged with 
a wire gage for effective diameter, it will also be correct 
for the root diameter. 

* 

Considerations in Good Furnace Practice—lIt is pointed out 
in the “Brass World” that in avoiding the ever-present danger 
of oxidation, good manipulative furnace practice consists in 
minimizing exposure of molten metal to atmospheric contact 
and the intelligent understanding and judicious use of fluxes 
and deoxidizing whether neutral or active. Of the 
two considerations the former is the more valuable. It is 
better not to do a bad thing than to try to undo it. 


agents, 
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From a Small-Shop Notebook 
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Foolish Regulations 


An intelligent and observant mechanic who has had 
access to a number of the manufactories in the United 
States where ammunition for the Allies is made has 
noticed a number of foolish regulations and restrictions 
imposed by the governments whose contracts are being 
filled. One of the most outstanding idiocies is the require- 
ment covering heat numbers. 

All steel is required to pass a rigid chemical and physi- 
cal test before it is accepted as suitable for the manufac- 
ture of shells. Having passed the tests, it is given a heat 
number. The government requires that this heat number 
he stamped on each bar of rolled steel and on each forg- 
ing blank cut from a cast ingot. When the rolled bars are 
cut into machining blanks for shells made from bar stock 
(such as the 18-pounder British high-explosive shell), 
each blank must be stamped with the heat number. 

The shell blanks are shipped to the manufacturers from 
the steel mills in large lots, usually carload lots. The steel 
mills, as a usual thing, do not seem to pay any attention to 
the heat numbers which go to make up a shipment, beyond 
taking care of course that the blanks shipped are properly 
tallied and from heats that have passed inspection. In 
other words, they do not seem to exert themselves to send 
large numbers of shell blanks of any one heat number, 
but take them as they come, sending to a manufacturer 
often as few as one single shell blank of a heat number. 
vor this reason a shipment of shell blanks as received from 
che steel mill would run something like the following: 


No of 
icat No. Blanks 
hd ah tea ees d een ene eca ed aeet be eebanweenaneveeses's 3 
Ras da aia ahha a aaa ah abs a kw OR ae ee ee 1 

I yk ohh ak Tr A at Dk ear ah Fa et i va ws Sin Uae, ei ed abe dk Oak acted conn fal 15 
eRe IE eee yee Oe eon Saree meee apes mee ea 4 
as cs Darla lah aha nde cai a Sil eas ah dh iia aig aga a ad ach 24 
is a kh uaa sce Uh te atic ln eds PSs es Taek dT Gat ta to a Sgptersastr rtac eead 7 
Se cite nvba ae Aa ia kl a Ra ae ek ee aa oh a ae wre. alee ecard 1 
NN ice A iesid de ae aid Abed aes da Daah Ow aire 0c at x eS Shah ad a's vl te tee ee 21 


averaging 8% per heat number. 


At present a series (of shells) consists of 250 shells, 
each of which carries a series mark. For instance, the 
first series will be marked with the series svmbol A, the 
next B and so on till the alphabet is exhausted. 
next series is AA, then AB, AC, ete. 


The 


HEATS IN SERIES RESTRICTED 70 FIFTEEN 


The government requires that the series shall be made 
up from steel that has passed inspection, but it restricts 
the number of heats represented in a series to 15. This 
requirement would not be difficult to follow if the shell 
blanks were shipped from the steel mill in sufficient quan- 
tities of each heat But as previously stated, 
there is often only a single shell blank from a certain heat. 
To be made up from 15 heat numbers, a series of 250 
shells requires that the average number of shell blanks 
for each heat number in the series be nearly 17. But 
many heat numbers are represented by a single shell blank. 
And for each such number in a series some other number 
must be represented by 33 shell blanks. 


number. 


This rule results in an accumulation of finished shells 
that cannot be marked with the series symbol, because 
there are so few of each heat number that the series would 
represent more than 15 heat numbers. And yet the steel 


used in the shells has passed the government inspection 
and has been declared suitable for the use to which it has 
been put. 
held up by this senseless restriction. 


There are at present many thousands of shells 
That there is no 
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sense to it is proved by the fact that in some shops the 
accumulation of very large lots of shells representing a 
great variety of heat numbers (but only a few shells of 
any one heat number) has led the manufacturers to peti- 
tion the government to permit making up some series 
from shells representing a large number of heats. These 
requests have in a number of instances been granted. 
In one case a series (250) was made up from shells rep- 
resenting nearly 200 heat numbers. If it is permissible 
that one such series should be made up, then it is permis- 
sible that any series should go through in the same way. 

Besides the cost of storage of these large numbers of 
shells till a place can be found for them in series that 
are to go out of the shop, there is another element of cost 
directly chargeable to the heat-number foolishness. In 
the course of manufacture it is necessary to efface the-heat 
number; that is to say, the part of the metal which bears 
the heat number is cut away. Whenever this happens, the 
heat number must on the completion of the operation be 
again stamped on the work. 

In a certain shop with a capacity of 5,000 shells per day, 
where the system of keeping track of heat numbers is 
nearly perfect, the cost of sorting (to make series that 
contain 15 heat numbers) and transferring heat numbers 
from base to side, from side to base and back to the nose 
again is estimated at In this same plant 
before the present system was installed the cost of this 
work was $250 per day. 

Another proof, if further proof is necessary, that the 
heat-number requirements are foolish lies in the fact that 
after the series has been made up, packed in 41 boxes con- 


$50 per day. 


taining six shells each (in the case of the 18-pounder 
high-explosive) or in 125 boxes containing two shells (in 
ihe case of the 4.5 high-explosive shell) and shipped to 
the loading station, no further notice is taken either of 
heat numbers or of the series symbol. 
of loading, the series from the various manufacturers 
are apt to be mixed. 
loading station, it will contain 41 boxes (in the case of the 
18-pounder high-explosive shell), but the 41 boxes may 
11 different manufacturers: and fur- 
ther, it is within the range of possibility that each box 
may contain shells representing six different heat numbers. 


In the process 


When a series is shipped from the 
contain shells from 


There is no doubt that a series svmbol is of use, as by 
means of it shells which prove to be in one way or another 
objectionable may be traced to their original source. 
There is, however, no good reason why a series should con- 
tain any arbitrary number of shells. 

It has been suggested by men well posted in the manu- 
facture of shells that it would be much more sensible to 
inake the daily output of a factory determine the size of 
# series and have it contain all the shells made at the 
factory on a given date. The date stamps are changed 
daily in the marking machine. The series stamp could 
also be changed at the same time and not, as now, with 
every 250 shells. 


UsELEss Work AND UNNECESSARY ACCURACY 


Another government requirement is that test pieces 
from base plates shall be pulled to destruction. When 
the gun is fired, the base plate is under compression, not 
tension; and while the strength of the metal under com- 
pression may bear some relation to its strength under 
tension, in the case of the base plate there is a difference, 
because the base plate is surrounded and supported by the 
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metal in the shell body itself. Wasted work and material ! 
The undercut in the 18-pounder British shell at the 
inner end of the thread in the fuse hole is optional, and 
vet the government inspectors are required to see that 
the recess is absolutely clean. There must be no varnish 
in it. This requirement means that the recess must be 
scraped out with a bent scraper. When the screw gage is 
run in the fuse hole, any particles of varnish in the thread 
are the end the gage and deposited 
in the undercut. The government 
that this varnish shall be removed. Useless work! 
Another foolish requirement with regard to varnishing 
is that, should a drop of varnish adhere to the varnished 
surface at the bottom of the shell, it must be removed. 
The same rule also applies to the accidental adherence of 
a bristle from a varnish brush to the bottom or walls of a 


carried down by 
requirements are 


shell. Useless work! 
When the wave ribs are formed on the bottom of the 
driving-band groove, there are three or more points—little 









































DETAILS OF POWER-DRIVEN TOOLS 


moon-shaped ribs or burrs—left by the tool. These burrs 
with the 
assist in holding it more 


interfere pressing on of 


would not in any 
the band. They would, however, 
securely when pressed on. The government requires that 
which is done with hammer and 


Way 


these burrs be removed, 
chisel and file. Useless work! 

The angle of the fuse hole in the nose of the 15-pounder 
shell is required to be smooth. This surface forms 
a seat for the leather washer, which in turn seats the 
and there is no reason for making this seat smooth. 

The diameter of the check on the nose of the s 
on the outside is required to be held within 0.005 in. 
There is no reason why the tolerance should be anywhere 
near so small as this. Needless accuracy! 

Shells are painted before they leave the factory where 
they are made. There are many instances where govern- 
ment inspectors have ordered shells repainted because the 
color has been slightly darker at one part of the shell 
surface than at another. The shells were not merely 
given another coat of paint on top of the paint already 
there; but they had to be sandpapered before the new 
coat could be applied, as the painted shells must pass 
through a ring gage, which the extra coat would prevent. 


se 


dead” 
fuse, 


ame shell 
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Power-Driven Tools on Ships* 


By J. Hl. Thomson 


It might be thought that in the present age of machin 
ery there would be little need to plead for uptodate 
power-driven tools for executing the everyday mechani- 
cal work on board a modern steamship; yet the majority 
of ships will be found deficient in this respect, many 
possessing no power tools whatever, others only a 
descript lathe put on board with considerable disregard 
of the probable requirements, size of ship, ete., and of the 
large range of work which can be economically carried out, 


hon- 


given suitable and suitably equipped tools. 

Any repair that can be efficiently performed on board 
ship by the ordinary staff, without entailing the neglect 
of other duties and without entailing any overtime work 
per cent. and upward less 
ashore. For there 
there is no charge 


will cost anything from 75 
repair would cost 
to pay for such repair; 


than such are no 


extra wages 


























ADAPTED FOR DUTY ON BOARD SHIP 


machinery ; the profit required hy 
much scrap material that us- 
return can be profit- 


lor the use of shore 
the 

ually 
ably worked up on board; there is 
in the time taken to execute the repair, a 
in some cases would keep the ship from being detained in 
port ; to the quickness and ease with which the 
work can be done, the machinery will be kept in better 
repair, as the ship’s staff will have more time to devote to 
bill for files and other 
and last, but not least, it will 
from overtime. 

routine work: 
Suppose a 3-in. bearing wants 
stripping, the amount of metal to be removed—ascertained 
by leads—is 0.025 in. The bearing could 
the amount required taken off to 


shore firm is saved: 


goes ashore for a very small 


enormous saving 


saving which 


an 


owing 


it: there will be a saving in the 
hand tools used on board: 
tend to minimize discontent 

To take a simple illustration of everyday 
diameter by 2-in. wide 
in the usual way 
be put in the lathe, 
within 0.001 in., a true plane surface left, parallel with 
the opposite plane surface of the bearing or parallel with 
as may be required, sharp edges and 
well half hour, with a 


the bearing ——, 


removed —all in under an 


*Condensed from paper presented to Institute of Marine 


Engineers 
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minimum of physical labor, by anyone with a_ slight 
knowledge of turning. In the vise, with a good file, the 
same job would take from 1 to 114 hr., and a good trades- 
man might have the required amount off to within 0.002 
in. and in that time have an approximately plane sur- 
face, nearly parallel with the other surface of the bearing. 
With a poor tradesman there might be 0.005 in. or more 
of error in the parallelism of the two surfaces, and the 
new surface might resemble the Bay of Biscay on a rough 
day more than a true plane. In contrasting ‘these two 
methods of doing the same job remember that such work 
often has to be carried out in an engine room at a high 
temperature, particularly so in the tropics. Doing the job 
in the lathe has been a pleasure to the engineer, and 
he is practically as fresh after its completion as he was 
before he started. Doing it in the vise is mere me- 
chanical drudgery, and the engineer is wet with perspira- 
tion and has lost a considerable amount of energy. In 
passing, a simple method of taking off exactly the right 
amount of metal in the lathe may be given: Face up 
only about a quarter or less of the surface to be stripped, 
until when laying a good straight-edge across the old 
surface, the required feeler will just slip in between the 
straight-edge and the new surface, after which the re- 
mainder of the old surface can be faced down to the same 
plane (see Fig. 1). 

An illustration of common repair: 
of a steam stop-valve is broken on the day of sailing. 
With a power-driven lathe on board and a small stock of 
various sizes of brass rod, such a spindle could be replaced 
in about 4 hr., possibly less if it so happened that there 
were on board any old valve spindles that could be worked 
up for the job. Without a lathe and with the necessity 
of sending the spindle ashore to be made good, the time 
lost may be anything from a half day upward. 


The valve spindle 


ARRANGEMENT OF MacuIne-TooL EQUIPMENT 


The minimum power-driven tools advocated on board 
a ship are a lathe, a drilling machine and a high-speed 
grinder. These tools should be so arranged that each 
can be used independently of the others, or so that all 
three can be in use simultaneously. It will be most con- 
venient if the three machines are grouped together, so 
that all may be driven off the one countershaft, fitted in 
the usual way with driving and loose pulleys. For driv- 
ing the countershaft an electric motor complete with 
starting switch, ete., will be required, the power of the 
motor depending upon the size of the tools that it is pro- 
posed to install; one of 214 hp. should be ample for all 
ordinary requirements. A point which might be con- 
sidered is whether the motor might not be fitted so as to 
be capable of assisting the lathe gearing in getting the 
required slowness of speed for turning a job of large 
diameter; such a job being of infrequent occurrence, 
there would be no objection to running the countershaft 
temporarily at a reduced speed. Getting the lathe to 
revolve slowly enough is sometimes a bit of a problem on 
board ; it can occasionally be solved by running the dyna- 
mo at a reduced voltage. 

It is difficult to fix definitely the size of the lathe 
that should be fitted on board ship, and the point is 
one that will The suggestion is put 


bear discussion. 


forward that the aim should be to have a lathe which, 
with the gap removed, would be capable of dealing with 
the high-pressure junk-ring, the high-pressure piston 
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being the one which usually gives the most trouble from 
wear. In length the lathe should be capable of dealing 
with any of the main-engine valve spindles, not that it 
is thereby implied that the valve spindle should be accom- 
modated between the lathe centers; it will be sufficient 
if by the aid of a fixed stay, Fig. 2, that part of the 
spindle which works through the neck bush, stuffing-box, 
gland and guide can be efliciently dealt with. Space in 
a ship for a lathe of such size is not always obtainable: 
but with a little contriving it should be managed, except 
in very small boats, where the length may require con- 
sideration. A suitable position in a turbine-driven ship 
is often found in the shafting space, which usually ex- 
tends right across the engine space. There the lathe, drill- 
ing machine and grinder can be ranged along the ship’s 
side, using the ship’s frames for the purpose of attaching 
countershaft motor, The forward star- 
board side is usually the more suitable, thus leaving the 
ends of the shears clear for any extra long job to overhang. 
This point should also be kept in mind if the lathe is 
placed in the engine room, as one often sees the end of 
the shears close up against the ship’s skin, which renders 
the turning of a long job impossible. If the space is so 
limited that the end of the shears cannot be left clear, 
then they may abut on a hold or bunker bulkhead, which 
cut in it in line with the lathe 
centers, such hole being made water-tight with a cover- 
ing plate. This means that for doing any job which 
is extra long, a time must be selected when the bunker is 
clear of coal or the hold of cargo. It may be mentioned 
that such a hole, by bolting a suitably shaped piece of 
wood to it, may be utilized as a fixed stay. 


brackets, ete. 


can have a circular hole 


Pointers ON Toots ror Surp-Boarp Duty 


There is one point that must on no account be lost 
sight of in selecting a position for these tools. The space 
selected must be well ventilated and cool enough at all 
times, even with steam on the main engines and the ship 
in the tropics, for a man to work in comparative comfort. 
The speed at which the ship’s lathe can be driven requires 
more consideration than it usually gets; for seeing that 
there is only the one machine, one would think it stands 
to reason that it is necessary to have it capable of a 
very much larger range of speed than would be the case 
in shop practice. Thus if the suggestion that the lathe 
should be capable of dealing with the junk-ring be 
accepted, then it follows that the lathe spindle should 
be capable of being driven from a speed suitable for such 
ring up to the speed suitable for turning a small-diameter 
brass pin; and if the suggestion made later on regarding 
the supplying of one or two emery wheels for use in 
the lathe be carried out, then the lathe spindle should 
be capable of a higher speed still—say 1,500 r.p.m.— 
which is suitable for a 14-in. diameter wheel. 

The ship lathe must be capable of cutting screws of all 
the standard pitches, and it may need to have one or 
two odd wheels for bastard pitches, if the engine builder 
happens to be one of those who use bastard threads—a 
practice resorted to in order to compel the user to come 
back to the maker for renewals. The usual compound 
saddle rest is required with crossfeed, etc. The quadrant 
The moving headstock 





should be marked off in degrees. 
should have a cross-adjustment for purposes of alignment 
or turning up tapers. A suggested fitting for the moving 
headstock—one that would be of great use—is a drill 
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chuck. It would be attached to the moving cylinder of 


the headstock, the boring of holes in work attached to 
the running spindle being of much more frequent oc- 
currence than that in which the drill is attached to the 
running spindle. Drills are sometimes supplied capa- 
ble of being placed in the taper hole that holds the fixed 
center or a special drill holder; but the practice is not 
cood, as the hole gets damaged and so renders the fixed 
center shaky or out of alignment. A suggestion for a 
holder is given in Fig. 3. It is self-centering, free from 
shake and can be detached by drawing in the cylinder 
by means of its screws, when the holder will abut on 
the barrel and be forced off; a sunk feather is fitted to 
the holder, engaging in a keyway on the under side of 
the cylinder end. The attachments for the running 
spindle will consist of one large faceplate for use with 
gap removed; one faceplate for use with gap in place; 
one driver plate for driving work held between the cen- 
ters; one chuck with four independent dogs, each having 
three steps and capable of being reversed to hold circular 
work securely. A shortcoming of most dogs is that they 
will not readily catch small work, say of 14-in. diameter. 

In Fig. 4 is shown an attachment which will be found 
useful in this connection. Anyone wishing to use it 
should make a wooden pattern a neat fit for the dog and 
get four forged off it in tool steel. True up one flat 
surface of the forgings and fit them to the dogs. Make 
sure when boring the holes and fitting the pins that the 
strain in screwing up the job will not come on the set- 
pins; the set-pins will last better if they are also made 
of tool steel. After the forgings have been fitted to 
the dogs, true up the sides of the V-shaped portion un- 
til the four points meet in the center of the plate. The 
dogs are lying in a true circle, and the sides of the V- 
shaped portions form true radii of a circle. The front 
faces of the segments may be faced up with the chuck 
running on the lathe spindle. The V-shaped portions 
should not come to absolute points, but be left about 
i; in. wide. A small rack, consisting of a piece of Yg-in 
plate with four tapped holes to take the set-pins, is de- 
sirable to hold pins and segments when not in use. 

A Few Sreciat DEvicEs 

There should also be supplied one drill chuck which will 
hold the drills supplied to the ship (this may be one of 
the numerous small self-centering grip chucks or a chuck 
with a plain parallel hole, say 5g in. in diameter, if the 
drills are, as is very common, forged from 5g-in. round 
tool-steel bar) ; one fixed stay, which can be bolted down 
to the lathe shears; one running stay, which can be at- 
tached to the saddle (those with adjustable metal dogs 
are more useful than those requiring the fitting of 
various-sized wooden blocks); one hand rest for wood- 
turning tools. 

Fig. 5 shows the lathe centers required: 
nary pointed centers, one ordinary pointed center with 
end of reduced diameter for small work, one cutting 
center, two or more driving centers for wood-turning, 
one hollow center (optional). A list of tools is given of 
the ordinary form, 14-in. or 5-in. square-section common 
tool steel, this steel being selected as the many special 
self-hardening steels require an experienced toolsmith 
to deal with them. While tools made of such steel could 
be dressed ashore, there is always the possibility of their 
getting broken when away from port. 


Two ordi- 


~2 
— 
qo 


MACHINIST 


The tool list comprises three ball-point roughing tools 
two for iron, one for brass; two right-hand side-cutting 
tools—one for iron, one for brass; two left-hand side-cut- 
ting tools—one for iron, one for brass ; one spring scraper ; 
one right-hand knife tool; one left-hand knife tool; two 
Whitworth standard-thread screw-cutting tools 
medium, one small and both to be dressed as right-hand 


one 


tools; three parting or square thread-cutting tools, of 
widths ;5 in., ¥ in., VY in.; five inside screw-cutting 
tools, to correspond with outside screw-cutting tools, the 
smaller size V-thread and the #s-in. square thread to be 
capable of cutting a thread in a Y%-in. hole. In the event 
of the shifting headstock not being fitted to hold drills 
one drill holder suitable for fixing in the tool rest should 
be provided, and there should be a set of inside and out- 


side combs. 
FINISHING Toots PrincrpaALLy Usep 


Other tools may be added from time to time as may be 
required, but with the foregoing outfit any ordinary job 
can be tackled. In getting tools made or dressed for 
ship’s use, it should be remembered that they will be 
principally used for light duty—that is, taking a light cut 
or skimming off work that has been previously ma- 
chined—and they can therefore be lighter 
shape than would be the case for shopwork. Further, 
the facilities for grinding tools on board being usually of 
the most crude description, the under side of the tools 
should be cut well back, so that there may be as small a 
surface of steel to grind as possible. Fig. 6 shows a ball- 
point roughing-tool A as used in the shop: B is a similar 
tool for light duty in a ship’s lathe. It will be noticed 
that the surface to be ground a when the tool requires 
sharpening is only about one-third in tool B of what it is 


dressed of 


in tool A. 

For shipwork a drilling machine that will bore holes 
from g's in. up to 11% in. is required, and it must there- 
fore have the range of speeds and power required for 
such sizes. It will not matter if the speed is not quite 
so high as boring a hole of a's in. permits, but it must 
be able to revolve slowly enough and have the requisite 
power and rigidity for the 114-in. hole. A speed rang- 
ing from 30 revolutions per inch to 300 revolutions per 
inch per minute should be obtainable. When space can 
be had, a useful type of machine is the one which has 
the drilling spindle and its driving and feed gear mounted 
on a short cast-iron pedestal or column, a double bracket 
capable of swinging round, being raised or lowered and 
clamped in position on the column. One end of the 
bracket supports a round table capable of revolving on 
its axis and of being clamped; the other end consists of 
small shears, on which slides a parallel vise. This is a 
well-known type of machine, familiar to all engineers and 
made by practically all the well-known tool makers. It 
has the further advantage that the brackets, when swung 
at right angles to the spindle, leave the floor space clear 
for putting any extra-large job under the spindle. 


Devices For SAVING SPACE 


When space is not available, various modifications can 
be made. Thus instead of a double-swing bracket a single 
one can be used, allowing the machine to go close against 
a bulkhead or the ship’s side, when the flat revolving 
table should be retained and a parallel vise supplied, 
which can be bolted on top of the table. The advantage 
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of the vise fitted on the shears is the clearance which is 
available under the vise, the limit to the length of the 
work which may be held being the floor underneath. A 
ship’s frame can be utilized instead of the cast-iron 
column, the drilling spindle and its gears being secured to 
the frame at a suitable height. The table could consist of 
an ordinary good-sized cast-iron knee plate, capable of 
being bolted to the frame at various heights or of being 
removed to allow the job to sit upon the floor. A parallel 
vise should be supplied, which will be suitable to attach 
to the table. Fig. 7 is a rough sketch of a drilling ma- 
chine attached to the ship’s frames; in both instances all 
driving, feed gear, etc., are omitted. 


Tue Forms or Dritts Usep 


The drills for the machine are the next consideration. 
Should they be twist, flute or common? Should they have 
parallel round shanks, taper round shanks or taper square 
shanks? The ideal would be to have two complete sets 
of drills—the twist or flute for use in the machines and 
the common drills for use in the ratchets or machines. 
Failing this, choice must be made of the one kind for all 
purposes. The drill which can be most easily made, re- 
paired and ground is the common drill forged from plain 
%-in. round-bar tool steel, with a flat at the one end to 
take the point of the set-pin, Fig. 8. The sockets of the 
ship’s ratchets should suit this or a loose socket with 
square tapered male end, Fig. 9, and round 5¢-in. parallel 
female end be supplied. Such sockets are not very diffi- 
cult to make, and two or three of various lengths are most 
useful for ratchet work and will often save a lot of time 
being spent in hunting up and fixing packing. The set- 
pins for these sockets should be of tool steel, with the 
cheese points slightly tempered, each socket having two 
set-pins—one with a square head, the other of a grub- 
screw shape. The latter is only for use when there is not 
clearance room for the one with the square head. If flute 
or twist drills are to be supplied, the flute shape will be 
the more useful. They are more easily ground, and they 
are more efficient for use in reaming out a hole parallel 
and true to size, at which class of work a twist drill has a 
great tendency to draw itself into the work, seize and 
snap. In attempting to ream a hole with a twist drill it 
usually pays to plug up the original hole first with hard- 


wood or brass. 
Dritt Sizes GENERALLY REQUIRED 


The sizes of drills should range at least from ¥%; in. to 
11% in., advancing by #¢ in., with four extra drills for 
3%-in., Y4-in., %-in. and Y-in. tapping sizes and one good 
large countersink point, making 27 drills in all. It would 
be better still if the sizes ranged from 4', in. to 1 in. by 
js in. and from 1 in. to 11% in. by 4% in., with counter- 
sink point, making 36 drills in all. There remains the 
question of sizes smaller than 4 in. 
good method is to have them forged from 4'g-in., .j,-in. 
and 1%-in. square tool-steel rod, a short length, say 2 ft. 
of each size, being also supplied to provide for any break- 
age or odd-length drill that may be required. Steel rod 
of this size and section requires the minimum of forg- 


For this purpose a 


ing, and the square section provides a most efficient grip 
for the ordinary shark-jaw chuck with which the Amer- 
For use in the power-driven 


A useful 


ican brace is usually fitted. 
drilling machine a chuck should be supplied. 


chuck for the drilling machine and lathe can be made 
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by making a male part, as shown in Fig. 10, to suit the 
shark jaws and outer nut removed from either the Amer- 
ican or the wood brace. 

Why, it may be asked, should the engine room of a 
modern ship—a space full of intricate machinery—have 
placed in it a dirty, inefficient, manual-power grindstone : 
The most suitable grinder for a ship should open up sony 
discussion and suggestion from those who have exper 
knowledge of the subject. A machine with a 12-in. to 
I4-in. by 114-in. wet wheel on one end of the spindle 
and a similar-sized emery facer on the other end, with 
suitable rests, etc., should prove a useful and satisfactory 
machine for ship use. An attachment should be sup- 
plied for grinding twist or flute drills. Those who have 
to contend with the old-fashioned grindstone will find the 
expedient of getting an emery wheel and using it in the 
lathe a welcome help. A sketch of such a wheel fitted 
on a suitable spindle to fit the drill chuck is given in 
Fig. 11. In ordering a wheel for this purpose get as large 
a diameter wheel as the lathe will accommodate with 
the gap in place, in order to get a good peripheral speed ; 
a small wheel at the usual fastest lathe speed is not of 
much utility. It should be possible to provide a lathe 
with a sufficiently high speed for driving an efficient 
wheel of medium size, and this might be done when, for 
reasons of want of space, a grinder could not be in- 
stalled. The drawbacks to the emery wheel being used 
in the lathe are the difficulty of keeping the wheel run- 
ning true and the grit that tends to get into the spindle 
hearings and under the saddle. With due care the latter 
can be much minimized. As the spindle in Fig. 11 re- 
quires a special forging, a sketch is given in Fig. 12 of 
a construction that can be carried out on board ship. 
The spindle is turned out of a good-sized piece of steel, 
in order to get as large a collar as possible. The washers 
are made of 14-in. plate, one-third the diameter of the 
wheel, faced on one side sufficient for a collar and nut 
respectively and recessed on the other side in order that 
they may grip the wheel at their edges; or instead of 
recessing, g ring of 4'¢ in. of paper or fiber on either side 
will give the same result. 


Force CoNSIDERATIONS ON Boarp SHIP 


The forge may not be, strictly speaking, a power-driven 
tool, unless the term may be permitted if the blast is sup- 
plied from a power-driven fan. Why it should not be 
so is difficult to understand, as the cost would be not 
much greater than supplying the usual hand forge, with 
are doubtless familiar, pos- 
sibly painfully so. Seeing that the average steamer is 
provided with power-driven fans for the boiler furnaces, 
it should not be a difficult matter to provide a forge 
with an air pipe led to it from a convenient fan trunk. 
The following are details of an expedient that was car- 
The cyclone part of the forge was removed 


which machinists on ships 


ried out: 
and the remaining cast-iron pan and tuyere on its stand 
were bolted down in a corner of the stokehold, immedi- 
ately under a fan trunk. Some old 3-in. iron pipes, flanges 
and elbows that happened to be on board were utilized 
to make a connection from the bottom of the fan trunk 
to the tuyere. A thick asbestos millboard joint was put 
between two of the flanges, with a portion of the joint 
cut away and one bolt left out. In the space thus pro- 
vided a bit of sheet iron of U-shape was inserted, which 
The result was an excellent forge, 


acted as a valve. 
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apable of melting cast iron, as was conclusively proved 
y the prompt disappearance of the tuyere. However, a 
ew one protected by firebrick and fireclay lasted better 
nd gave most efficient service. A water-cooled tuyere 

( the usual type would of course be better still. 

Still, a coal forge is not the ideal fitting for a steamer. 
(ne is required that is smokeless or nearly so, able to 
put in operation on short notice and capable of heat- 
ing up 34-in. square tool steel to white heat in a rea- 
-onable time—say 5 min. It is seldom that any larger 
job than this turns up on board; and if it did, it could 
irobably be dealt with in one of the boiler furnaces. 

This paper has not covered the whole ground of power 
tools for a ship. There are many other tools which could 
be suggested, which would be most useful and not very 
costly, such as an arrangement for driving a hacksaw, 
a small shaping machine (both of which could be arranged 
as lathe attachments), a portable electrically driven driller 
that can be used in any part of the ship, the current 
being obtained from the nearest lamp socket, etc. It is 
hoped that enough has been said to initiate a good dis- 
cussion, and to induce others to give details of any useful 
contrivance they may have seen or evolved. It is sug- 
vested that such details should refer to power-driven con- 
trivances only; otherwise so large a subject is opened up 
as to be unwieldy. Possibly at some future time the 
author or someone else will take up the subject of the 
outfit of hand tools for a ship. Such an article should 
render available a large store of personal experience, both 
for the use of those who go to sea and have to use the 
tools and for those who have to do with putting a suitable 


outfit on board. 


Making and Testing a V-Block 


By Gustave A. ReMACLE 

An accurate V-block is a valuable aid in manufacturing 
precision gages. The block may be pronounced accurate 
when it proves true under the following tests: Clamping 
a ground and lapped cylindrical rod in the V, Fig. 
1, the ends of the rod should be tested with a good indi- 
cator. When the side of the block 


plate, points 2 of the rod should register alike on the 


as in 
A is on the surface 
indicator. Reversing the block so that the side ( rests 
on the surface plate, points D of the rod should register 
Testing in the same manner to 
to the bottom of the block, 


the same as the points /. 
ascertain the truth of the V 
the rod is clamped as in Fie. 2 and tested at points of the 


rod A. 


However, as the block is often used for holding 





FIG.5 


FIGS. 1 TO 5. DETAILS OF TESTING DEVICES FOR 


ACCURATE 


~2 
fee 
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cylindrical pieces on the magnetic chuck of the grinder in 
squaring the ends, the test in Fig. 3 may be applied to 
determine further the accuracy of the block by strapping 
it to the faceplate of the bench lathe, which has been care- 
fully tested for truth. The block is adjusted so that the 
point A of the rod runs true. If points B also run true, 
the block may be pronounced satisfactory for use in manu- 
facturing gages. 

An interesting feature in the making of the V-block 
was the use of the sine bar for obtaining the angle. A 
piece of 14-in. flat stock was sawed off to about the desired 
size and angle (45 deg.) and two sides were ground at 





f 
i 
FIG. 6. SET-UP FOR GRINDING THE V 


right angles. A sine bar was easily and accurately set 
to 45 deg. and clamped on an angle plate, to which 
the flat stock was also clamped, Fig. 4, properly located 
hy the sine bar. Removing the sine bar, the third side was 
ground and later used as a master angle for obtaining the 
angle in the V. 

While the V in a job of this kind is generally machined 
in the shaper, as at 1, Fig. 5, the work was accomplished 
most rapidly in the manner shown at B. In machining 
the block it was unnecessary to disturb the head of the 
The block was inclined at the angle of 45 deg. 
The set-up 
Both angle 


shaper. 
hy allowing it to rest upon the master piece. 


Fic. 6. 


s shown in 


for grinding the V 
plate and master piece are held firmly in place by the mag- 
netic chuck. After one side of the V 
block was reversed, the pin in the master piece locating it 
The remaining side was 


was ground, the 


at the same height and angle. 
ground so nearly central and true to the rest of the block 
that a minimum amount of lapping Was hecessary to com- 
plete the job, 


The Physician in Industry 


Apart from the medical aspect, enlightened employers 
are beginning to see clearly the value of a physician as a 
This conclusion is reached by W. W. Alex- 
Tndus- 


: “chee : 
fries, and he is also of the 


staff member. 
ander in American 

opinion that employers have 
learned to appreciate that a 
phvsician’s peculiar rela- 
tionship to employees as a 
friendly medical adviser en- 

? ables him to exert a whole- 
their 
well as 


influence 
mental attitude as 
upon their physical welfare. 
It should therefore 
surprising to find physicians 
" in future regularly attached 


some upon 


not be 





even to small plants. 
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By Ropert Mawson 





SY NOPSIS—In_ this described the 
tools for the last four operations in manufac- 
turing a This includes 
countersinking in the punch press, drawing out 
metal for riveting and upsetting the drawn portion 
to fasten the two parts together, so that assembling 
as well as stamping and riveting is handled in 
these dies. A testing fixture is also shown, wh i h 
is used lo determine whether the width 
the rollers is to the prescribed limits. 


article are 


door-hanger carriage. 


between 





On page 622 were illustrated some of the punches and 
dies used by the McCabe Hanger Manufacturing Co., 
New York City, in making the carriage that is part of 
the equipment on various types of door hangers. Other 
These tools, as well 
as those shown in the previous article, are of good design 
and protuce accurate results quickly. 

The first operation described in this article is counter- 
sinking. The plate is placed on the die, and the punch, 
guided through a stripper plate, is fed down to the piece 
and the operation performed. The countersinking is 
done on only one hole on a plate. The other end of 
the plate has the hole drawn out in a similar manner. 

The plates are placed in the die, shown in Fig. 8, 
located by stop surfaces at the rear and the ends. The 
punch is fed down by the press and the plate bent to 
the desired contour. Two of the plates are then placed 
together, the drawn surface around one hole being placed 
into the countersunk another unit. The two 
plates are put on the die bed, shown in Fig, 8. The 
punch, which is fitted with a pilot, Is placed in position 
as shown and, being fed down with the press, upsets or 


punches and dies are here given, 


hole of 

















rivets the projecting metal. The operation is repeated 
at the other end of the plates, thus uniting them. The 
assembled plates are tested to see if they come within the 
prescribed limit of 0.005 in, 

These tools have been so well designed that very little 
variation is found, and practically all the pieces are 
accepted as being correct in form and to the required 
dimensions, 

The cups and ball bearings are placed in the plates 
afterward. The rollers, either steel or fiber, as the design 
demands, are assembled and riveted in position. The 
carriage is then ready for either placing in service or 
stock, as desired. 

The cups are made of pressed steel by means of punches 
and dies but it is thought that the tools shown for man- 
The 
cory ny also made other types of door-hanger carriages 
One of these has 


ufacturing the side plates are of greater interest. 


with the side plates of other shapes. 
the plates straight instead of being bent as described in 
this article. but this makes no material difference in the 
manufacturing methods here employed. 





HANGER 


DEVICE FOR 


FIG. 9. TESTING 
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PUNCHES AND DIES USED IN MANUFACTURING A 
SHOWN IN 


FIGS. 2 AND 2-A 
Operation—Countersinking the plate, Fig. 1 
The blank is placed in the die, being located in a steel bushing 
in which the embossed head rests. The punch, when made to 
descend, produces the countersunk hole. 
FIG. 4-A 
Operation—Drawing the hole to the contour shown in Fig. 
3. The piece is located in a manner similar to that described 


ve 
in the operation, and the punch, by descending 


as shown in 


previous 


through the stripper, produces the desired drawn lip. 
FIGS. 6 AND 6-A 
Operation—Bending to the contour, Fig. 5. The pieces are 


DOOR-HANGER 
POSITION ON 


WORK 


CARRIAGE ELEMENTS, WITH THE 


THE DIES 


located in the die by means of the stop plates at the ends and 
the rear. The contour is produced by the punch as shown in 


the illustration. 
FIGS. 8 AND 8-A 


Operation—Riveting two plates together to form the 
assembled part illustrated in Fig. 7. One of the plates pro- 
cuced up to this operation is being countersunk, and the 
other plate having the drawn lip is placed on the die. The 


punch, which is made with a pilot, is then fed to the plates, 
and the two are riveted together. In Fig. 9 is shown a com- 
plete door-hanger carriage being tested to see if it will pass 
under the required limits. 











April 27, 1916 AMERICAN MACHINIST 719 
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DETAILS OF PUNCHES AND DIES USED IN PRODUCING DOOR-HANGER PARTS 
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Drilling Suggestions for 
Munition Work 
SPECIAL CorRRESPONDENCE 

The manufacture of munitions of various kinds has 
brought out many interesting problems, the methods and 
results obtained in drilling being of especial interest. 
This work may be divided into two classes—the heavy 
drilling, as in shell manufacture, and the light drilling 
of the fuses and gaine tubes. 

The making of small shells, particularly the 3-in. or 
thereabouts, is handled in two ways—by using forgings 
with the hole drawn approximately to size and shape 
and by drilling from the solid. The latter method is in 
the minority, but is used in some shops and has developed 
several drilling problems. One of the difficulties was 
to secure a hole that was straight and fairly true with 
the outside. Drills and reamers have been condemned 
when in reality the trouble was in the method. 

As with most things in life, success depends upon what 


kind start you make. The truth of the first 2 in. 
of the hole is very important. If this is straight, no 
trouble likely to develop. For this reason the hole 


should be started with a short, stiff drill, through a fix- 
ture with a hardened bushing. Then the piece can be 
passed to the long drill and the hole finished without dif- 
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ficulty and without a guide bushing. This practice has 
the further advantage of affording a means of using up 
drills that have become too short for drilling the full 
depth of the hole, and in these days of high steel prices 
this point counts considerably. 

Many shells were rejected on account of the reamer 
not cleaning out the hole at the bottom, the reason being 
that the drilled hole was off center, as is shown some- 
what exaggerated in Fig. 1. The reamer in trying to cut 
straight would clean out only part of the hole, leaving 
a portion of one side rough as it came from .the drill. 

ActuaL DriLLinc PERFORMANCES 

One large shell shop, well equipped with heavy ma- 
chinery, is drilling holes 2,4; in. in diameter at the rate 
of 166 r.p.m., or $0 ft. per min., with a feed of 0.024 
in. per revolution. These shells are 20- to 25-point car- 


bon, and a hole 8 in. deep is obtained in 2 min. Lighter 
drilling machines will not stand this feed, and some 


cases they will not give the desired speeds. 

In another shop on slightly smaller work 134-in. holes 
are drilled at 146 r.p.m., or 65 ft. per min., with a feed 
of 0.018 in. per revolution. These shells are harder and 
take about 3 min. each. A good working average for 
drills of this size would be 150 r.p.m. with 0.018-in. 
feed. 

Best results are obtained by heating the cutting com- 
pound to about 150 deg. F. before starting to drill. The 
drills for this work have to be tempered harder than for 
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ordinary work, and they are tougher (and so less likel) 
to break) when warmed up to 150 deg. After they have 
drilled a few holes, the heat of drilling keeps the lubri- 
cant warm enough. 

In drilling small holes speed is the main requisite, to 
which may be added sensitiveness in the spindle, so that 
the operator can feel the cut. Drilling the small holes in 
the gaine tube with No. 68 or 69 drills was difficult until 
high speeds were used. Now that this hole has been en- 
larged to 34g in. the problem is not so difficult, although 
that is not a very large drill. 


Success IN Drititine SMAtt Hones 


Special machines have been made in many cases, where- 
by the work and the drill revolve in opposite directions. 
Others, with equal experience, advocate the less compli- 
cated method of revolving only the drill in a simple 
One successful fuse maker has used simple 
Fig. 2, holding the work in V-blocks. The 
ground and 


machine. 
drilling heads, 
spindle A is of 14-in. or %-in. drill rod, 


polished. It is mounted in a head with two bearings 
B, this being a heavy iron casting, and the holes are 
drilled and reamed straight and true. The bearings 


should be six diameters long. 

The drill is held in the end of the spindle by a small 
screw J), a similar screw F being put in at the opposite 
side for balancing, as perfect balance is essential. The 
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AND CHEAP 


pulley F is small—about 34 in.—and the spindle is driven 
by a rubber band 14 in. wide. The button G@ is loose on 
the spindle and allows the operator, usually a girl, to feel 
the cut of the drill perfectly. The head must be heavy to 
absorb vibration and to take care of heat, very litle lu- 
brication being used and a light oil of high quality being 
necessa ry. 

The girl wipes the drill with a brush dipped in lard 
oil, clears away the chips and lubricates the drill at the 
same time. When sharp, the drill rolls tiny chips out 
of the hole; when dull, it is restored by stoning, taking 
care to keep the center sharp. The spindle is so sensi- 
tive that the slightest dullness is easily detected, which 
also prevents snapping the drills, many hundred holes 
being drilled with no breakage. One No. 69 drill that 
had been used for 2,300 holes, each 3 in. long, was in 
fine condition and good for many more. 


8 
Invar and Related Nickel Steels—The Bureau of Standards, 
Department of Commerce, proposes to issue a series of cir- 
culars of information on the properties of the more interesting 
or technically important metals and alloys. The first of the 
series, describing the properties of the nonexpansible alloy 
Invar and other nickel steels, has been published. The mag- 
netic, electrical, thermal and mechanical properties are given 
with numerous illustrations, together with statements con- 
cerning microstructure, constitution and applications. 
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IF orge Shop at Naval Station, 


‘mari, 


Pearl 





SYNOPSIS—The forge shop at the new naval 
station, Pearl Harbor, is a steel structure 200 ft. 
long by 100 ft. wide, consisting of a main bay 50 
ft. wide and two side bays each 25 fl. wide. The 
height of the main bay under the 15-ton traveling 
crane is jl ft. 9 in.: and of the side bays under the 
roof-truss chord, 15 ft. 8 in. The building has 
three open sides. This unusual feature in the con- 
struction of a shop building was rendered possible 
by the remarkably favorable climatic conditions at 
Pearl Harbor. Only the north side of the shop is 
closed—this to a height of 12 ft.—so as to break 
the force of the wind which blows almost constantly 
from that direction and to protect the oil fires 
from the strong breeze. 





The naval station is located on the leeward side of 
the Island of Oahu. A mountain range on the windward 
side of the island precipitates the moisture carried by the 
northeast trade winds before they reach Pearl Harbor. 
It therefore seldom rains at the naval station, except in 


Harbor, Hawaii 


By J. A. 


FuRER* 


already mentioned and the dust that is blown up by the 
trade winds. These are not, however, vital considerations 
for a forge shop, as compared with the advantages o 
better light and better ventilation resulting from this 
construction. Buildings in which more delicate tools are 


MONTHLY TEMPERATURE AVERAGES FOR THE PAST 
THREE YEARS AT THE NAVAL STATION, 
PEARL HARBOR 


Month 1912, Deg. F 1913, Deg. F. 1914, Deg. F 
January a 70.0 71.8 69.1 
February ‘ elas 69.8 70.4 71.4 
March 71.4 72.2 70.9 
April 73.3 72.8 72.5 
May 74.3 74.8 74.3 
June 75.3 76.2 76.6 
July <a 76.4 77.4 78.2 
August : 78.1 78.2 79.2 
September 76.8 78.2 78.7 
October 75.2 77.6 77.7 
November s i 74.7 74.6 75.0 
rrr 72.4 74.0 72.5 


housed, such as the machine shop, pattern shop and wood- 
working shop, are inclosed. In order to prevent pilfering 
outside of working hours the forge shop and other open 
buildings are fitted with wire-mesh sides. 

The usual smithing work will be done in this shop 
and also the plate and angle furnace work that at ship- 
yards is ordinarily carried on in a separate building 
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FIG. 1. GENERAL ARRANGEMENT OF FORGE SHOP 


times of southerly storms. Bad weather from that direc- 
tion is, however, infrequent and not of long duration. 

As the Hawaiian Islands are situated in the tropics, 
sides for the buildings are not necessary to make them 
habitable in winter. Although the climate of the islands 
is described as tropical, it is nevertheless remarkably 
cool at Pearl Harbor even during the summer months. 
The range in temperature is in fact so unusual that it is 
worth mentioning. 

The maximum temperature during 1914 was 86 deg. 
F. This temperature was registered only a few hours 
during the month of August. The usual maximum at 
the middle of the day in the summer months is 82 or 
83 deg. F. By comparison many of the large cities in 
the northern part of the United States are more tropical 
in summer than Pearl Harbor. 

The only objections to open sides for the buildings at 
Pearl Harbor are the occasional southerly rainstorms 





*Naval constructor. 


The advantages of combining the latter class of work with 
that ordinarily done in a forge shop are obvious, as the 
trades are allied and lend themselves well to supervision 
by one foreman. Moreover, duplications of equipment, 
such as blowers, pipe lines, cranes, ete., are avoided by 
having the angle smiths also in the forge shop. The plate 
and angle furnaces are located at one end of the shop, as 
will be seen from the layout plan of the building, Fig. 
Only the working ends of these furnaces are under the 
roof of the shop. Corrugated-iron hoods are fitted over 
the parts of the furnaces that project beyond the build- 
ing, so as to protect the brickwork from the occasional 
rains. In Fig. 2 the outside of the building is shown. 
All the furnaces and forges are oil burning. The 
burners and collateral equipment were purchased, and the 
installation was made by the Government. The burners 
are of the combination type, using air at a pressure of 
30 lb. for atomizing the oil and low-pressure air at 6 
oz. for combustion. The blowers and pumps are installed 
in one corner of the shop and are illustrated in Fig. 3. 








722 


The outfit consists of a blower having a capacity of 
7,500 cu.ft. of air per minute, driven by a 50-hp. motor— 
two rotary pressure pumps each driven by a 2-hp. motor 
delivering oil at 30 lb. pressure—and a small individually 
driven air compressor for providing the atomizing air. 
Only one pump is actually in service at a time for de- 
livering oil to the distribution system. The duplicate 
is provided as a relief in case of breakdown or choking of 
An air receiver is installed in the 





the working pump. 
compressed-air line, to equalize the pressure in the main 
and to separate the entrained moisture. 

The most satisfactory combustion results are obtained 
by keeping the air pressure on the atomizing line the same 
or slightly higher than the oil pressure—in this case 


approximately 30 lb. If the air pressure is allowed to 
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fall below the oil pressure, the oil is apt to be forced 
into the high-pressure line by way of the burners. 

Various methods of leading the blast and oil piping 
to the forges and furnaces were considered. A concrete 
conduit of sufficient size to accommodate all the pipe lines 
was finally adopted as providing the most satisfactory 
arrangement. ‘The conduit, with the pipes in place, is 
shown in Fig. 4. Openings were left in the walls for the 
branch piping to the forges and furnaces. The top is 
covered by plates, flush with the floor, thus providing 
ready access to the piping. 

This conduit runs along two sides and across one end 
of the shop. It contains the low-pressure blast main, 
the high-pressure air line, the oil main and a steam pipe, 
close to the oil pipe, for heating purposes. This was 








SPECIAL FEATURES OF THE CONSTRUCTION OF THE NEW UNITED STATES NAVAL FORGE SHOP 


AT PEARL HARBOR, HAWAII 


Fig. 2—View of forge shop from outside. 
Fig. 5 
equipment. 
angle furnaces 





Fig. 3—Blower and 
Split-tile conduit for oil and steam piping beyond the coicrete 
Fig. 7—Rivet-making and power forging machines. 


4—Concrete-pipe conduit. 
and tool-dressing 
Fig. 9—Plate and 


oil-pump equipment. Fig. 
conduit. Fig. 6—Hand forge 
Fig. 8—Steam hydraulic forging press. 
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FIG. 10. PIPE CONDUIT, SHOWING OPENINGS 
BRANCHES TO FORGES AND FURNACES 


found to be a desirable part of the equipment, because 
the oil used is of the heavy California variety and must 
be brought to a temperature of about 130 deg. F., if 
entirely satisfactory combustion is to be obtained. The 
improvement in combustion when using warm thin oil as 
against cold thick oil is particularly noticeable at the 
open forge burners. 

The oil and the steam lines form a complete loop around 
the shop. Oil in what is consumed at the 
burners is pumped back into the loop and is kept from 
returning to the supply main by check valves. The oil 
consumption is measured by a meter in the supply main. 
The oil and steam lines are laid in hollow split tiles 
as illustrated in Fig. 5, where these lines cross the far 
end of the shop to complete the loop. 

The blast piping is made of galvanized sheet steel 
ranging in thickness from 20 gage to 24 gage, depending 
on the diameter of the pipes. Such light metal could 
hardly have been used had the main been buried or in- 
stalled overhead in accordance with customary practice. 
The joints in the blast piping were made tight by wrap- 
ping them with canvas soaked in red lead. The pipes 
were also given a heavy coat of asphaltum after having 
been placed in the conduit. While the first cost of this 
installation may be somewhat higher than the construc- 
tion usually adopted, the upkeep cost should be small. 


+ 


excess’ of 


Russia’s Industrial Requirements—After agricultural ma- 
chinery and farming implements, Russia’s greatest needs, 
according to “American Industries,” are machinery in general, 
industrial machinery, both hand and power, machine tools and 
ordinary tools of all kinds, gas and petrol motors, steam en- 
gines, stationary and portable, electric-power machinery and 
electric motors, ironmongery, files, saws and cutlery. All 
sorts of hardware are needed, including tin-plate, enameled 
ware and all kinds of sheet-iron manufactures. Excluding the 
trade in munitions, the buying done by direct purchases here 
is insignificant in comparison with the enormous sales now 
effected by American representatives and salesmen now in 
Russia. 
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Safety Instructions for Guidance 
of Machine Operators 


By C. B. Haywarp 


Many different plans have been worked out by various 
employers of labor to inculeate individual « ani 
thoughtfulness among workmen in matters of safety for 
themselves or their neighbors. It is realized by all in 
terested in the safety movement that, in order to blot 
out many of the trivial accidents, especially around ma 
chinery, it is necessary to make the employee think of 
safety and avoid dangerous points and practices. Hence, 
we trv to get at the root of the trouble and, instead of 
caging a machine and endeavoring to operate it from 
the outside, give to the operator personal instructions in 
safety. He has always been taught the requirements 
needed to turn the wheel and give out the product. Now 
we are adding another important phase—get out the 
work, but do it safely 

When a new man is introduced to an unfamiliar piece 
of mechanism, he is apt to give more thought to the 


care 
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FIG. 1. CIRCULAR SAW 
production than to the safe procedure. He will listen 


to the foreman’s discourse on what to do and what not 
to do and then start to work, forgetting safety in his 
endeavors to satisfy the “boss” as to his efficiency. It 
is In this way that some, if not all, of the cautions that 
go with the first lessons are forgotten until an accident 
occurs, 

The and text 
pointing out to the workmen the dangers connected with 


views herewith present a method of 


the machines. This way of presenting the subject has 
a tendency to keep the matter of safety ever before them. 
It is a descriptive method of educating employees in 
the importance of caution and personal responsibility 
in the prevention of accidents and ought to leave a last- 
ing impression, causing each man to think and act with 
careful consideration for his own and others’ safety. 
These illustrations and worded cautions give only an 
example of what may be done with all types of machinery 
in use in any industry. The drawings are made by out 
lining a sepia photograph and then washing the silver 
coating of the photograph off with a bichloride of mer- 
cury solution. This leaves the paper white with onl) 
the india ink outline and from this the ordinary zine cut 


is made. 
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The warning paragraphs in connection with the illus- 
tration of the circular saw are as follows: 

Torn parts or loose ends of wearing apparel should not 
be worn by employees while working around moving ma- 
chinery. 

Before oiling or cleaning machine and 
any part of machine, shut off all power and wait until moving 
parts come to a standstill. 

Keep hands away from revolving saw (2). 

Always wear leather protection apron when using saw. 

Do not push work away from back of saw with fingers— 


before adjusting 


use stick. 
Before removing work 
beyond back of saw. 
When sawing narrow stock, always use stick. 


from table (3), be sure to push it 


Where practicable, do* not stand directly in line of re- 
volving saw. 

All guards should be kept in place. 

Treat all uncovered gears as being dangerous. 

Shut off power when it is necessary to put any belts on 


pulleys with hands. 

When sawing lumber, keep straight edge of lumber against 
guide (4). 

Be careful at all times not to expose yourself or your fel- 
low-workmen to accidents. 

Report all dangerous conditions to 

All injuries, however 
diately, to prevent infection. 


foreman, 
eared for 


the 
imme- 


should be 


slight, 








FIG. 2. PUNCH PRESS 


The text accompanying the view of the punch press 
repeats the general cautions already given and adds some 
especiaily needed in the operation of this machine: 

Torn parts or loose ends of wearing apparel should not be 
worn by employees while working around moving machinery. 

Before oiling or cleaning machine and before adjusting any 
part of machine, shut off all power and wait until moving 
parts come to a standstill. 

See that no person is working on or 
fore setting flywheel (2) in motion. 

Be sure the hands are out of the path of punch (3) when 
treadle (4) is operated by the foot. 

Shut off power when it is necessary to put any 
pulleys with hands. 

All guards should be kept in place. 

Treat all uncovered gears as being dangerous. 

When putting work into die (5), keep mind and eyes on the 
operation and foot off treadle (4). 


about machine, be- 


belts on 
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Do not adjust punch (3) or die (5) while flywheel (2) is 
in motion. 

3e careful at all times not to expose yourself_or your fel- 
low-workmen to accidents. 

Report all dangerous conditions to the foreman. 

All however slight, should be cared for immedi- 


ately, to infection. 


injuries, 
prevent 
#3 


Punching Channel Sides 


To punch holes in the bottoms of structural-iron chan- 
nels is easy, but to punch holes in the sides is not so simple. 
As a rule, these holes are drilled; but if many parts are 
used and the channels are not too large, punching is much 
quicker. The Standard Dry Kiln Co., Indianapolis, Ind., 
requires a large number of short pieces of channel iron for 











SIDES 


PUNCHING HOLES IN CHANNEL 


making small trucks. Holes in the sides of these pieces 
are punched out in a press fitted as illustrated. 

The die block is shown at A. This is so made that the 
lower side of the channel] will fit in under its edge. The 
die may be seen at B. The channel is shoved in through 
the opening until it is in the correct position for the hole. 
The lever C is then pulled down. It operates a lever at the 
back and forces a pin in toward the channel, pressing 
it firmly to the die block. By pushing up on the lever 
the channel is released and may be shoved along or re- 
moved altogether. The hole punched in this particular 
piece is indicated at D, 

- 


Im a South American Office 


A Northern salesman was in the office of a South Amer- 
ican business man and was waiting for an earlier caller 
to finish his interview. From the place where the second 
visitor was sitting, the desk of the South American was 
in view. Suddenly a small panel behind this desk, but in 
view of both visitors, glowed with the words Sea breve, 
Translated, the legend is, “Be brief.” 

Shortly after this little occurrence the first visitor left, 
and the North American was ushered to the desk of the 
man upon whom he had called. Following the usual cor- 
dial greetings, the Northerner laughingly said to the man 
who was receiving him, “Please don’t light that sign for 
me.” The South American then explained that he had a 
push button concealed under his desk and within reach 
of his foot, so that a polite warning could be flashed for 
the benefit of the caller who was outstaying his welcome. 
Perhaps a similar device might be a time-saver elsewhere. 
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War Problems of the German 
Machine-lool Industry 


SrPECIAL CORRESPONDENCE 





SY NOPSIS—At the outbreak of war the mach ine- 
tool industry of Germany was prostrated, owing 
lo the culling off of foreign trade. 
an enormous demand for machines to produce 
Meanwhile had 
Women were then taken into the 
All stocks of partly 


built machines and parts have long since been 


Later on came 


war material, many workmen 
been mobilized. 
machine-tool building shops. 
exhausted. Today, plans are being made for the 
rebuilding of foreign trade when the war ends. 
The solutions of the problems have been largely 
due to the control of the industry exercised by 
the Ministry of War through two committees 

one for war raw material, the other for industry. 
All distribution of material and product and the 
direction of the manufacturing capacity are in the 


hands of these committees, 





The interruption of the commercial and economic 
intercourse between Germany and other countries did 
not take place at the beginning of the war, but was 


the result of a slow development that gave the German 


manufacturer time to accommodate his work to the 
rew conditions. Further, the commercial isolation of 
Germany is not entirely the result of the so-called 
British blockade, but is also due to a self-imposed 


restraint having as its final object the withholding of 
goods necessary for the conduct of the war. So one 
of the first steps taken by the German Government after 
the declaration of war was an edict, published on Aug. 3, 
1914, prohibiting the exportation of all goods and wares 
necessary for the defense of the country, or likely to 
be of assistance to the enemy. This edict, general in 
its first wording and merely intended to stop commercial 
intercourse for the first days of the war when all Europe 
was preparing for the ensuing great struggle, was soon 
followed by more explicit orders. Machines of all descrip- 
tions were included in the list of those goods not to be 
exported without special permission; but not all classes 
of metal-working machines were originally excluded from 
foreign trade, although most classes of machine tools 
were covered by the general description, “necessary for 
the defense of the country.” 


INITIAL SurPLuUS-oFf PropuctTion 


Germany until then had exported yearly about $20,- 
000,000 worth of metal-working machines of all kinds, 
while the import value given in the statistics of the 
Government was only $2,000,000. As it has been shown, 
however, that the estimated value of the imports of 
machine tools into Germany is much too low, one may 
take it that the real commercial value of those machines 
was some $5,000,000 to $6,000,000. Even so, there 
remains the fact that Germany, being a machine-tool 
exporting country, had left at the beginning of the war 
an uncalled-for yearly productive capacity of at least 
$14,000,000 worth of machine tools. 


The first and initial difficulty arising out of the war 
was therefore a surplus of production. This difficulty 
until it found its solution in 
the natural progress of events. Outside of a 
who were especially able to judge the importance of the 


existed for some time, 


few men 
struggle, most people in Europe were still under the 
impression that the war would be a short one and that 
its economic results might be insignificant, owing to the 
firm economic position of the countries engaged. So it 
seemed to be a disadvantage for the German machine-too! 
industry to have on hand material and half-finished 
stock for an output far above the needs of Germany's 
own consumption and manufacturers were rather inclined 
the orders curtailing their export 
occurred the first months of 
the Association of Machine-Tool Manu 
facturers, at its first after the declaration of 
early in 1915—complained mostly about the accu 
mulation of half-finished that 
while the manufacturers seemed to be 


to complain about 
during 


] 4SS8CS 


business, 
the war, and 
meeting 
war 
could not be sold, 


stock 
unable to finish 
it, owing to lack of labor. 

A great number of the machine-tool plants of Germany 
belong to the middle sized industries, having a compara 
tively small number of workmen. Unfortunately, just 
those smaller plants were most hurt in the beginning, 
owing to the withdrawal of workmen for military service. 
Gn the other hand, experience shows that in later months 
all those plants of medium size lying outside the congested 
industrial districts of Germany had a better chance of 
securing’ experienced labor than those in the so-called 
industrial districts. This fact proves again the correct- 
the rule that, generally industrial 
will he more elastic in times of need than 


ness of speaking, 
decentralization 
the accumulation of large industries in over-populated 
industrial centers. 


THE War 


With the progress of the war and the realization of 


CHANGES WrouGlTt BY 


its possible long duration, reorganization began to take 
place. Some of the smaller plants ceased to operate 
entirely; others changed over to the manufacture of 
more important goods than those made before the war, 
allowing a redistribution of labor, which brought about 
a fair solution of the labor problem. 

As we are now In the midst of the event itself, when 
the have 
their full developments have to be 
expected, it is of difficult to 
anything like a complete and coherent picture of all that 


the economic forces created by war not run 


course and new 


course extremely give 
happened. From the mass of information and experiences 
collected from time to time only certain tendencies seem 
to stand out, and it is practically impossible to concen 
trate the whole into anything like a system of industrial 
Mueh had to be done 
according to circumstances and convenience, and it must 
be left to the observer to extricate all those movements 


organization directed by one will. 


especially descriptive of the situation as a whole. 
Therefore, in discussing the question of labor in the 
German machine-tool industry during the first 18 months 
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of the war no hard and fast rules can be laid down. 
The individual manufacturer had to deal with the local 


problem as it arose, and the solution has not been uniform. 


Excluding from the inquiry all those plants which either 


ceased to work or changed over to other fields of produc- 
tion, it appears that during the first months of the war 
the lack of labor in all the larger machine-tool plants 
of Germany had rather a_ beneficial influence, as it 
relieved the owners of the necessity of dismissing work- 
This step would otherwise have been unavoidable, 
Later, 


men. 
owing to the disarrangement of the foreign trade. 
when conditions began to change, the industry had to 
accommodate itself to the lack of man-labor, and several 
of the largest metal-working plants of Germany resorted 
to the expedient of hiring women. The actual figures of 
the woman-labor employed in the production of machine 
tools cannot be given now, but they are certainly very 
large; and it is only too possible that woman-labor will 
have gained more than a casual foothold in this industry. 
The employment of woman-labor seems to have been 
particularly large in the populated industrial 
districts, as in the Rhineland. Here, the necessity of 
finding labor, as well as the need of furnishing employ- 
ment so as to eliminate as much as possible the effects 


more 


of the war upon the poorer classes, assisted very much 
in this development. 

Later in the war the industrial the 
machine-tool building industry in Germany began to 
It would be incorrect to say 


conditions in 


settle down to a routine. 
that they became normal, but a state of normality was 
reached by a natural process of accommodation to circum- 
stances and by becoming familiar with the conditions 
of war and the limitations it imposed upon German 
cconomic life. 

Germany in the meantime had 
surrounded by enemies, with few means of communica- 
tion with the world. German economic life 
therefore was thrown back on its own Out 
of the common danger and privation there sprang a 
new sense of entity and common purpose, which was 
ably directed by the Government. It is quite natural 
that the German machine-tool industry could not separate 
itself from this uniformity, but that, on the contrary, 
it had to become a subservient and important part of 
it. While the powers on the outside of the ring were 
able to replenish their diminishing stocks of industrial 
material by buying abroad, Germany was prevented from 
doing so; and its industry had to take up the battle, 
hacked solely by the resources existing in Germany, 
Austria and the Balkans or that had been preserved 
during the first months of the struggle. Not only did 
the German machine-tool industry have to supply the 
great number of machines wanted owing to the expansion 
of the internal activity, but part of its energy was directed 
into other channels—mostly in the manufacture of war 


become a_ fortress 


outside 
resources. 


material, such. as ammunition, guns, etc. 


SIGNIFICANCE OF CHANGE OF INDUSTRIAL PURPOSE 


It is difficult to understand the significance of this 
great change of industrial purpose in Germany and its 
effect upon the German machine-tool industry without 
understanding as well the forces that brought it about. 
Thirteen per cent. of all the imports into Germany had 
consisted of manufactured goods, while 63 per cent. of 
the exports were manufactured articles. 


With the cessa- 
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tion of the exports, therefore, there was set free an 
enormous surplus of manufacturing energy, which only 
had to be regulated to be useful. This transformation, 
even now only partly carried through, needed time, and 
even with all the statistical data in the hands of the 
Government it could be effected only step by step, so as 
not to disarrange and endanger the industries affected. 
Certain industries, as the textile, toy making and ceramic, 
which suffered especially from the loss of exporting and 
from the reduction of labor by the mobilization, could 
not overcome the depression. In those industries women 
had taken a prominent position before the war. 

The machine business soon began to feel the lack of 
orders coming from the other industries. On the other 
hand, the decrease in the output of machines for general 
purposes began to liberate the productive energy of the 
machine builders, including the machine-tool makers, for 
the immediate and growing military needs, which came 
rapidly into prominence. Large quantities of iron and 
steel otherwise used in industrial production were now 
also free for Government purposes, 

How large this military demand has grown can only 
be guessed. It is, however, interesting to observe that 
the Verein der Kisen- und Stahlindustriellen (Association 
of Iron and Steel Industries) reports in 245 of the 
associated plants an increase of persons employed from 
117,000 during August, 1914, to 447,000 during August, 
1915. This record is probably a good guide for all the 
industries employed in defensive work. Another example 
worth mentioning is the increase of the profits of the 
Krupp works from $9,000,000 in 1914 to $22,000,000 in 
i915, which figure is especially significant if viewed in 
connection with the higher cost of raw materials and 
production resulting from the war. 

Activity oF Merat-Workine [NpusTRY 

The activity in the metal-working machine industry, 
which became more and more prevalent during the early 
part of 1915 and continued throughout the whole year, 
was influenced by a number of things, of which the large 
demand for machines for the armament industries was 
the most outstanding. Outside of that there was an 
apparent tendency to replace human labor more and 
more by that of machines. Not only was this action 
necessitated by the lack of skilled labor, but the employ- 
ment of woman-labor made desirable the use of automatic 
machines for all possible purposes. So it will probably 
be seen that the German machine-tool industry has taken 
up the manufacture of certain types of automatic 
machines formerly bought abroad, which may affect 
materially the German machine-tool business both at 
home and abroad after the war. 

The lack of machine tools for special purposes was 
much felt at the beginning of the war. Before the war 
America supplied a large percentage of the automatic 
machines imported into Germany. Further, Germany 
and America were strong competitors in many of the 
European countries, Germany furnishing the more simple 
machines, while it fell to the lot of America to supply 
the complicated types. There is no information to indi- 
cate how far Germany may have been able to make use 
of stocks of American machines of that class in the 
hands of German firms in neutral countries at the 
outbreak of the war. It is, however, said that those 
stocks weve not large; and even if there have been loop- 








1916 AMERICAN 


April 27, 


holes through which German manufacturers were able 
to secure American machine tools for some time, this 
practice has become increasingly difficult with the progress 
of the war. Consequently, German industry has been 
compelled either to go along as well as possible with 
the machines on hand or to build such machines in her 
own plants. 

To prevent Germany from spending her industrial 
strength in the beginning of the conflict and 
conserve her economic energies, measures were soon taken 
to put a brake on the waste of energy and material 
A careful preservation of re- 


also to 


wherever such existed. 
sources was inaugurated, which possibly forms one of 
the most noteworthy economic and industrial features 
of the present war. The machine-tool industry was 
affected by those measures in several ways, both with 
regard to the supply of raw material and in its own 
production. 


INDUSTRIAL DEPARTMENT OF THE MINISTRY OF Wark 

Early in the war there was formed an economic and 
industrial department of the War Ministry. This depart- 
ment apparently has not been copied by any of the other 
nations at war, but has its counterpart in some degree 
in England in the Ministry of Munitions, which is 
intrusted with arbitrary powers in every direction. The 
method of precedure of the War Ministry is not to apply 
for legal powers from the Reichstag, but to issue edicts 
that So there stands 
nothing in the way of that body, which can proceed 
without loss of time and can enforce compliance with its 
orders. This industrial and economic department is 
divided into a number of different committees, the mem- 


become effective immediately. 


hers of which have been selected from among the leading 
German experts. 

The machine-tool industry has to deal especially with 
two of those committees—the War Raw-Material Com- 
mittee and the Industrial Committee. Bodies of the same 
sort have been formed in Austria. The working of those 
departments in their relation to the machine-tool industry 
is best explained by several examples. As _ previously 
explained, it has become necessary to close the frontiers for 
the export of certain machine tools, in fact for any trade 
that might benefit the enemy. Such an arrangement, how- 
ever, might prove detrimental to the home industries if 
carried out too strictly. Relief had to be given in some 
way—mainly where it was necessary to keep up good 
commercial relations with neutral countries. So a special 
commission was formed for the purposes of passing export 
permits to manufacturers who could prove to the depart- 
To facilitate this 
subcommittees in 
industry 


ment the necessity of such licenses. 
work, it necessary to form 
larger industrial centers. The machine-tool 
by those permits has been able to keep up necessary 


Was soon 


connections. 
MacuHINE Toots AND RaW MATERIALS 


It may be mentioned that German machine tools had 
apparently been obtained through loophole by 
manufacturers in countries at war with Germany and 
that in consequence a close observation of buyers from 
neutral countries had to be kept, which was a continual 
source of inconvenience to both the German manufacturer 
and the bona fide neutral buyer. 

The enormous consumption of iron, steel and raw 
manufacturing purposes was also felt 


some 


materials for 
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seriously in machine-tool building, and the steps taken 
to relieve the shortage are of more than a_ passing 
interest. These relief were of different kinds. 
Germany was able to produce sufficient steel for her own 
purposes, but there was a cessation of the movement of 
other metals. <A investigation by the War Raw 
Material Committee disclosed the fact that the difficulty 
was not so much a shortage of the materials in question 
as insufficient elasticity in the existing means of distribu- 
tion. It was therefore necessary to bring about changes. 
Already in the first months of the war this lack of 
elasticity had shown itself, and there had been attempts 
to corner the market the benefit of 
So the Government stepped in and decreed highest. prices 
for the more important materials. 

It would take too much space to cover the whole field 


steps 


close 


for certain 


users, 


ef those preventive measures, but the following prices 
(for 100 kg., equivalent to 220 lb.) may be of interest: 
Electrolytic copper, 200 marks ($50): best old brass, 145 
marks ($36.25); old bronze, 175 marks ($43.75); 
aluminum, marks ($81.25); nickel, 450 marks 
($112.50); antimony, 150 ($37.50); tin, 
marks ($118.75). The mark price is given without 
reference to the present exchange rate, but at its former 
four marks to the dollar. 


99° 
325 


marks 175 


value, which was about 
It became evident, however, that the schedule of maxi 
prices not sufficient to the market 
supplied. More serious steps had to be taken, and a 
general disclosure of all the stocks of metals was enforced 
by a system of Other materials were 
included later in the list of raw materials to be reported. 


mum was keep 


registration. 


But the registration was intended not only to secure an 
unhampered supply of raw materials necessary for the 
defense of the country, but to collect as well all data 
Further 
unused 


affecting the industrial resources of Germany. 
the 
electrical and power machinery, and this system has been 


edicts made compulsory registration of 


slowly extended into other fields. 


ORGANIZATION FOR Scrap RECOVERY 


Again, to give an example, this time from the Austrian 
system, a special Old-Iron Commission was formed to 
take charge of the scrap-iron resources of the country 
Owners of scrap were compelled to disclose their stocks, 
which were registered and taken charge of by the com 
No removal from the holder took place and 
with old 
metals, as long as the stock itself was not decreased 


mission. 


no interference sales between merchants of 


But such sales had to be reported, so that the commission 
All 


actions between the holders of the stock and consumers, 


might know where stocks could be found. trans 
however, must pass through the hands of the commission, 
The same system applies to all disclosed stocks of raw 
materials held in Germany, where special holding com- 
panies have been formed for the distribution of such 
holdings to consumers. 

The registration of electrical material, machines, trans- 
formers and dynamos was ordered for a twofold purpose : 
First, it became necessary to collect as much copper as 
possible, and for this reason the committee that had in 
hand this section of the organization of German reserves 
had powers to order the destruction or reconstruction of 
the registered machines in such a way as to exclude 
the use of copper wherever possible; second, there is 
the desire not to expand unnecessarily the productive 
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energy of the electrical industry in Germany during the 
war, owing to the lack of raw material. By registering 
all unused machines, however, there are possibilities for 
employing all existing machines where there is need for 
them. A manufacturer desiring a motor for his plant 
can be put in touch with one who has a power plant, 
but is unable at present to use it. The feared shortage 
of leather for belts was overcome in a similar way. 

To facilitate the distribution of materials, a special 
organization was set up. As in the case of export 
permits, special offices distributed over Germany have 
the right to issue permits for the sale and consumption 
of raw materials, machines and so on. 


CoMPENSATING FOR Economic DISARRANGEMENTS 


The industrial department of the War Ministry has 
been especially useful for the purposes of the machine- 
tool industry. As mentioned, at the beginning of the 
war the conditions seemed to be rather disadvantageous 
for the industry, and overproduction was feared by the 
manufacturers. The progress of events brought a change, 
and for some time there was every conceivable difficulty 
in filling all the incoming orders for new machines. 
The industrial department was able to spread information 
that relieved the situation, making it possible for manu- 
facturers to organize their production according to the 
needs of the market. In this connection there must 
be mentioned the Kriegswirtschafts A. G., which has 
done much to equalize demand and supply. 

It is only too natural that, during a war like the present 
one, considerable disarrangement must take 
place, depressing industries of one class or in one part 
of the country while bringing about excessive demands 
in others. So it becomes necessary to curtail the output 


economic 


in any certain direction, while in others an immediate 
increase is imperative. This event has of course occurred 
in Germany, resulting in the slowing down of machinery 
of certain sorts and doubling the work of others. Very 
much as in the case of electrical machinery, steps have 
been taken to facilitate the exchange of industrial 
machines from places where not wanted to others where 
there is a demand. Machines can for 
exchange, and manufacturers desiring to buy can register 
their needs. The Kriegswirtschafts A. G. has taken in 
hand the sales of machines and material found in con- 
This applies to machine tools and 


be registered 


quered_ territory. 
ether kinds. 


IMPORTANCE OF MacuINE-Toout INpbUSTRY 


The part played by the German machine-tool industry 
in the present struggle is a very important one. The 
war has shown that only strict codrdination of all interests 
for the benefit of the whole can obtain results in a time 
when all the known rules of ordinary economic life have 
ceased to operate. While it is therefore impossible to 
view the German machine-tool industry during the last 
18 months independently from all the other German 
industries, it is, however, useful to enumerate briefly 
the special effects of the war on that industry. In 
doing so we see early in the war a short but very heavy 
depression, owing to the sudden stoppage of export 
facilities. With the progress of the war the cessation of 
foreign imports of machine tools, in combination with 
the for machine tools from all the 


large demands 


industries having war orders, begins to create a contrary 
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The machine-tool industry therefore is com- 
pelled to resort to the use of woman-labor. It is further 
called upon to construct certain machines 
formerly largely imported. To relieve the shortage in 
machine tools in certain districts, it becomes necessary 
to organize machinery to facilitate exchange and sale. 
Shortage of raw materials makes necessary changes in 
constructive methods and in the employment of certain 
metals. The fact seems to be established that a modern 
war must invariably increase the demand for machine 


tendency. 


classes of 


tools. 
Macuineé Toots AFTrer THE WAR 


The fact was mentioned that the import as well as 
the export of metal-working machines has been greatly 
curtailed, in fact almost entirely interrupted. Except for 
the small number of machines exported under special 
permits, none have left the country, and the import has 
The German 
statistical office has ceased to publish any foreign trade 
the and the full 
history of the foreign business of Germany during the 
war most likely will never be written. | 
are obtainable with regard to foreign sales of metal- 


been small in comparison with what it was. 


figures since the outbreak of war, 


So no figures 
working machines. Germany, however, has ceased to 
trouble about the export business of today. 
preparing for the future, and there is no doubt that 
the machine-tool industry will try to regain at least a 
large part of the market lost. It is doubtful whether the 
industry will be able to start exporting at once after 
the cessation of hostilities. 


She is now 


PROBABLE Future REQUIREMENTS 


The lack of raw material naturally has restricted 
o.dinary manufacturing, and consequently only those 


machines have been constructed for which there was 
most urgent need. Further, the mobilization of all 
machine resources will have used up all the hidden 


reserves. Many a machine that had done quite satis- 
factory service before the war has been scrapped, and the 
machine-building industries have been living from the 
fat of the prosperous years. When the war is over, it 
will take some time before the previous comfortable state 
is reached again. Consequently, there will be a great 
demand for machines. Many will have to be imported, 
many will have to be built in German plants, and 
consequently German machine-tool builders most likely 
will prefer to supply the home market at first before 
entering the foreign field. On the other hand, even 
with these restrictions there must take place a certain 
amount of export. Stocks in the whole world have become 
low. For a while the surplus manufactured in the 
United States and still under order will help to over- 
come the shortage, which, however, will become more 
pronounced when normal conditions return. 

The German economic war committees have taken 
precautions for that event, and for several months there 
has existed a special department for the reéstablishment 
of German foreign trade after the war, conducted by one 
of Germany’s most prominent experts. 

German machine-tool construction has also undergone 
considerable changes during the war. It will be interest- 
ing to see how those changes will ultimately affect the 
sale of German-made machine-tools in foreign markets 
after the war. 
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Holding an Arbor in the Miller 


The illustration shows a method of securing a miller 
arbor in the taper of the spindle, thereby preventing 
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HOLDING THE ARBOR TO PREVENT TWISTING OFF 
THE TANG 


the twisting off of the tang, when it is necessary to take 
heavy cuts. 

The spindle A was removed from the machine and 
an ordinary 8-pitch right-hand U.S. F. thread cut on 
its nose. A shouldered nut B, with flats C fitted to a 
standard wrench, was employed to draw the arbor into 
the spindle hole. Cuares G. Kak in. 

Buffalo, N. Y. 


Expanding Arbor 


A satisfactory arbor is made with a taper shank A 
to fit the lathe spindle and is turned to the desired 
size at B for the work. It is splined in the usual way 
with any desired number of siuts C. We have found four 
to work well. 

The draw rod D is made of soft steel fitting loosely 
in the bore and seating against the taper L and the 











ARBOR 


AN EXPANDING 


heavy spring H. The disk E£ is made of soft steel and 
is about °4 in. thick, 4 in. diameter. It is threaded 
2 pitch and fits the arbor at K. There are four holes 
equally spaced around it to receive the handle G, which 
is a %4-in. rod 12 in. long. 

The ,};-in. tool-steel rod F is a driving fit through the 
hole in the draw rod D. The disk EF is screwed on and 
against the rod F, drawing the tapered end against the 
taper L. The arbor is slotted to allow the rod F to travel 
and draw the expander rod D inward. A spring forces 
the rod D out and releases the work. P. 8. SMITH. 

St. Louis, Mo. 
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Letters from Practical Men 
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Adapter for Spring Collets 


The adapter, Fig. 1, was designed for lathes that did not 
have a draw-collet attachment, but had the style of collet 
shown in Fig. 2. 

The body A, Fig. 1, 
fit the nose of the spindle of a 16-in. lathe. 
is screwed to the spindle and bored in position to receiv: 


is made of cast iron, threaded to 
The casting 
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Fig. 2 


Fig ] 


SPRING-COLLET ADAPTER FOR THE LATHE 
tae collet. The outer end is threaded to fit the nut B, 
which is made of machinery steel and pack-hardened. 

In use, the nut & is screwed up against the face of the 
collet, which forces it back into the casting and against 
the taper, squeezing it down on the work. 

Of course, this contrivance was not as handy as the 
draw-collet arrangement on the modern toolroom lathes ; 
hut it was verv convenient around a shop where most of 
the machines were old-timers, and it enabled us to use col- 
H. M. Darwine. 


lets which we already had on hand. 
Greenfield, Mass. 


Magnetic Screwdriver 


I arranged a Clark patent screwdriver as shown, mak- 
ing it magnetic. I drilled an }4-in. hole 4 in. long in 
the wooden handle of the screwdriver and in it placed a 
“fountain-pen flashlight” battery )), which is a little over 








A MAGNETIC SCREWDRIVER 


3 in. long by 5¢ in. in diameter. Previously, a 5-in. length 
of No. 22 double cotton-covered wire had been soldered 
to each pole. 

These pieces of wire must be at least 5 in. long, as it is 
necessary to solder them on the battery with the wires 
coming through the two holes J and through the }{-in. 
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hole. After the soldering the battery is drawn into the 
hole by the wires. Each wire is cut off, leaving about 1 in. 
projecting outside the holes J. 

One wire is soldered to the brass spring B, 1x14Xxq\5 in., 
which is held by a wooden screw C. Six layers of No. 22 
double cotton-covered wire are now wound on the front end 
of the steel nose plece. One end is soldered to the wire # 
and the other end to the ®<-in. brass washer held by the 
wooden screw (". A wooden plug II keeps the battery in 
place. 

Normally, the spring P is not in contact with the washer 
A; but when pressed into contact with it, the current 
passes to the coil around the nose piece. As the nose piece 
When the blade @ is 
inserted in its socket, it also becomes magnetized and will 
James McIntyre. 


is of steel, it becomes magnetized. 
hold steel screws. 
Bridgeport, Conn. 
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Spring Support for Pyrometers 


The illustration shows a spring mounting for pyrome- 
the 


ters, to counteract shocks and protect instruments. 
Pyrometers in the black 

smith shop, while not ——_ . 
very close to any of the 
large heavy steam ham- 
mers, gave a_ lot of 
trouble, as the operation 
of the large hammers in- 
terfered with the read- 
ings. Several different 


things were tried, among 





them alternate lavers of 
felt The 


! 
weod. | 
method proved | 


and 
shown 


satisfactory, and there is 


now no quivering of the 
indicator when hammers 
are working. 
the concrete base C' are a 
layer of felt, a board and 
then the springs, made 


Concrete 


On top of base 





ee 


isis Ene 

PYROMETER SPRING 

oe SUPPORT 

of 4%y-in. round spring 

These support the 

case and the that 
Renovo, Penn. 


protect the 
the device. 
K. LONG. 


and 
for 


pyrometer 
back 
JOSEPH 


steel. 
board forms a 


me 


Multiplying Lever Test 
Indicator 


The accompanying illustration shows a test indicator 
the toolroom. The 
working parts are simple, compact and well protected 
from dust and injury. The joints A and B give a wide 
range without additional change of position in the tool 
post. When the indicator is removed from the holder, 
it is so small (84x1% in.) that it can easily be clamped 
to a surface gage for button work. 

An enlarged view of the mechanism, which consists of 

The plunger C 
This lever in turn 


which has proved satisfactory in 


two levers and a flat spring, is given. 
moves the lever D, which pivots at F. 
moves F by means of the pin G, which is riveted to the 


lower lever and is a free fit in F. The lever F pivots 


on the pin H, and its extremity J has been pointed 
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and bent so as to act as a pointer for the graduation 
on the cover. A simple scheme to get the correct spacing 
for these graduations is as follows: 

Take a 2-in. micrometer and caliper the indicator at 
the points C and K. For each 0.001-in. movement of 
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DETAILS OF TEST INDICATOR 


(, lay out the corresponding spaces on the cover, as 
shown by J, the pointer. LAWRENCE E, OLSEN. 
Schenectady, N. Y. 
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An Emergency Repair on a 
Stone Crusher 

The sketch shows a cast-iron adjusting nut for a stone 

The nut has two square threads per inch, some 

There was no extra nut 


crusher. 
of which broke off at the root. 


' ---— ef 





CRUSHER 


EMERGENCY JOB ON A STONE 
on hand, so the damaged one was bored to the dimensions 
shown at A. The original dimensions are given at B. 
After the nut was bored, the shaft was placed where it 
belonged, which is in a vertical position. Babbitt was 
poured in the nut and around the threaded shaft. 

In about six months it was necessary to adjust the 
shaft, to get the proper size of stone going through the 
crusher. A new nut was on hand, so two 114-in. holes 
were drilled at C, and a punch was driven in to break 
the nut. The babbitt threads were found to be in good 
shape. W. F. Jounson. 

Howes Cave, N. Y. 
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Adjustable Vernier Gage left soft and ground square on the surface grinder. The 
my . center should be hollow about 0.005 in., to receive thi 
The illustration shows the combination of a vernie1 ; . 
i hamond i] mixtu ALFRED ERICSON. 
and a micrometer into one tool. To get the graduations Chiceen Ti} 
accurate on the sliding rod, I inserted a scale from a , 
B. & S. depth gage. I found that, after this tool is onc 


Jig for Drilling Cranks 


In two cranks A and B the center distances between 





oles are the same, but the large diameter and t] 
ire oles vary about 4‘) i n diameter. The work 
s blanked and pierced and then placed in a jig, the 
iret } lk LO iM reat i le drilled \s 
t output is not ver t Was ¢ ed to char 








AN ADJUSTABLE VERNIER GAGE 


set, its accuracy can be relied upon without the use of 
a standard test rod. It will measure from 0 to 5 in. by 
thousandtlis. 

This is an original idea with me, and I have one tool 
that has given good service. I should have made this 
tool to measure 6 in., but I did not have any way to 


vraduate the rod, so I hit upon the idea of inserting a 





scale. Unfortunately, the scale was graduated for only 
5 in. KARL J. FENNELL. 


Davenport, lowa. ADJUSTABLE JIG FOR DRILLING CRANKS 


the jig used on the large crank so that it would handk 
Lap for Square Corners both cranks. The illustration shows how this plan wa 


The illustration shows a useful lap for finishing sharp Carried out. 


square female corners. { had some difficulty in getting The solid V-block is taken off and the adjustable Orn 
good results in making molds of tool steel hardened and put on. The parts C are made of tool steel and beveled 
ground to sizes within a limit of 0.0002 in. off to have the shape of a V-block. The parts C pivot 
I designed the tool shown, which proved satisfactory on pins D in the slotted studs &. The adjustment 1s 
Diamond dust, mixed with oil to suit, was applied be- made by the setscrews F’, locked by the nuts G, Th 
. same resting blocks // and J are used, as well as the bush 

i ing for the small hole and the method of bringing the 

work into the V-block and holding it. Slip bushing 


io” are put in the jig in place of the solid one for reaming 
al the large holes M. Bass. 


Davton, Ohio. 


Balancing the Machines in a 
Trade-School Course 





tl mre py r One common error in purchasing machines for a trad 
i |) ae . . : . . - 
1 FQ pp school machine shop is to follow the established precedent 
: ny of buying one planer, one shaper, one universal miller, on 
. - y Vy mnroht d 1] SUT | oy leat is ) ry ow 1 } 
ae OM LH V uprignt aril, one universal & rit and a varving numopbel 
S Yip of lathes. This practice tends toward giving an unbal 


We 
~ Wy . : 
; [yy anced course, because the course s made to fit the ma- 


chines, This is decided Wrong thr machines should 


it the course absolute ly | ne right fT ne to do m TO ce 





t i? 


LAP FOR SQUARE CORNERS cide the number of hours 
ad FOR SQ t<E CORNERS 
nit. find what relation each unit bears to the total 


tween the two halves. which were then screwed together, number of required hours and buy enough machines to 


allowing the mixture to press out between the two thin vive an adequate balanced training to each hor 
edges. \ trade-school course, as a matter of time economy, 
In lapping, the mixture will soon appear in the cor- must he condensed. The training must be continually 


ner of the work. The tool should be made of tool steel, progressive, with verv little repetition of unit training 
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‘lassroom work infringes so much on the shop end of 
the teaching, as compared with a commercial apprentice- 
ship, that every minute of a boy’s time in the shop must 
be utilized to his advantage. To do this, the 
must be carefully predetermined and well balanced. 


course 


An apprentice in a machine shop generally receives 
three years of training, 52 weeks in the year, for 54 hr. 
each week, or 8,424 hr. Sometimes this total is greater, 
sometimes less. In trade-school work the hours required 
in the machine shop range from 2,000 to 4,000, accord- 
Some technical high schools demand 


So it mav be seen that 


ing to the school. 
only 250 hr. in the whole course. 
this condensation of time required for the stipulated work 
must be met yy well-studied methods in the presentation 
of the subjects. 

Taking into consideration the fact? that in a commer- 
cial machine shop the apprentices are carefully selected 
from a number of applicants, whereas in a trade school 
the bovs are generally taken as thev come (dumped down 
a chute into the machine shop, so to speak), the problem 
of properly balancing a course to suit conditions has diffi- 
culties all its own. 

It makes no difference whether the boys are to spend 
each alternate week in the machine shop, each alternate 
day; the training on each 
This is true 


hour or only Ll, hr. each 
machine should be properly proportioned. 
whether the work is under the project system or mass 
production. 

Let us take a machine shop for 30 boys. It is equipped 
in the usual way with one miller, one planer, one shaper, 
one upright drill and one grinder. Let us see the number 
of hours each boy can spend on any one machine, 


ing that there are 25 lathes to accommodate the pupils 


assum- 


who are not assigned to these five machines mentioned and 
also assuming that 4,000 hr. are required for a complete 
course, as that, seems to be the maximum number of hours 
among trade schools. In 4,000 hr. each one of the 30 boys 
must get his turn at the miller, for instance, or 13314 
hr. Now, 1331, hr. on the miller for any boy, however 
bright, is far from being sufficient, as all must admit. 
and naturally more time should be given to such work. 
This is how things stand among a great number of trade 
and the The 
courses are made to fit the equipment. 


schools, condition should be corrected. 

The proper way to purchase machines for a trade school 
is to come to a decision regarding the length of time 
that is going to be assigned to the different units of a 
trade and then to purchase the machines accordingly. 
This practice gives a balanced course and makes the 
machines harmonize with it. For example, many commer- 
cial machine shops divide the apprentice’s 3-yvr. course 
into three months of milling, three months of planing, 
three months of shaper work, three months of grinding, 
ete.; that is, one-twelfth of the apprenticeship period is 
devoted to each of these. five things. Now, if in the com- 
mercial shop experience has taught that one-twelfth of the 
boy’s time on the miller gives him a sufficient working 
knowledge of that machine to suit the demands, then it 
is safe to accept. this proportion as a beginning for use in 
the trade-school machine shop. 

If one-twelfth of the pupil’s time is set aside for mill- 
ing, each boy will receive 36624 hr. of this branch of 
the trade. In order for each one of 30 boys to get 36634 
hr. of milling, the number of millers to- be purchased 


would be found by multiplying the number of boys by the 
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number of hours of each unit and dividing by the number 
For instance, 30 & 36624 = 
Buying three 


of hours in the course. 
11,000 hr.; 11,000 — 4,000 = 234 millers. 
millers, three planers, three shapers, three upright drills 
and three grinders would be a fraction over the required 
number of machines and would allow for a little future 
growth. 

The criticism of this plan would be that it is much 
easier for a trade school to secure lathe work than it is for 
it to get milling, planing, drilling and grinding, but a 
little more scouting on the part of the shop superintendent 
can accomplish the desired end. It is much better to give 
the shop superintendent a part of his time exclusively for 
the purpose of going about among the factories looking 
for their superfluous planing, milling, drilling and grind- 
ing than to let the pupils fail to receive sufficient training 
in five of the fundamental machines of the trade. 

The boring mill, radial drill, gear cutter, turret lathe, 
etc., should have as many hours assigned to them as 
seems proper to their local importance. 

As the attention of the shop instructor should be 
devoted entirely to the supervision of the operation of the 
different machines under his charge, all such things as 
the teaching of the lacing of belts, chipping, filing, scrap- 
ing, tapping, assembling, ete., should be treated as shop- 
instruction subjects under the head of classroom work. | 
fail to see where a trade-school shop with its already lim- 
ited number of hours can provide time in the shop for 
these essential things without encroaching on the hours 
set aside for the operation of machines. If left to the dis- 
cretion of the machine-shop instructor, the attention given 
them might be of a haphazard nature, whereas if assigned 
a definite number of hours in a certain classroom, they 
would be given the methodical attention due their im- 
portance in a well-balanced course. 


Worcester, Mass. Rospert J. SPENCE. 


Drill Jig for Crossholes 
im Round Stock 


shows a V-block with attachment for 
Both the clamp A 


The illustration 
drilling crossholes in 


round stock. 





DRILL JIG FOR CROSSHOLES IN ROUND STOCK 

for the stock and the bushing holder B are made ad- 
justable. Francis J, DirrmMar. 
Elizabeth, N. J. 

















April 27, 1916 AMERICAN 


MACHINIST 


~> 
~ 





CTT TT TLL 








Esannusnu.nussveungvevauonnvdsuetnucnscas cassette U44i0ene4eaeeoUnevOeUUGLONEUOUGH HORA UUAAAEUOLAAUSbUHESGLzEOUOENOnUOLGNEEDUONEngUEOANGnnUONdOGODOAOObOOOGeNanUGAAsEUALAndbONAAGAUUMLOEESUUO LAO ONdEzOUUANUOUOOOOOEUOGAGnUOHAMROUASONOUUHGGEUUONENEULLLOOUUOAGGOUGANEUUOTOEOUUA GGA ULGGNEgUGOONOLUUAONENOOO OSU OUEES UMONUONL LE LUAL HA HULAEE ULLAL 


Straight and Taper Forced 
and Shrunk Fits 


The three papers on the subject of forced and shrunk 
fits, published in Engineering News, Mar. 17, 1910, and 
in American Machinist, page 377, Vol. 42, and page 275, 
Vol. 44, are a valuable contribution to the subject of 
force fits, since they give us a much needed codrdination 
and selection of the large amount of information sup- 
plied by many experimenters, 

The alignment charts given by 
the last two papers are clear and simple enough, but 


Professor Jenkins in 
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FIG. 1 CAST-IRON RING FORCED ON A STEEL SHAFT 
“Fundamental Equations for Press Fits” published in the 
“Engineering News” Mar. 17, 1910. “Formulas for Forced and 


Shrunk Fits” published in the “American Machinist,” Vol. 42, 
page 377. “Formulas and Alignment Charts for Taper Press 
Fits” published in the “American Machinist,” Vol. 44, page 275 

Note—The empirical formulas were derived from data 
corresponding to the full-line portion only of the curves shown 


they do not readily show the comparative difference 
between the results obtained by using the formulas for 
straight fits and those for taper fits and do not show how 
the theoretical formulas published in Engineering News 
differ from the empirical formulas for either straight or 
taper fits. 

I have plotted in a different way the fundamental equa 
tions and the empirical formulas derived by Professor 
Jenkins. I believe that this method is more handy and 
gives a more comprehensive idea of the relative meaning 
of the three sets of 
graphically by means of the curves on the charts, Figs. 
1 to 4, from which it will be noted fhat all four combina- 
tions of cast iron and steel are covered. 


formulas. My results are shown 


scussion of Previous Question 


HAUL 
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Radial and tangential stresses and forcing pressure 

are plotted against both ratios: 
Outside diameter 
Diameter of bore 


Thickness of ring 


and 
Diameter oy bore 


The stresses are for a press fit of 0.001 in. per inch of 


diameter of bore, and the forcing pressures are for 0.001 


in. force fit and the 1-in. length of fit. For any force 


fit J for a ring having an outside diameter ) and a bore 


d find out to what fraction of 0.001 in, per inch of bor 


the given press fit coresponds and multiply the value olf 


the stress obtained from the diagram for that fraction. 
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FIG. 2. CAST-IRON RING FORCED ON A CAST-IRON SHAFT 


“Fundamental Equations for Press Fits” published in the 
“Engineering News,” Mar. 17, 1910 “Formulas for Forced and 
Shrunk Fits’’ published in the “American Machinist,” Vol. 42, 
page 377 “Formulas and Alignment Charts for Taper 
Fits” published in the “American Machinist,” Vol. 44, page 275 

Note—The empirical formulas were derived from data 
corresponding to the full-line portion only of the curves shown 


Press 
, 


The result will be the stress (tangential or radial) cor- 


responding to the press fit J. 
13 in. out- 


For example: If we have a cast-iron ring 


side diameter and 5-in. bore forced on a steel shaft with 


0.003-in. force fit, we find from the diagram that for 
D 13 : : 

— = 26 the tangential stress for 0.001 in. per 
d ~ 


inch of bore (or 0.005 in. total) is 10,200 Ib. per sq.in. 
(using the curve corresponding to the fundamental equa- 


tion ). In this case the force fit per inch of bore is 


0.003 


0.0006 in., which means that it is only 0.6 


» 
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of 0.001 in, 
will be 1 


per inch of bore. and the corresponding stress 


200 &K 0.6 6.120 Ib. per sq.in. 


If we want to know what is the pressure to be used 
to force the ring on the shaft, we find that for 0.001-in. 
press fit and J-in. length of fit we need to use 1 ton. 
In our case we have 0.003-in. force fit, and we shall need 
to use 3 tons for every inch of length of the fit (for 


inch of width of the ring, independently of the 
the fitted surface that may 
, always assuming that the 
a uniform section on all the width). 
In the case of a taper fit, if h is the 
length and LU’ is the relative axial displacement of 
ring and the shaft, the total Uh, 


every 
be relieved at the 
ractically 


on of 
cente ring is of p 
inch of 
the 
and 


taper per 


fit will be 
Uh 
d 


but use the 


press 


the press fit per inch of bore will Proceed also 


in this case in the proper 


same way as before, 
curve in the diagrams shown corresponding to the equa- 
tions for taper fits. 

relied 
that he 


Jenkins’ empirical formulas can be 


data 


Professor 
upon only between the limits found in the 
hetween D lt and 0 L for 

d d 
yt the 


investigated ( taper 


curves are 
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fits). corresponding portions 
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SHAFT 


published in the 


FIG. 3. STEEL RING 


“Fundamental 


FORCED ON A STEEL 
Fits” 


Press 


Equations for 


“Engineering News,” Mar. 17, 1910 “Formulas for Forced and 
Shrunk Fits” published in the “American Machinist,” Vol. 42, 
page 377 “Formulas and Alignment Charts for Taper Press 


Fits” published in the “American Machinist,” Vol. 44, page 275 


shown in full lines: 
dotted lines. 
have stated before, 
Jenkins with his 
useful contribution to the practical knowledge of forcing 


the remaining portions of the curves 
are shown 
As I 


fessor 


that Pro- 


made a 


there is no doubt 


investigation has very 
pressures that may be expected between certain limits and 
but I that his em- 
pirical formulas are expressed in such a form that they 
cannot be relied upon for values of the variables outside 


for a given class of work; believe 


of the limits of the experiments investigated, because the 
equations fail to 


satisfy the fundamental requirements 
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MAC »T 
not having all the terms of 
dimensions, the formulas cannot be 

This is a very undesirable feature 
formula and may lead to serious errors 


of the dimensional theory, 
the 
generally 
for any empirical 
when the limits inside which it may be used are not kept 


same and sO 


correct. 


in mind. 

If a ring having a bore d, a length L and a section A 
is forced on a shaft with a press fit J and the pressure 
used is P, these five quantities must be connected by some 
relation, which may be symbolized by F(d, L, 

Applying Buckingham theorem (see “Model 
and the Empirical Equations,” 
“Proceedings” of American Society 
Engineers, 1915) we find: 


es tye 
/ d ) (= a 7) 


function 


sort of 

J, P 
Experiments 
by E. Buckingham, 
of Mechanical 


Forms of 


s an unknown which remains to be 
the experiments that Professor Jenkins has 

An equation of this form would undoubt- 
the the unknown 


and 


where y 


found from 


investigated. 


edly be correct, because all terms of 


function are independent dimensionless, and we 


hould not be led to the absurd results that we get when 
in the empirical formulas for straight fits (except for 


steel on steel) we put ¢ D. 
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“Fundamental Equations for Press Fits’ published in the 
“Engineering News,” Mar. 17, 1910. “Formulas for Forced and 
Shrunk Fits” published in the “American Machinist,” Vol. 42, 
page 377. “eeeaaie is and Alignment Charts for Taper Press 
F its” published in the “American Machinist,”’ Vol. 44, page 275 
Note—The empirical formulas were derived from data 


corresponding to the full-line portion only of the curves shown 


I believe that, since Professor Jenkins has made such 
a thorough study of the problem of force fits and he has 
all the data from which he derived his empirical for- 
mulas, it be an easy matter for him to rewrite 
his formulas in a more consistent with the dimen- 
empirical formulas and more 


would 
way 


sional requirements of 


. ae : , 
generally correct for any value of , this being a step in 
. . ( . 


the direction of logical analysis. W. W. Knieut. 


Ampere, N. J. 
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Best Way To Do Certain 
Things--A Leaf Jig 


Speaking of the best way to do certain things, the 
jig and fixture field is certainly rich in opportunity. 
One case is the leaf type of jig. Since this design of 
jig is used in all sizes for many kinds of work, remarks 
The be 
arrangement in this jig is to have the leaf support the 
work—in other words, drill against the leaf. The bush- 
ings should be placed in the frame of the jig and the 
work should be located there, thus accurately registering 
the work with the bushings. 

The mistake often made in the design of these jigs 
is to place the bushings in the leaf of the jig and sup- 
port the work in the frame. While it is possible to make 
such a jig give passable results on finished stock when 


on the subject will apply to the whole field. 


conditions are favorable and the jig is carefully built 
and new, such a design is a failure when used on pieces 
like rough castings and drop forgings. Furthermore, if 
the size of the stock varies, the bushings will stand at a 
angle with the drills, and the drills are likely to break. 


Or in the case of larger holes, where considerable clear- 


ance is allowed in the bushings, either the bushings or 





A LEAF TYPE OF JIG 


the drill will be sadly chewed up. Also as the jig grows 

old and the pin bearing holes wear, lots of work will be 

spoiled. 

The correct idea is shown in the illustration for the 

leaf type of jig. The part drilled is a flat piece, and 

it is necessary to use an equalizer in the leaf. 
Bridgeport, Conn. W. Burr BENNETT. 


Cutting Off Steel in the Lathe 


Replying to the article on page 294 by G. A. Remacle, 
| agree with him that the causes of chattering and digging 
in of the tool are not (in any case) the cause or fault of 
The tool rest illustrated does not promote 
the circular segment for the 


the lubricant. 
chattering. To avoid it, 
height of the tool adjustment should be removed, and plain 
flat packing, as long as possible, should be substituted, as 
here shown. This change will be found to rectify to some 
extent the lack of foresight of the lathe designer. 

The article ends by saving, “And once the cut is started 
the tool should be fed in without stopping.” This remark 
is of the greatest importance. 

The height of the tool must be governed by the condi- 
tion of the main bearings and the method of holding. 
If the job is held in the chuck with the center against one 
When the parting tool 


end, the trouble is increased. 


hits the work, the latter will rise exactly the amount of 
If the tool is 


play in the main bearings and the chuck. 


M 
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kept constantly cutting, the piece will stay up; but once 
the cut is allowed to ease off, the work will drop and 


chatter. Therefore, the tool should be set a trifle high, 





CHATTER IN 
LATHE 


FOR REDUCING 
OFF STEEL IN THE 


ARRANGEMENT 


CUTTING 


according to the requirements of the job and the intelli 
vence of the operator. ARCHIBALD YOUNG 


Luton, England. 
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Paying Pupils in the Public- 
School Machine Shop 


The question of paying pupils in public-school machine 
shops has from time to time stirred the vocational schools 
The 
though they 
are to all intents and purposes one, While these si hools 
probable that the best 


have 


in Massachusetts, and it is open to some discussion, 


reasons for proposing this scheme are two, 


s hardly 


are still and it 


methods of 


new 


conducting them been discovered, yet 
the number of boys who really finish their allotted time 
at the school is small compared with the number that 
enter, 

In a majority of cases the reason for leaving is gener 
ally the fact that there is a position at fair wages open, 
or else th pinch of poverty at home 
to take the first job that offers. The 


Massachusetts has added another unskilled 


, 
makes if necessary 


result is the same 
in either case 
or semiskilled citizen to her ranks. 

In comparison, with this condition as a basis, the 
corporation school presents a much better showing, and 
in searching for the reason the fact that the apprentices 
at these schools receive wages is considered ly 
be the chief. While it may be the principal cauge, still 
there are two other very important factors that may have 
that the 
corporation school is selected, and the other is that they 
are older ; least. 
these two things they stick better and progress more 


many to 


a bearing on the case. One ts group at the 


boys, 16 years of age at Because of 
rapidly than if they were younger and no selection was 
made. 

To overcome this difference in the length of attendance, 
it 1s proposed that the community supporting one of 
these schools be asked to pay the boys who attend a 
nominal sum, say $100 per year. It is believed that by 
doing this they will stimulate the boy to greater effort 
and at the same time enable him turn enough money into 
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the family exchequer to enable him to continue at the 


school and complete his course. 


While I believe that the advocates of this scheme are 
honest in their intentions, still is seems to me that they 
have not considered the other side of the case. Some 
people still feel that it is not the duty of the public to 


schools, thinking the 


support trade that 
the only beneficiary of such training and therefore he 


should pay the expense of it. There are othe rs who feel 


that the cost of vocational education is excessive and 
that too much of a burden is placed on the taxpayers. 
lmagine then the injured state ef mind that these two 


classes of people would be in if it was seriously pro- 
posed to make such payment; and too, such action would 
fail of support from the very people who now favor it. 

It would seem that we 
tunity to offer our boys if, 
free of charge, we have to eo down into our pockets still 


must have a very poor oppor- 


after providing everything 


farther and pay pupils to come and partake of the 
advantages. While on the face of it the idea seems 
absurd, I have heard so much talk of it that I should 


not be surprised to hear of someone actually trying to put 
such a plan through. 
I can readily see that, if the sales account of any of 


these schools should exceed the maintenance charges, 
such money would be in excess of the amount the com- 


munity had expended, and it would then be good policy 
to take this surplus and divide it among the boys who 
had earned it. But to pay them artificial wages would 
have a very pernicious effect, similar to that which free 
ti xthooks and supplies have had in framing the attitude 
nation holds toward public property. 
Westfield, Mass. Burton A. PRINCE. 
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Emall-Shop Apprenticeship 


There seems to be much comment of late regarding 


he proper training of machinist apprentices. Many of 
the larger firms have originated and installed systems 
whereby the apprentice receives a standardized form of 
the opportunity to 


mechanical training and is given 
acquire enough technical knowledge to enable him to 
develop into a high-grade mechanic. This schooling is 
given at regular periods by skilled instructors who are 
held responsible for its success, and together with the 
shop training they receive, it must be very beneficial to 
the boys who are me hanically inclined. 


learn his 


But how about the boy who undertakes te 
What 
does the average small-shop owner give 
How many of them will endeavor to teach him something 
about The 
small-shop owner will not teach a boy any more than 


trade in the average small shop? encouragement 


his apprentice ? 


shop mathematics, for instance? average 


him to know in order to 
It is true that the boy will 


the 


is absolutely necessary for 
perform the work on hand. 
generally have a greater variety of work to do in 
small shop, and most small-shop owners believe that this 
opportunity should be suflicient inducement to make a 
boy select such an apprenticeship in preference to one 
Although he greater 
the supervision of his 
left to a busy foreman 


in a large plant. will receive a 
variety of work to 
mechanical training is usually 


who is too interested in production to devote much time 


perform, 


to the training of apprentices and will leave it to the 
mercy of fellow-emplovees who may take an interest in 


manufacturer 
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We all know that the average small-shop owner 
cannot afford such apprenticeship schooling as some of 
Hlowever, he should 


the hovs. 


the larger plants are 
endeavor to teach the boy whose previous schooling has 


installing. 


been cut short enough shop mathematics to enable him 
to develop into a first-class machinist capable of working 
in any line of the business. I have seen many young 
nachinists who had served their apprenticeships in small 
shops and were really good workmen, but could not make 
Although any of 


them could read a micrometer, nine out of ten could not 


ordinary change-gear calculations. 
change fractions to decimals without the aid of a decimal- 


equivat nt chart. 


The ambitious boy who has the ladder- 
climbing spirit and finds himself in such a predicament 
at the end of his apprenticeship is not yet prepared for 
his climb and must make way for the boy who has 
acquired during his apprenticeship a knowledge of shop 
mathematics and the self-confidence that accompanies 
this knowledge. 

Hlowever, the 
select the large plant with its apprenticeship-schooling 


question as to whether a boy should 


system or a small one with its greater variety of work 
to offer is a rather knotty problem to answer. Much 
depends on the boy’s present education, his future plans 
and the intended employer's record as a developer of 
machinist The what 
percentage of the employer’s apprentices have turned out 


apprentices, boy should know 
successful mechanics and how much of their mechanical 
training was acquired during the apprenticeship. 
Although such records would be hard ‘to keep, the boy 
who is selecting the foundation place of his career should 
know whether he is going to exchange his services merely 
ior the profit of the employer or whether the employer is 
voing to give him the knowledge and training agreed upon, 
South Bend, Ind. A. J. CHAMBERLAIN. 


Who Cam Make This Nail? 


On page 604 F. P. Ronnan asks who can make a special 
nail. Unless he has given detailed information about the 
kind and quality of metal, whether the corners must be 
sharp, whether the and length of shoulder 


must be kept within close limits, whether the exact length 


diameters 


over all and all dimensions must be closely adhered to 


or otherwise—it is small wonder that he has received 


no bid for the job. 

At first glance it looked to me like an easy task to 
design tools to make this nail, but when I began con- 
sidering its probable use and the essential requirements, 
[ was at a loss to know where to begin. From past 
experience in upsetting and forming bar iron I believe 
commercially in upsetting dies. 


GEORGE G. LITTLE. 


the nail can be made 


Rochester, Minn. 


Glass-Cutting Experience 


In reply to the letter by George G. Little, on page 
516, detailing his experience in cutting glass plates, I 
wish to sav that it is impossible to cut glass with a 
diamond that has an artificial or ground and polished 
point or cutting edge. The only type of diamond that 
will cut glass is a stone having natural points or cutting 
A diamond with ground and polished edges or 
will not cut it. 

Tuomas L. DIckINsON. 


edges. 
facets will scratch glass, but 


New York City. 
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Industrial Preparedmess From the 
Engineer’s Viewpoint 


SYMPOSIUM 





SYNOPSIS 
out at the New Orleans meeting of the American 
Society of Mechanical Engineers in the discussion 


Many points of view were brought 


of the paper dealing with the timely subject of 
Al stracts 


of the most important discussions are pres nted. 


organizing for industrial preparedness. 





A Unique Opportunity for 
Engineering Endeavor 


TeLecgram By H. E. Corrin 
I am sorry not to be able to take part in the discussion 
of Mr. Miller’s paper, that I might in person help to bring 


home to every man at the New Orleans meeting the obligation 


and at the same time the great opportunity resting with 
him as a member of the American Society of Mechanical En- 
gineers. In this paper, you have before you in brief out- 


line the main features of a patriotic national engineering en- 
deavor unique in this world’s history. 

We as engineers and chemists had harnessed the resources 
of this country for the people's service, and now at the di- 
rect request of the President of the United States we are 
asked to make a careful inventory of these resources for the 
use of our defensive line. A successful performance of this 
great task, to which the governing bodies of our technical 
societies have pledged us, cannot but bring the American en- 
gineer enhanced reputation and closer future relations with 
the national Government. 


Organization of Volunteer 
Industrial Associations 


H. E. 


The program for preparedness, as it affects the engineering 
profession and industrial America as a whole, is well thought 
out and should be supported by every engineer and man- 
ufacturer. However, there point of vast importance 
which could stand considerable emphasis, and that is the out- 
lined plan for organizing an Industrial Reserve 

It is not only necessary to enlist the engineers the 
manufacturers, but it is necessary also to get the loyal sup- 
port of every man who is a skilled workman and who is nec- 
essary to this country as such. Let these skilled employees 
the of the industrial-preparedness 


By HLArnis 


is one 


and 


know more about plans 

program, enlist their sympathies and obtain their pledge of 
willingness to be depended upon in case of emergency. Make 
them feel that in case America is called upon to defend her- 
self that their interests and their employers’ interests are in 
a common cause and that the employers and the men will 
stand shoulder to shoulder in such an emergency. Skilled 
workmen who are floaters and otherwise undependable are 


of no value as a part of the industrial bulwark of the nation 
and will hesitate to pledge themselves to the country’s ser- 
vice in time of need; and it is well to know upon whom 
pendence may be placed to stand at their posts when called 
such 


de- 


by their country and for employers to give to as can 
be relied upon the responsible positions in their factory or- 
ganizations. 

It is up to employers who are patriotically inclined to 
reach the men by individual talks, meeting them on com- 


mon ground and obtaining their views and their willingness 
to enlist as members of the Industrial Reserve, if called upon. 
In view of the present conditions of unrest it does not seem 


as though any time should be lost in making a coalition as 
far as possible between the employer and employee on a 
patriotic basis. 

As an example of what may be done in this direction, 
this is what has been accomplished along these lines by the 
company with which I am connected: The men were invited 
to meet together; and at the meeting, abstracts from the 
paper written by Mr. Miller were read, a general discussion 


oO} 


DISCUSSION 


This 


reasons 


meet- 
had 
earn- 
to 
naturalization 


talk to the 
Men for 

naturalization 
could to 
had their 
their 
Ww 


impromptu men 
hou! 

out their 
do all they 
Men who 
not 
and 
which 
in « 


and given 
took 
neglected take 
estly adv to 
their intentions 
papers, but had 
similar advice; 
ation 


invited an 


ing over an who Various 


to 


ised 


papers were 
get on 
first 
second, 
ted to 
them to put 
for the d 
its 


record 


as 


also iven 


ut 


man 


taken o were L 


in torming 
other 
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members 


every as inv 


join 
all 


efens¢ 


an con 


assoc pledged 
siderations aside ofa 
try and to pledge them to 


the Industrial Reserve Resoluti 


coun- 
of 


follows 


ase call 


serve in defense as 


ons were passed as 


patriotically 
of America 


pledre 
in 


and 
United States 
whatsoever 

together 


We the undersigned, do solemnly 
ourselves to the defense of the 
case of war against any enemy 

We have associated ourselves 
Square Deal Industrial Volunteer Association, 
the H. E. Harris Engineering Co., and native 
ized citizens of the United States of America 
voluntarily pledge ourselves to patriotically serve in the In- 
dustrial Reserve of the United States of America as skilled 
workers of the H. E. Harris Engineering Co., whenever called 
upon by the Government to do irrespective of our several 
religious, political beliefs, other associations, prior nationali 
ties, antecedents or individual prejudik 

This pledge and agreement binding 
Deal Industrial Volunteer Association as 
member leaving the employ of the H. E 
Co. and being released from his membership 
ing association prior to the call of the United 
ment is also automatically released from this 

The men evinced 
of patriotism and 
with the exception 
desirous of joining 
There were no restrictions 
prior nationality or whether 
papers partly completely 
they were allowed to 
of becoming citizens of the 
portunity. 

The enthusiasm 
than was expected, 
busy the next 
citizenship papers 

So I am able to 
in my factory 100 
the feeling that I 
sulting Board the 
its employees’ support as a 


members of the 
employees of 
and natural 
and further 


as 


as 


gi 


| ae | 

upon the Square 
whole, but any 
Harris Engineering 
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States Govern- 
pledge 


is 
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large share 
at 
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to 
intentions 
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permission to 
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navy army 
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demanded 
of one or 


either the 
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war, 


men 
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or 
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without a dissatisfied or 
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Con- 
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It is important to 
to the engineers of 
position to help those 
alty to their adopted 
by giving the 
to be taken 


information in form 
that they in a 
from reasons of loy- 
full-fledged citizens, 
to just what steps 


distribute a simple 
the 
who desirous 
country to 


information as 


country, so may be 
are 
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necessary 


are 


Getting Our Money’s Worth 


By F. J. MiInuer 
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If that is so and if substantially the same is true of our 
navy, as we are told that it is, then is it not time for us to 
trv to diseover what the $146,000,000 does buy and whether 
or not some results worth while can be secured by an ex 
penditure of money exceeding that of Great Britain and ex- 
ceeded only by the thre great military nations France, 
(,ermans and Russia 

Modern warfare has been shown by the war now going 
on in Kurope to be more than ever an engineerin operatior 
It i organization pitted against organization ind machine 
pitted against machine 


Preparation for war is also largely an engineering work 


ind = the nation which does most n making this work of 
preparation efficient—that is, in getting the largest possible 
result for each dollar expended will have gone a long way 
in the wo of “Preparedness” and will get the best support 


from its people, upon whom the burden o taxation falls 


Need of Legislative Action 


By Ernest H. Pearopy 


The mistake this paper makes is in presupposing that the 
enormous work of organizing for industrial preparedness can 
be effectivel projected and ompleted with the dispatch 
wh the rcumstances make imperative, by the engineering 
frat of this country as represented by the engineering 


working in the odd moments snatched from the task 


of iking a living without ompensation and paying its 
ow expenses 

It is indeed a satisfaction for us all to know that this im 
portant movement of Industrial Vreparedness has been ini 
tiate nd is being carried forward to far better purpose than 
the facilities available might promise but the mere pre 
limina tep of making an industrial inventory is a tre 
mendous piece of work in itself Can it be done by a so 


ciety like ours or b representatives of similar societies 


Ma we expect that even the enthusiastic army of enginee 
census-taker referred to by the author in the little time 
ivailable and with, comparatively speaking, a limited backing 

ma we expect that these men can satisfactorily accom- 
plish this important work? Have we time to do it in this 
“ I think not 


It is our Government that must do this work and not the 
I'nited States Naval Consulting Board, whatever may be the 


enthusiasm, self-sacrifice and ability of its members and 
hatever may be the help which this society’s membership 
it lavre can give, I believe that the steps that this society 
should take are those which will put pressure upon our 
legislators to make an organized Government measure of this 


industrial census and all the thousand other important fea 
ture which must be included in complete “preparedness 
igainst war’ (to quote Mr. Garrison) 

It is a mistake n my opinion, to allow the impression to 
ro abroad that the work which the Naval Consulting Board 
has begun and which is being promoted by the action of the 
illied engineering societies is sufficient and satisfactory and 
that it will fulfill the great needs of our country We must 
ro deeper to make this work effective; we must bend ou 
along the line of stimulating public opinion, so 
that our representatives at Washington will be impressed 
nd take the necessary steps to make the whole question of 
reparedness a Government policy 

The appointment of the United States Naval Consulting 
Board w an inspiration and of incalculable benefit to the 
country, but anything short of putting this matter of pre- 
paredness straight up to the legislative and executive heads 
of our Government as a national duty is merely playing with 
i problem that vitally affects our very existence as a nation 


Thorough Co-operation Needed 


>< 


By J. P. Bropiy 


Industrial preparedness is an extremely vital question and 
the word “industrial” is so deep and reaches so far that it 
requires a vast amount of labor to impress those in a coun- 
try of such magnitude as ours with its actual meaning 

To be industrial in the extreme means a genuine com- 
mingling of all lines of business and labor of all descriptions 
It might easily be said that this country has at all times 
been awake to the meaning of the word industrial because 
we have up to the present time in all sections of the world 
been considered real leaders in a vast number of enterprises 
To improve upon what has happened in the past means a 
genuine amalgamation of all with whom we deal. This 
means that the leading business men should have one thought 

never to allow the business of this country to go back- 


ward 
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I believe that the big thing in preparedness in any under 
taking involves the best use of your thinking powers to plan 
in advance, being ever ready to meet the business enemy. 

Competition after this war ceases will be somewhat se- 
vere from all sections of the world, although a vast num 
ber of bright business men are under the impression that 
we control the world from a manufacturing standpoint. Per- 
haps we do in a certain sense, but from an industrial stand- 
point business men should, if posible, have those in their em 


ploy thoroughly satisfied. Get men to work as a thoroughly 
organized body This means homogeneous brain power, all 
thinking in one direction, as nearly as possible, and con 
tantly having self-protection in mind 


This cannot be of great benefit to this nation, if it is 
not genuinely universal An educational campaign seems 
ibsolutely necessary to teach all to work together, and this 
must be done with a great pride for our own country It 
is a subject that requires a vast amount of thought, and it 
may be a difficult problem to get all bodies of men in busi 
ness to think anywhere nearly alike The trouble is, selfish- 


ness is too strong We rarely ever give our neighbor any 
thought and if we do not, there is little chance of real 
success There is no question in my mind that the countries 
ibroad will get busy immediately after this war ceases and 


unquestionably will be anxious to find markets in this coun 
try for their produce, at very inviting prices, for the rea- 
on that they will need the money and need it badly. It will 
be vastly different from the past Their only alternative is 
to reach out for new markets with the idea of making head- 
way regardless of large profits. Then it will be absolutely 
necessary for all lines of business in this country, which 
have to meet this kind of competition to be prepared to 
stand the test 

It is a difficult problem and will need a vast amount of 
time to get those interested in business, as well as the 
workingmen, thinking in the same direction. If they do not, 
the matter of industrial preparedness is liable to be for- 
gotten, because it will not reach an actual working condi- 
tion To utilize the industrial resources of this country to 
the very best advantage, there must be a complete unification 
of all who participate either in a large or small degree 
This can never be accomplished by a few individuals. The 
assistance of the Government must be had when taking into 
consideration new business in South America, the different 
colonies and the Orient. 

Our banking facilities are extremely inadequate, and our 
merchant marine is not worth considering when we seriously 
contemplate doing business with South America Notice the 
embargo on freight in the East in the last two months—no 
boats to carry our product abroad, and those that will be 
used for this purpose are not American ships. 

An undertaking of this kind means not working at cross- 
purposes, but in conjunction with one another, having love of 
our country uppermost in our minds and taking into con- 
sideration that one man is intellectually stronger than an- 
other, not expecting too much from those who have not had 
equal opportunities In other words, a little more _ solici- 
tude for one another would be approaching the real founda- 
tion of industrial preparedness. We, as a nation, I am in- 
clined to believe, are too far apart as individuals, for the 
reason that we are not all one people. That there are too 
many nationalities, many of whom have forgotten that this 
is their home for all time and that this great and free coun- 
try should come first, while love of the place from which they 
came should have only second consideration, is partly re- 
sponsible for this condition. 

Industrial preparedness must be forced to a successful 
ssue through the channels of governmental control. It 
means the proper distribution through the daily papers of 
advice, gathered after searching investigation, thereby get- 
ting into the minds of the masses the actual meaning of this 


word industrial 


Steel for Rifle Parts 
By K. A. JUTHE 


The present activity in small arms and ammunition brings 
out several factors that seem serious enough to warrant a 
general discussion I refer mainly to the military rifle. When 
orders began to come into this country over a year ago, the 
rifle-manufacturing interests were totally unprepared to take 
care of hurry-up orders, and the engineers in charge were 
up against a unique and at the same time serious situation 
They were unable to secure the required number of skilled 
men for the preliminary work and also to secure the neces- 
sary material of the high standard wanted by the different 


governments. Considering that orders were placed with 
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different manufacturers for from 1,000 to 5,000 complete fle 
per day, the magnitude of th undertaking can be partly 
comprehended; and a few figures show in which particula 


off 
such 
he fore l 


instance we worse than 


gineer in charge of work had ever 


for men have always een procul 


classes of work 


perinten 
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lent ren 
thought 
for ilmos 


The gage problem was one of the most difficult ’ \ 
found that it takes at least yf t i gage maker 
months to furnish the first workin set spector et al 
the master set necessary for gun ! aquantit And whet 
1,000 complete rifles ps day are figured « t means that tl 
working sets must be i eased f one to ten and tl 
spectors sets from one to five, keeping the master set s 
ply for reference It has been conclu el shown that t 
a total of practically 200 to 3,000 first-class gage el 
in the count the supply wa w he inadequate to t 
several different propositions at tl me time 

Jigs, fixture ind small tools reé lire as ll arn Oo 
makers It would take at 1 t 1) tool makers ons ea 
to furnish tool of this kind fo the output of 1,000 le 
per day Pherefore n cas ! ippened } t Ww l 
make necessa n der from t Government f ) 
000 rifles (which would be needed fo preparedness prog 
at least 1,000,000 fles per year) we should be up ag st 
proposition that w ld tax our tool plants to th I st 

A suggestion f 1 central nt herei tools 1 
could be nanufactured ne sent rut flerent lants 
cast if trouble is re whict t! engineers sl ild 
eareful consideration is no n turin ! te 
until gages have first been made t ould seer is tl 
central plant f the manuf tu f gages would b 
prope thing This hould, however, | one n pl 
laid out for that particular purposs ler the supervis f 
one head, as it would be necessary that all gages bea 
same relative characteristics with the sal relation to « 
other as the finished part f the product The gages 
then be made in large quantit i sent to all the diffe 


ent manufacturing establishments doing th 


As 


for tool making being 


with regard to small tools, jigs and fixtures the proposit 
takes at entirel lifferent ispect J s ind fixture 
largely made by ndividual concerns to suit their own par 
ticular machine tools for rapid terchangeable productior 
As no two manufacturing plants have the same tool-making 


facilities, it is practically impossible to sta 


such purposes ind jigs and fixtures would be of no value 
unless the were nterchangeable under the maj it ol I 
ditions existing There seems to be i necessity f i st 
ardization of parts rr at least some method devised whe 
by tools could be manufactured and jigs and fixtures ma 
suitable to fit the conditions existing at each of tl la 
manufacturing plants now engaged in similar work These 


ind as soon as 
and 
excepting 


could be stock 
could be 


practically no stop 


kept in 
manufactur 
the 


handed over ng « 


occasion 


necessary 


required, the 
ould 


proceed V tl 


adjustments and 


preliminary inspections 

There is also the question of getting raw mate l i 
shape for actual manufacturing The specifications for ¢ I 
government vary largely as to analysis and phys il require 
ments In som cases such requirements ire mo thar , 
ballistic test has shown necessary is a factor of fet 
There is no trouble to get, by heat-treatment, a certain anal 
ysis of steel to meet the required physical specification, but 


all steel furnished 





must possess n ichining qual ties withi 
certain limits Sometimes a little careless handline gives u 
what we term a “dirty steel and although all requirements 
as to physical qualities can be met, the drilling and rifling of 
the barrel under such circumstances become 1 serious ar 


roblem 


heart-breaking }] 


The following have b 


den 


onstrated as nex 


essary steps in th: iking of a standard high-explosive rifle 
(The small parts of the rifle ca be taken care of. as far 3 
hardening and heat-treatment é erne without mu 
trouble) (1) The nalvysis of ste l 2) Manuf ti of 1 
steel with minimur waste, (3) Forging of breech end of rif 
without harmful effects to the steel, (4) Heat-tr t it of 
rifle barrels to give the highest pl il properties w te 
with a high degree of machining q lities 

These points also need careful ttention and consider 
tion (1) Designing ind standard tion of parts ) ae 
signing and 1 nufacturing of gages ) designing and ma 
ufacturing of interchangeable tools, jis nd fixtures 4) s 
ply of a proper quantity of kil: ried lumber fi tl rifl 
stocks 

Men are being trained at the present time fo ult st 
every part of the manufacture of small and large: irms an 
ammunition, so that as soon as the proper facilities are pr 


vided, delay would be necessar 


no 
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ing the last couple of years the orders were not accepted by 
the ammunition manufacturers on account of the 8-hr. work- 
ing day being stipulated This obstacle has now been re- 
moved, and the conditions are more favorable in this re- 
spect. 

The quantities ordered have been too small to make it an 
object for the interested parties to go into the manufacture 
extensively; and no pri- 
quantities of .30 Spring- 
special tools, fixtures or 


of this particular ammunition very 
vate manufacturer has made any 
field army rifles, nor has he any 
wages necessary for making them. The conditions are about 
the same in regard to the .45 caliber automatic pistol, as the 
company that brought it out a few years ago for the army 
service is the only private concern in this country equipped 
for its manufacture. 

Judging from past experience and by the length of time 
it is taking manufacturing establishments at present, al- 
though having good organizations, to get ready to begin 
to fill orders for a product but slightly different from their 
regular lines, it is apparent that it will be necessary, if quick 
service should be required some day, to place several of these 
concerns in condition to meet the demand by placing orders 
for arms and ammunition without delay. Such orders should 
be of sufficient size to keep a small unit at work constantly, 
so as to keep the equipment in good repair and to have a 
number of trained workmen to form a nucleus for building 
up an organization in case of need. The Government arsenals 
could undoubtedly be of great assistance in preparing the 
special equipment of fixtures, tools and gages, but a few 
leaders and workmen in each plant, who are thoroughly fa- 
miliar with the requirements, are absolutely necessary in 
order to get quick and sure response. 

By loading a small portion of the cartridges only, just 
enough to check the production of shells and bullets, a fair 
supply of the latter could be accumulated and carried in 
stock at a cost of one-half of the loaded cartridges. Any 
danger of deterioration of the powders or primers would 
thereby be removed, the present European War having 
brought out very forcibly the seriousness of the condition 
when old ammunition failed to respond at the crucial mo- 
ment. 

Powder making has developed to such an extent that with 
a fair supply on hand at all times the loading could be car- 
ried out by the Government arsenals at a rapid rate and the 
troops supplied with fresh ammunition. Experience has 
proved that the supply of shells and bullets generally con- 
trols the output. 

It is very important that, if anything is to be done in 
this line, it is done without delay, before the ammunition 
and arms manufacturers break up their engineering organiza- 
tions, as they have nearly completed this class of work in 
connection with the contracts now on hand and are about to 
get down to actual manufacturing. Having had some very 
costly experience in getting together and training an efficient 
corps of engineers, they may not be very anxious to go 
through this same process again in the near future. 

It is very important that if orders are placed with any 
private manufacturers they be employed constantly, as it 
takes from two to three months from the time the order is 
entered for the material to be prepared and the product to 
come through in fair quantities, even with a suitable equip- 
ment and a trained organization and under the best of cir- 
cumstances. 


All Gages Should Be Made in 
Government Shops 


By Joun H. Barr 


The industrial inventory for which provision has been 
made will greatly increase the military value of the indus- 
trial resources of the nation. The tentative scheme of this 
inventory is probably adequate as a basis of development of 
many of the civil industries into military supply plants. Its 
provisions will facilitate the production of such equipment 
as shoes, clothing, food, fuel, etc. Automobiles, aéroplanes 
and other transportation equipment suitable to military needs 
can be developed, and plants for making these can be brought 
to a state of preparedness for a much increased output under 
the stimulus of this plan. An extension of these methods or 
other means will develop a large potential supply of explo- 


Sives. 

In the matter of manufacture of arms and ammunition, 
however, it appears that special difficulties will arise, for 
uniformity and complete interchangeability are of the ut- 
most importance in these most essential articles. It is well 
known that the methods and degrees of refinement in tool 
making vary widely among various factories regularly en- 
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gaged on similar products. The uniform standard, which is 
vital in producing guns and ammunition for our military 
forces, requires a corresponding uniformity in the quality 
of the gages and tools for producing these supplies. 

Clause (c) of the proposed agreement requires each shop 
to maintain corrected drawings and to construct one set of 
tools for such products as it might be expected to furnish. 
It would z.ppear that the desired result may be more certainly 
attained by construction of such gages and tools in specially 
equipped Government tool factories controlled by a highly 
expert staff and manned by workmen of corresponding skill 
These Government tool factories can construct all gages re- 
quired and most of the important special tools. Drill jigs 
made in these factories can be used in any shop having 
suitable drill preses. Some variations exist among the ma- 
chines of the numerous civil shops in the requirements as to 
drop-forging dies, punch-press dies and milling fixtures, but 
this will not seriously hamper the wholesale manufacture of 
such tools by the Government tool factories. The large pro- 
duction concentrated in the Government tool factories would 
be on a scale to permit real manufacturing methods in con- 
structing standard tools. It is not necessary to expand this 
thought further, although it is capable of much extension. 

There is in this proposed production of all the important 
tools in Government tool factories one other advantage that 
tends to a uniform and high standard of product. The 
prosecution of this high-class tool manufacture will in- 
volve some considerable production in the Government shops 
in thoroughly testing the equipment. This practice will de- 
velop a large corps of mechanics skilled not only in the mak- 
ing of these tools, but very familiar with their use and 
the requirements to be met by their output. 

In case it becomes necessary to utilize the industrial 
equipment of the country to the utmost this corps of special- 
ists would be a source from which to draw inspectors and 
instructors for duty in the private shops. Even one such 
man in a large private shop could render inestimable ser- 
vice in putting the plant upon an effective military basis. 
He would supply just that specialized technical knowledge 
that could not be expected of even the best of mechanics, who 
necessarily lack extended experience in production of mili- 
tary munitions. 


Government Shops Should 
Be Sample Shups 


By WituraMm B. Jackson 


There is a tendency on the part of many who have not 
given the matter considerable consideration to feel that the 
Government of the United States might place itself in a po- 
sition to own manufacturing establishments capable of ful- 
filling all the requirements of preparedness and to produce the 
necessary supplies and equipment to enable our country to 
withstand a serious attack from outside nations. 

The sooner such an idea is rooted out of the minds of our 
people the better, since at best the Government can only 
own and operate what might be considered sample establish- 
ments for the production of the materials and supplies that 
would be necessary in case of a serious attack upon this 
country. Were the United States to be attacked by a for- 
midable foe, it would require the most intense activity of any 
reasonable development that the Government might have in 
the line of the manufacture of munitions and supplies, to- 
gether with the most intensive activity of every private 
manufacturing establishment that could be pressed into the 
service. One of the things that has been clearly demon- 
strated by the present war is the tremendous advantage 
gained by the country that is able to start into the fight with 
the ability to provide at once the necessary supplies to keep 
the organization going—and this entirely aside from the 
question of trained officers, engineer corps, soldiers and sea- 
men. 

One disquieting feature of our present situation is that the 
manufacturing establishments do not feel safe in making the 
broadly conceived and comprehensive plans for assisting the 
government in case of trouble, owing to the fact that there 
appears to be no reason for them to feel that the government 
itself may not enter their fields of activity and take away 
from them the business which might with propriety come to 
their hands during the periods of peace. 

It would appear that this move on the part of the Gov- 
ernment to make a thorough census of the industrial possi- 
bilities of our country as a part of the work of our Naval 
Consulting Board should lead to the development of a plan 
whereby our manufacturing establishments may be brought 
into hearty coédperation with the Government with profit to 
both the manufacturing establishments of the country and of 
the Government. 
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Preparedness for Industry 


Military power is only a form of industrial power. 
This is essentially the viewpoint of the mechanical engi- 
neers, as shown by their discussion at New Orleans of 
Spencer Miller's paper on “Organizing for Industrial 
Preparedness.” The problems of developing the organi- 
zations and managing bodies that must contro] our 
industries in case of a national emergency were carefully 
considered from many aspects. The nature of all this 
discussion is shown by the excerpts printed on the im- 
mediately preceding pages. It is significant to find a 
large body of professional men, associated in a great 
national society, that is a unit in its belief on a matter 
of such vital importance. 

Looking a little way into the future, there is another 
associated subject that the American Society of Mechan- 
ical Engineers might properly and profitably discuss at 
a forthcoming meeting. No man knows what part the 
United States may play in the future operations of the 
present European War. But these things we do know: 
The war will end some time; after its close the United 
States will face new and uncoped with conditions in 
the markets of Europe, probably changed conditions in 
the other foreign markets and possibly new industrial 
conditions at home. Should not the American Society 
of Mechanical Eugineers at some future meeting discuss 
the great question of “Preparedness for Industry”? 

Organizing for industrial preparedness for war is but 
one part of a much larger problem. Is it not wise to 
consider the greater need now that we have gained a 
little insight into it through discussing one of its most 
important parts ? 


a 


Machinists and Shop Executives 
in South America 


The number of machine tools in the machine shops 
of South America is given as 11,681. It is pos- 
sible to give from Mr. Hood’s records the number of 
machinists employed in those shops at the time of his 
recent visit. ‘This total is 14,631, divided as follows into 
four groups according to the sizes of the shops: In shops 
employing up to 20 men each 3,243 machinists ; from 21 to 
50 men, 1,749; from 51 to 150 men, 2,129; and from 151 
men each and upward, 7,510. 

Dividing this total of 14,631 by the total number of 
machine tools recorded for the shops in which they work 
gives us a factor of 0.8 machine per workman. This 
is of course much higher than the average in the ma- 
chine shops of the United States. In Vol. 41, page 653, 
we gave statistics for the machine shops of Cleveland, 
Ohio, showing that there was 0.36 machine tool for every 
machinist employed in that city. A comparison of these 
two ratios indicates the nature of the work dene in the 
shops of South America. Repair work predominates. 

As would be expected, the machinists in South American 
machine shops are very largely native South Americans. 
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They are much like the type that is known in the north 
as “all round” machinist. Trained, as they are, on a 
great variety of work, they possess the ingenuity and 
adaptability of the old-fashioned millwrights. This very 
adaptability permits them to learn easily to use and op 
erate any new machine tool that may come into their 
hands. At the same time their knowledge of manufac- 
turing is very limited, and there is no shop which has 
anything approaching a system of manufacture such as 
that known as the American system for producing inter- 
changeable parts. 

The executives—managers and _ superintendents—of 
these shops have been drawn from all the industrial na- 
tions of the earth, although nearly one-half of them are 
native South Americans. Arranged on a number per- 
centage basis according to nationality, they list as follows: 
Native South American, 47.5 per cent.; English, 18.5 
per cent.; Italian, 16.2 per cent.; North American, 2.% 
per cent.; German, 2.7 per cent.; French, 2.4 per cent. ; 
Spanish, 2.3 per cent.; Dutch, 2.3 per cent.; Belgian, 
Portuguese, Austrian, Swiss and others, 5.4 per cent. 

This classification according to race shows again the 
importance of putting all business correspondence and 
literature for South American countries into the lan- 
guages that are spoken—Spanish and Portuguese. It 
also shows how little pioneer work North American 
executives have done in South American shops. 


s 


Modern Standards for Shop 
Electrical Apparatus 


Machinery in any special field is more or less difficult 
to standardize, depending to some extent on the rapidity 
of change and the peculiar conditions surrounding its 
development. If development at any given time is 
complete and practically no further improvements are 
made, standardization may usually be brought about 
without great difficulty. Where, however, the advances 
in any field are rapid and as a consequence constant 
changes are taking place in design, standardization 
becomes difficult at any given time, owing partly to the 
fact that those responsible for the standards may not 
themselves be positive regarding fundamentals in the 
design of specific parts and partly because changes are 
continually taking place and any particular effort to 
standardize may be made obsolete before it has had time 
to prove itself under the test of extended use. 

Standards, furthermore, may be of two general classes 
namely, those confined to a given shop, on the one hand, 
and those, on the other hand, which include various plants 
of a common industry throughout the country, involving 
many concerns manufacturing approximately the same 
class of apparatus. In a single shop the problems of 
standards may well include such items as cutting tools 
and machine parts, jig and fixture parts, drawings and 
the like, and the problem resolves itself into fixing these 
standards for the best interests of the shop itself and in 
accord as far as possible with general practice, 
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When the attempt is made, however, to standardize the 
output of many plants, manufacturing as they do the 
same general product, the problems are vastly greater and 
include the necessity for coéperation among the various 
that be alfected. 
Standardization in the electrical] 
dustry involves practically the extremes of these various 
It covers a field where 
changes and developments are continually occurring at a 
rapid rate, and any attempt at standards 
must of necessity include a great many plants throughout 


interests will 


manufacturing in- 
diflicult phases of the problem. 


satisfactory 


the country, because of the numerous larger and smaller 
The 
7 are ; . : . N . » : 
comparatively recent issue of the Standardization Rules 
of the American Institute of Electrical Engineers in 
revised form is therefore an example of the possibilities 


manufacturing centers in the electrical industry. 


of concerted codperation. Coming out, as these rules did, 


first in 1899 and covering, in general, standards for 
generators, motors and transformers, we find them revised 
or changed in 1902 “as a result of changes and develop- 
nents in the electric art,’ and subsequent revisions or 
occurred in 1905, 1906, 1907 (a complete 
rearrangement), 1911, 1914 and 1915. 

The main conclusion from the foregoing is that much 


changes 


aggressive effort has been made to standardize the various 
branches of electrical equipment in spite of the phenom- 
enal growth of the science; and it is of special interest 
to observe that the recently issued rules include a very 
complete classification of electrical machinery in general, 
a speed classification of motors, which is definitely related 
to shop practice, and a comprehensive treatment on the 
rating of electrical apparatus, with the proposed standards, 
as recommended, clearly stated. 

To the practical mind, however, one of the items of 
these rules is the suggestion that 
n the rating or name 
It certainly 


vreatest appeal in 


standard information be 
plate of each piece of electrical apparatus. 
seems reasonable to cone lude that a move in this direction 


place d ( 


will prove most beneficial to the user of such machines 
under shop conditions, thus rendering easier the intelligent 
transfer of information relating to any given machine 
from manufacturer to user. Nothing can well be more 
vexing than to become accustomed to one method of 
nameplate marking and then in a rush at some later 
time, when a good motor must quickly be substituted 
for a disabled unit, to find completely different data on 
the nameplate of the motor to be used, making it difficult 


to tell without some study and delay whether it will fil 
the needs of the case. 

An example that may well be followed by other similar 
the statement of the Standards 


institute that suggestions looking toward 


committees 1s formal 


Committee of the 


lmprovement in these rules, when based upon experience 
gained in the application of the rules to general practice, 
are welcome. This kind of coéperation, while always 
desirable, is particularly so in cases of this kind, where 


the interests of those affected cover su h a wide field and 
where the opinions of the many rather than of the few 


must be depended upon, 


Life, Leisure and Play 


Many of our younger readers and perhaps not a few 
men who are now hard at their life 


of the older ones 
are looking anxiously forward to the time when 


work 
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their reward will be immunity from labor. How often 
“When I retire,” “vears of 
leisure,” “afternoon of life” and the like? Yet in those 
moderately rare cases when the leisure is eventually won 
and entered upon is it not more often a disappointment 
than a thing greatly to be desired ? 

In many cases this long-anticipated leisure often brings 
such a change of habits as to prove fatal either to health 
It seems to be necessary to health that the 


ao we hear such terms as, 


or to life. 
powers of a man be trained upon some definite task and 
held there year after year while vitality lasts. Not until 
the time comes in old age when sleep can no longer 
restore his vital forces should he stop work. Life seems 
to need a steady channel to run in, a steady stimulating 
aim, a definite trend toward something. 

We feel a sort of pity for such men as many of our 
retired generals and admirals, when they have 
relinquished their active service, find unused time and 
The current 


who 


vitality upon their idle hands and minds. 
of their lives is thus thrown into eddies or settles into 
placid pools, and they begin to count themselves out 
of the world. 

The great difficulty with most of us is that we do 
not play enough. The play of the business man should 
not be taken in a lump, but should be seattered along 
his career. It should be enjoyed not only in the spring 
or summer, but every week, every month. He who looks 
forward to it most needs it now. Play is a condiment; 
it is never the grand dish, and he who take 
Those men who continue 


does not 


it with his work never has it. 
to work when they could retire upon their means or 
their laurels work not only for happiness, but for life. 
They well know that play as the real business .of life 
work that man has vet devised. 


is the hardest 


Giving the Manager a Fair Show 
im a New Plant 


about the workman and how 


This has had its effect, and 


Much has been written 
we can make his lot easier. 
in many shops there is wonderful codperation, so that 
the workman has the best chance to make rood, 
have been evolved and the various departments modified, 
to aid in this result. We wonder if similar thought has 


always been given to the men higher up—foremen, super- 


Systems 


intendents and managers. 

We recently had called to our attention an instance 
where the ordinary courtesies extended to a workman were 
After accepting a new position, 
his duties with- 


manager, 
was allowed to 


the 
Manaver 
out being introduced to the superintendent and foremen 


denied 
the commence 
who were employed under him. This procedure caused 
trouble, worry and loss to all the parties concerned. The 
orders and advice issued were acted upon in a half-hearted 
manner, as the new manager’s position had never been 
officially stated. 

To overcome this disagreeable state of affairs, the man- 
ager had to go through the shop and introduce himself. 
As can be imagined, the result was a delay in produe- 
tion, and for a while there was a certain amount of ill 
feeling. All this could easily have been avoided if the 
owners had used ordinary thought and exercised a little 
when the new manager entered upon his 


horse sense 


duties. 
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Vertical Shell-Boring Machine 


and construction of the vertical boring 


In the design 
machine illustrated it 
rigidity to insure, for instance, cutting powder pockets 


was aimed to provide sufficient 
and diaphragm seats truly concentric with the outsid 
wall irrespective of any eccentricity of the forged hole. 
The other special feature 1s the method of holding the 
shells inverted in the pneumatic chuck so that the chips 
immediately detached, 


interference with the cutting tool. 


becoming thus 


drop out upon 


avoiding any 


The spindle is so cored that chuck jaws for any size ol 


shell up to 6 in. in diameter may be inserted. This neces- 


sitates the enlargement of the lower end of the spindle 
and thereby serves to provide a large bearing surface. 


} 


The bearing is tapered with the larger diameter at the 














MACHINE 
0.011, 
drive, 6-in. double 


PROJECTILE BORING 


power feeds, 0.007, 


VERTICAL 

Capacity, 6-in. diameters; 

0.023, 0.034, 0.053 in. per spindle revolution 
belt; weight, 10,000 Ib 


0.016 


bottom. the spindle surtace being ol semistee! and the 


bearing itself of hard babbitt. The 
by the handwheel, shown in front, or by power feed. The 


feed motion is eithe! 


quick return of the spindle, either up or down, is accom- 
plished by power or by hand. 
The heavy platen in which the tool holes will be noticed 


A platen 


centering dey ice 1s provided sO that each tool may be cen 


is carried in ways cast integral with the base. 
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HUTT DETOAR LTTE HUET Tee 


tered with the spindle \fter the too s centered, 1 
ocked place so that the centering pin 


rotative speed 


platen itself is | 
the stra 
between the lower countershaft and th 
lS to 1. 

machine is a recent «ae 
Davton. 


takes none of duction in 
spindle is in th 
ratio of 

The 


Mac hinery Sales Co.. 


velopment of the 


Tool Post for Use with 
Multiple Tools 


The necessity for rapid turning has developed many 
methods of using multiple cutting tools. The tool post 
shown herewith has been designed to secure this advantagt 
in the plain engine lathe a thout special tools, no 
chang being necessa Iniess I ~ desired to use more 
tools than the tool block w hold In this case a wider 
blo kk Is hecessal 

The tool block in Fig. 1 is a drop forging, made narrow 
to allow close setting It « turned in any direction, 
and the blank T-nut Cah be read fitted to any tool blo 





























FIG. 1 THE TOOL FIG FIVE TOOL RESTS AT 
POST WORK 

Tool openings x1 t l it | 
height of pillow ! ! tl ot l 
0.000 Ih 
7 ting 18 secure i i¢ r within 
thy slot. avoiding Live i Ou { and saving Tl 
space ordinarily, OCCU DE 

These tool posts can read grouped mm al wa 
Ox red : Fig ? S10) ~ orye ey mini ! roOur-sten corm 

) ) 

lité | { Iwo sets el the tool To hy held 
firmly, either level or in anv tilted position within its 


when thi HM 


ange. \ 


Oo} thy tool post is turned so Ti 1 thy 


ring Is also provides 1¢ lise 


is directly ove 
to the required 


and any single tool can be removed fo 


the slot in the block. Each tool is set 
hie vhit and angle, 
inding without disturbing the rest. 
This tool 
Rex Manufacturing Co., Hyd 


Mass 


is known as the Rex and is made by thy 


District, Boston 


post 
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land Screw Machine 


To secure desired rigidity, the head and bed of this hand 
screw machine are cast in one piece, and the bed is ribbed 
to provide additional stiffness. 

The 


threaded to recelve a collet hose. 


forging, bored and 


The turret is revolved 


spindle is a carbon-steel 

















HAND SCREW MACHINE 
No. 2 machine: Chuck capacity, 1 in.; diameter of turret 
holes, 1 in.; swing over bed, 14 in.; swing over cutoff slide, 
6 in.; length to be turned, 6 in.; greatest distance from end of 
spindle to turret, 14 in.; horsepower required, 1%. No. 2 
machine: Chuck capacity, 1% in.; the other dimensions are 
proportionately greater 


automatically by the backward movement of the turret 
slide. Handwheel feed for the cross-slide is provided, 
and positive stops for the longitudinal feed to the cutoff 
slide may also be furnished. The machine is made by 
the Himoff Machine Co., 128 Mott St., New York City. 
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Two-eSpindle Drilling Machine 

While this machine has been designed particularly for 
drilling locomotive frames, it can also handle general 
construction work on both large and small locomotives. 
The two spindles have an automatic geared feed, with 
vertical adjustment, through direct-connected gearing 
for the fast hand traverse and through a friction-clutched 
worm and wormwheel for slow adjustment. A departure 
in design makes the top spindle sleeve carry both the 
clutch and the spur-clutch gears. 

Gears regulating the feed are mounted in a box, a 
small lever controlling the changes by means of a spring 
key. The spindle saddle has an in-and-out adjustment 
of 18 in., from 6 to 24 in. from face of rail. The cross- 
rail is of heavy box construction, with supporting ribs. 
There are two work tables, both adjustable on the floor 
plate, the two views showing them in different positions. 
These tables are also of box construction, with both ver- 
tical and horizontal working surfaces. The floor plate 
itself is provided with T-slots and forms a lower work 
table. The center upright is of special design to permit 
the tables, with their work, being adjusted to any desired 
position. They are handled by coarse-pitch screws, cen- 
trally located, which can be operated simultaneously or 
independently, either by hand or by power. 

The drilling mechanism is similar to that of the rad- 
ial machine built by the same firm—the Newton Machine 
Tool Works, Philadelphia, Penn.—with which a 3-in. 
hole was recently drilled at the rate of 3 in. per min. 
Each spindle is provided with its individual motor. 




















TWO VIEWS OF TWO-SPINDLE DRILLING MACHINE 


Spindles, 4 in. in diameter; automatic feed, 18 in.; vertical adjustment, 18 in.; 
Morse taper; spindle centers, 48 in. to 180 in., or 15 ft.; maximum 


0.0078 to 0.0128 in. per revolution of spindle; No. 5 


distance from floor plate to spindle 81 in.; work tables, each 20 in. wide by 26 in. high by 7 ! 
floor space, 19x20 ft.; motors, individual electro-dynamic 10 hp. for each spindle, 


General Electric 


plate, 39 in. wide by 210 in., or 17% ft. long; 
300 to 1,200 r.p.m.; for moving tables, 5-hp. C. Q. 


ESPECIALLY ADAPTED FOR LOCOMOTIVE FRAMES 


spindle speeds, 28 to 456 r.p.m.; feeds, 


ft. 6 in.; work surface of floor 
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Nesting Tote Boxes! 


In the design of the tote box illustrated the chief con- 
sideration, in addition to strength and durability was to 
get a shape that would permit close nesting for conveni- 
ence in transportation and storage. 

The box is made from No. 18 gage material and is of 
the handles. The 


one-piece construction, except for 

















NESTING TOTE BOX 

Dimensions at top, 16x10 in.; bottom, 14x8 in.; height per 
dozen nested, 18 in.; weight, 7 lb. each 

latter are folded double and welded on. The box 
designed that near the corners, where the strain is great- 
est, the stock is of quadruple thickness, the side hem 
being continuous and running under the end hem. The 
raised end provides additional piling capacity in each box 
and permits a higher location of the handle, making more 


Is sO 


complete nesting possible. 
The form of box shown is a recent product of the 
Britain Machine Co., New Britain, Conn. 


New 


1B 
Triplex Hydraulic Pump 
The illustration shows a new vertical triplex hydraulic 
pump designed and built by the Hydraulic Press Manu- 
facturing Co., Mount Gilead, Ohio. It is of the pot- 

















TRIPLEX HYDRAULIC PUMP 


valve type and is capable of delivering a large volume 
of water against high pressure. The volume of water 
and the pressure depend upon the diameter of the plung- 
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ers with which the pump may be equipped. These may 


vary from 4 to 534 in. The capacity of the pump varies 
proportionately with the intervening sizes of plungers. 

Kach plunger has a stroke of 12 in., with a normal 
speed of 45 strokes per minute. 


This pump is designed for direc t-connected motor drive 


only and requires a 100-hp. motor for operating. The 

height of the pump is 10 ft., while the floor space re 
quired, without the motor, is 8 ft. by 5 ft. 9 in, 
Die-Filing Machine 

The illustration shows the most recent model of the 


die-filing machine made by W. D. Rearwin, Grand Rapids, 
Mich., and previously described on page 1006, Vol. 43. 

An adjustable steel arm holds files from 4 to 12 in., 
straight or tapered. The machine is provided with a 
self-contained pump to the 
so that the lines can be easily followed. 

The graduated table tilts to 7 deg. in four ways inde 
A clamping arm holds the work. 


remove filings from work, 


pendent of each other. 

















DIE-FILING MACHINE 


The arm is easily adjusted and is equally efficient on 
A handwheel is provided to adjust 
The 


machine can be run with countershaft or a 4%-hp. motor 


large or small pieces. 
the machine, and a foot shipper to start and stop it. 


_Direct-Reading Ohmmeter 


The direct-reading ohmmeter shown is the latest modi- 
fied form of the tvpe of portable ohmmeter made by the 
Roller-Smith C New York City, and 


was designed especially for measuring the resistance of 


o., 203 Broadway, 
relay points in electric signaling systems. 

It is in general a slide wire bridge having self-contained 
galvanometer but self 
contained dry cells which are conveniently located for 
key, self-contained 


of sensitive rugged design, 


renewal, galvanometer stylus and 


resistances. 
The case is of hardwood, highly polished and provided 


with hinged top, latch and lock and leather handle. 
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DIRECT-READING OHMMETER 


ranges—O-1, O-10 and O-100 ohms 


each seale being of a different 


There are three 
each on a scale 15 in. long, 
Means are thus pro- 


many 


color—namely, blue, red and black. 
for making all relay-point tests as well as 


the 


} 
vided 


other resistance measurements within range of the 


dey i e. 


Lowe-ePressure Turbo-Blower 
The Ingersoll-Rand Co., New York 


out a low pressure turbo blower to handle volumes from 


This 


City, has brought 


3,000 to 35,000 cu.ft. per min, at from 1 to 24% Ib. 


machine is adapted to such service as foundry cupola 
blowing, atomizing oil for oil burners, supplying blast 
to heating and annealing furnaces of various kinds, blow 

water-gas generators, pneumatic conveying 


Ing air tor 
and Ve ntilating systems ol the various types. 

















LOW-PRESSURE TURBO-BLOWER 
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The turbo-blowers are of the single-stage double-tlow 
type and are furnished for electric-motor, steam-turbine 
or waterwheel drive. Electric drive is generally em- 
ployed for the classes of service mentioned, the high 
operative speed permitting direct coupling to the motor. 

The turbo-blower constant while 
delivering any volume from zero to maximum demand 
the horsepower 


maintains pressure 


and proportionately varying electrical 


input. 


Friction-Head Hand-Operated 
Screw Machine 


The illustration shows a screw machine that has recent- 
ly been placed on the market by the Kent-Owens Machine 
Co., Toledo, Ohio. 

The bed and head are cast in one piece, and all gears 
The spindle runs in bronze 
The turret is 


are thoroughly protected. 


bushings provided with oil reservoirs. 

















SCREW MACHINE 
feed, 15% in 


HAND 


wire 


FRICTION-HEAD 


Capacity through 


provided with independent automatic stops for each tur- 
The turret-tool holts are offset to 
prevent injuring the shanks of the tools. 

The cutoff slide is provided with a screw-operated hand 
and is operated 
transversely by serew and handwheel. The 
furnished either with or without power feed to the tur- 
ret. Each machine is supplied with a pan and a lubri- 


ret station. locking 


adjustment in line with the spindle 


machine is 


cant pump. 
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MILITARY PREPAREDNESS AND THE ENGINEER — By 
Ernest F. Robinson Two hundred and twenty-four 44x 
6%-in. pages; 75 illustrations; cloth bound. Clark Book 
Co., In¢ New York City Price, $1.50 
This little book is the outgrowth of the material prepared 

by the author, who is a captain in the Corps of Engineers, 

N. G.N. Y., for a number of lectures given before engineering 

societies The purpose behind its preparation is to place 


engineers of the United States accurate informa- 
opportunities and limitations that will confront 
also shows what 
the 
in case of war. 

the 


before the 
tion as to the 
in the event of war. It 
himself to 
him 


the civilian engineer 


meet personal 


might do to 
that 


each one prepare 


responsibility would devolve upon 


activities of 


The entire book deals with the engineer 
army and does not touch at all upon the production of muni- 
tions It is therefore of interest to the engineers who would 
enlist for active service. The subjects treated are indicated 


which are as follows: Introductory, 
Training, The National Guard, 
Administration, Engineer 


headings, 
Military 
Military 


by the chapter 
How To Obtain a 


Military Organization, 
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Field, 
Work, 


Sketching, 


Ob 


Topo- 


the 
Siege 
graphical 


Troops in Field Fortifications 
Military Bridges 


Engineer in Wat 


Fire Action, 
Demolitions 
Needs of the 


stacles, 
Conclu- 
s1on. 

It is undoubtedly wise for 
avail himself of the opportunity to 
that have been given during the past 
It is that for 


failed to 
lectures 
book 
engi- 


who has 
hear the military 
winter to read this 


60,000 


every engineer 


estimated an army of 1,000,000 men 


neers would be required Of these, 2,000 would be officers and 
11,500 noncommissioned officers These figures indicate the 


of the 


same 


extent need of 


At the 


engineer 
civilian 


ing experience in case of war 


time engineering exeprience needs to 


edge before the engineer from private life can pass into the 

pe supplemented by an enormous amount of military knowl 

ranks of the army and become an efficient unit thereof 

THE TESTING OF MACHINE TOOLS—By George W. Burley 
Two hundred and twenty-six pages, 44%x7% in.; 110 illus 


indexed cloth 
New York 
attention is 


trations 
Nostrand Co., 
Far too little paid to the 
Thus this field where it 
a series of eight chapters the author presents ws 


hound Published by D. Vat 
City Price, $1.25 


testing of machine 


tools book enters a should be wel 


come In 


known established methods for the testing of individual parts 
of machine tools, shows numerous testing devices (including 


indicators of many kinds), shows how feeds and speeds should 
be observed, how cutting force should be measured, how power! 
should be ascertained, and in Chapter IV presents much 
illuminating information on machine-tool efficiency 

He gives the overall efficiency of the lathe as 62 per cent., 
and of its slide rest as 13 per cent The average efficiency 
value for a high-speed drilling machine is 77 per cent of a 
milling machine, 86.6 per cent., and of a shaper, 41.8 per cent 
No factors are given for the planer, but it is stated that the 
results are similar to those presented for shapers 

The scope of the work is indicated by the chapter headir 
which follow, and these also give a hint of the value of the 
work to the machine-tool builder ind use TI chapte 
headings are Introduction, Tests on Machine-Tool El ents 


for Accuracy, Machine-Tool Speed and Feed Tests, Machin 
Tool Mechanical Efficiency Test, Cutting-Force Tests, Output 
and Power-Consumption Tests, Comparative Tool Testi 
Commercial Machine-Tool Testing 


THE THEORY OF 
hundred and 
dexed cloth 
City Price, $4.20 net 


MACHINES—B 
fort 5lex9-in. page 
bound I 

Reviewed b DEXTER 8S. KIMBALL* 


The author of this treatise states that t is ar ittempt 


to deal in a comprehensive manner with the la F moult 
of subject matte which is included under the h ne of the 
theory of machines It is intended f the u of er nee 
students and pr ticing « rineel Tl book j t ee part 
is follows P t | Mechanic P t Il Kinematics cM 
chines; Part III, Dynamics of Macl 

Part I consists of five chapters cover ne bout one ‘ ‘ 
the total s ject 1 tte Ir it é liscussed } t 
plane motion of a particle, force ar orque, work and « 
ind kindred subjects that are common] included i Ar ! 
books on analytic mechanics, so call 

Part II occupies one-half the ] nd deal W h mot 
in machine fror the standpoint f pure mechanisr The 
discussion in this ction correspor closely to si ] a 
sions in American textbooks o1 mechanism, thouge) 
cases, as f instance in h treatment of belt ? ope 
drives, the ith conside the t l design f icl 
chine elements 

Part III occunie about ofr l of the boo In tl 
section are discussed friction, stat r l i ri ! } 
turning-moment diagrams groverne balancing brake and 
dyvnamometers The subject 1 tt of tl sectior theref é 
is partly such as is cove 1 by Ar n books on mectl ‘ 
and partly such as is discussed in American works on ichine 
design 

It will be evident that it is diff t to 1 } Lc ur n 
between this treatise and Ameri books on } lred sub 
jects where the arrangement s quite different The di is 
sion in Part II on kinematics compares favorably with boo 
on mechanism now in use in Ame n colleges as a prepar 
tion for engineeri: work The subject matter of Parts I and 
III is usual) nceluded in mechanics in American texts, but 
the content would not be considered sufficient for the prep 


aration students 


ol engineering 
l 


Portions of the subject matter in Part III are frequent! 
included in books on machine design, and the author's treat 
ment of son ot these topics is not, in general, very satis 
factory. One is surprised, for instance, to find no mention of 


the Morse chain, though the Renold chain is described The 


Machine 
iversity 


*Professor of Design 


lege, Cornell U1 


and Construction, Sibley Col 


MACHINIST ~ 47 


the 


discussion of 


strength of flywheels very weal i 

also the treatment of the lubrication of bearings in it t 
fluence on friction The experiments of Tower are referred t 
but Lasche’s monumental work is not mentioned 

The treatment of the several topics is sound, no doubt, ar 
the book ai iy be ol use ‘ ai reference to té chers il a may 
perhaps be sufficient for the nee f ert polytechr 
schools With the possible exc t n I 1] howeve t 
it too limited in its scope to be of use the 1} her tecl l 
colleges, where mechanics kine! tics ! chine design 
are specialized and « mprehensive « ursé her ineering na 
the science on which it rests |! ve become eo widel ex 


tended that ar book which a to treat of several of thes« 


ust necessarily be so the one hand 
ble a 


ntent or superficial, on t) 


branches m 


to reser! handbook or run a risk of be unbalanced in 


the book is the list of graded problems t the end of eactl 
chapter 
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H. E 


Streeter who fk several years was the Canadian 
representative of the He 1 } e ¢ \\ ester Mas 
is now works managers of the l ecis Tool and Macl ‘ 


Co., Ltd., 
ec 


Montreal, Canac 
White, formerly producti engineer of 


tiss Motor Co and previou e} t ent superintendent 
with th Pie e-Arrow Mot ( ‘ } be e f tory 
manager of the Holt Mf ( St ‘ ( ] 
John A, ¢ mim has ‘ } tior é ! ‘ 
f the Ke ! & Tre ( Milw Wis to be ! 
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Boste Rr ‘ N o 1 Me I é M t V 
eetin ‘ We ‘ ‘ \ if 





ect We ‘ of : ‘ , 

M Fred I Stockw Broa r bridwe t 

Engineers’ Society of Wester? Pent iT i Mi t 

eeting third Tuesday t ! etir f t Tu lay | 1 
IX Hiles, secreta . Olive Bu , Pittsbur | 

Rochester Society of Technical I iftsmer Monthly 1 t 

g, last Thursday ©, I Ange e, J ecretal S57 Gene ‘ 
St., Rochester, N. Y 

Superintendents’ and Foret ! Club of Clevy Monthly 
meeting third Saturday 1) » F ke et 0 New 
England Building, Cleveland, Ol! 
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IRON AND STEEL 


Pig Iren—Quotations were current as follows at the points 


indicated: 


One One 
Apr. 21, Month Year 
1916 Ago — 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $10.7 
No. 2 X Northern Foundry, New York. 20.75 20.50 ave 
No. 2 Ne archers Foundry, Chicago..... 19.00 19.00 14.25 
Besseme Pn .srtcceeaeceee sea 21.95 21.95 14.90 
Basic, Pitehurah Wiheed sae asenkwewee 18.95 19.20 13.90 
UO. 3 A, POG. cc cccesccesscees 20.50 20.00 14.25 
th DN te teGdieeeninacwed Cae we von 18.50 18.50 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
SEG, BOONE Peles ccccccwrcseseces 20.50 19.50 13.25 
Gray forme, PitteDurgR. ...cccccccccer 18.70 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 


are for angles 3 in. by % in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 
-— New York—— 
One One 
Apr. 21, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base......... 3.15 3.10 1.85 3.25 3.10 
Steel Ta WeMe...-ss 3.15 3.15 1.90 3.25 3.10 
Machinery steel (be ssemer) 3.15 3.10 1.80 3.25 3.10 
Steel Sheets—The following are the prices in cents per 


pound from jobbers’ warehouse at the places named: 


New York ———, 





One One 

Apr. 21, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Se BO eee 3.65 3.50 2.60 3.20 3.20 
Cae Re scace caves 3.55 3.40 2.50 3.10 3.10 
Nos. 22 and 24 blac Reece ee 3.35 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.30 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.30 2.35 3.70 3.60 
No. 14 blue annealed.... 4.40 4.20 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.15 2.20 3.55 3.45 
No. 28 galvanized....... 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


r-——Black——,_ --Galvanized—, 


Apr. 21, One Apr. 21, One 

1916 Yr. Ago 1916 Yr. Ago 

% to 2 in. steel butt welded 72% 80% 53%% 69%% 

2% to 6 in. steel lap welded. 71% 79% 52%% 684% 
Diameter, In. 

%4 3.12 2.30 5.35 3.51 
1 3.91 3.40 7.91 5.19 
1% oY ‘ 6.44 4.60 10.70 7.02 
1% 43 . 7.70 5.50 12.79 8.39 
2 10.36 7.40 17.21 11.29 
2% 16.97 12.29 27.79 18.43 
3 22.19 16.07 36.34 24.10 
4 31.61 22.89 51.78 34.34 
5 43.12 31.08 68.30 46.62 
i: cao a » os bake ween“ 55.68 40.32 91.20 60.48 

Bar Iron—Prices are as follows in cents per pound at 


the places named: 


Apr. 21, One Month 


1916 Ago 
Ee re 2.50 2.45 
TREO ROEO, TOW BOER ccccceccccsasene 3.15 3.10 
rrr CE 3... 6 seen etes sete ee 3.25 3.25 
Co TT eT Tere 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 


requiring fair-size lots, the following quotations hold: 
One Month Ago 
oe . visaney deeuseke List price plus 20% 5% from list 


List price 


List price plus 20% 
List price 


Cleveland 
Chicago List price plus 10% 


Boller Tubes—From Pittsburgh, the following are the less- 


carload basing discounts for lap-welded boiler tubes: 
Re. OO BD his cc's 00 47% 3% to 4% In........ — 06 « 
. Se Sar CO © GRE GF Bie wccccteveces 49% 
| ee Paar a. Ce Be Cibecceee ce ne .. 564 
SD Ge Be 6th es oe ceeonns 55% 

These discounts apply to standard gages and to even gages 


than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not ex- 
somes 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 
95 ft 


not more 


High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York 


2.35 Bars $3.00 


Billets . 
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Prices--Materials and Supplies 


STAM LL LL LA 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 
New York —— 
Today One Year Ago 
$5.50 $3.25 

In coils an advance of 50c. 


METALS 





Cleveland... $5.05 Chicago... $4.25 
is usually charged. 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

—————- New York ———__,. 


One One 
Apr. 21, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 30.00 27.00 18.00 
DE ntidvineda neue eae ee ewes eau 50.00 49.50 43.00 
Ei 6 winleciren eed aie tebe aie aanee 7.75 8.50 4.20 
PED 6 énveseent¥beenesaesteaaesa 19.87% 18.00 12.00 
ST. LOUIS 
ES Pe Pe ee Peer ET ere ee 7.75 40 
Dt! éiascdadvasdkdeateutentaewees 19.25 17'8 87% 


At the places named, the following prices in cents per 
pound prevail: 


poe ee Tet, a—nten, 


One One 

Apr. 21, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheeets, base.... 37.50 35.50 22.50 36.50 35.50 

Copper wire (carload 

Sen aaa 36.50 35.5 19.00 34.50 37.00 

Brass rods, base ........ 41.50 37.50 18.25 36.00 38.00 

Brass pipe, base ........ 44.50 41.5 21.00 43.00 46.00 

=e 40.50 37.50 18.50 36.00 38.00 
Solder % and % (case 

rere errata 7.87% 30.50 32.00 35.50 34.75 

Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
-——New York—, -—Cleveland—, 


One One 
Apr. 21, Month Apr. 21, Month 
1916 Ago 1916 Ago 

Copper, heavy and crucible... 24.50 23.00 25.00 25.00 
Copper, heavy and wire...... 24.00 22.00 24.00 24.00 
Copper, light and bottoms.... 20.50 19.00 24.00 21.00 
en Ce vanedceeebe een ee e< 6.00 6.00 7.00 7.50 
DE ccsecsuavenéateewees 5.50 5.50 6.00 6.00 
Pee. oo ane nee wen eee 14.50 14.00 20.00 19.50 
" ia eee 12.00 i2.00 13.00 13.00 
No. 1 yellow rod brass turnings 15.25 14.00 14.50 15.00 
DS seduces kesnb aun seu ow cen 13.00 13.00 16.00 16.00 


Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 


. Less Than 
Lb. Lb. Lb. 


500 Lb. 500 Lb. 





ofa Size ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds 
a tO de..... 31.50 32.00 32.5 33.00 36.00 
Mm €0 feesccs SRES 31.75 32.25 32.75 35.75 
% to 1%..... 31.00 31.50 32.0 32.50 35.50 
7! ., = 31.75 32.25 32.75 33.25 36.25 
Rounds 
to 37%,..... 33.50 33.00 33.50 36.00 37.00 
Squares 
7 Oa 32.50 33.00 33.50 36.00 37.00 
Rounds 
Bee OO OM ..26. 32.25 32.75 33.25 35.75 36.75 
Squs ires 
Sv to 338..... 33.35 32.75 33.25 35.76 36.75 
Rounds—Squi ires 
4 2) Fe 33.00 33.50 36.00 36.50 37.50 
5 SO Bees sces 36.00 36.50 37.00 34.50 38.50 
7 a .. 36.50 37.00 87.50 38.00 39.00 
Oe 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick 


Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 
For cutting to any specified length not shorter than 1 ft. 


add le. per Ib 


The scrap allowance is 18c. per Ib. delivered at works. 


Antimony—cChinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 
Apr. 21, 1916 One Month Ago 
Dr DOE 6ecskendewsuseoeénnee 40.00 45.00 
SS eee 50.00 @55.00 50.00 
Pe thsbece eh wennseen neat 45.00 @ 48.00 45.00 


Copper Bars from warehouse sell as follows in cents per 


pound: 

Apr. 21, 1916 One Month Ago 
Se. ctvdeewerenneate wees 42.00 39.50 
PC vt ene heeen eae we bee 31.50 39.00 
PS ctccccvubwecevsttenb eee’ 38.25 37.00 
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Manufacturing British 8-In. Shells 
im 45 Hours--] 






























By Frep H. CoLvin 
sections by columns and roof-beams running the oth 
SY NOPSIS—The necessity for lifting shells by rection, ing post centers 22x16 ft 
mechanical means introduces a new factor and one Raw material comes in from the cars at one corner and 
that adds much to the handling time. The dllustra- traverses in regular order up and down the different 
tions show several forms of hooks and clamps, wavs, as shown in Fig. 2, receiving its final baking, afte: 
special lathes, heavy boring tools, single- and wing varnished, at the same end, but on the opposite side, 
double-tooling for lathe carriages and formers from which it started. From here it goes to the bonded 
cams for both turning and boring. While there are varehouse in charge of the British inspectors. 
no slartling innovations. the methods have a C0) The shell itself is ustrated in detail in Fig & with 
carefully worked out and are giving good results, as all principal dimensions. It ordinarily consists of but 
will be seen by thee operation ( €s wo parts the body and the adapte plus, which screws 
nto the base. ‘There is also a provision by which any 
The manufacture of the 8-in. shells involves several — shell that is too large in the nose to pass inspection ma\ 
problems not presented by shells of smaller caliber, the be rebored and a special adapter screwed into it. The 
first noticeable difference being in the handling. Owing dimensions of this adapter are alse n. 
to the greatly increased weight over the smaller sizes, Coming in from the forge shop, the shells are handled 
tackle is required for putting the shells into and taking yv the tvpe of hook seen at 1, | ». this being so ba 
. ts 
y 
4 Vy > I Y ' 
Ge, 5 t \ 4“ 4 
5 eee ll aN 
| - | cc | 
xs" | wld x | 
x » ys j 
par inch OH ZZ, YZ, LM) IIIS TI Vp i Ys xy A: i Gore tive 
hitworth Sty VJM YH YL. LL : Head 
__ WEIGHT 18 OZ f 3 per ;> x 
mt 4 | 5795 fo 3767>| “A CPPPP\ Screw 
NOT Se" Ddd)/ Fixing 
MLLLLLLeeeeg 2 5" 
CKGS ~? 3 } A 
m. SA AS i SS C A “od ‘ 
78 gy TE RMeo8 Bf } 
' NX SX , ()— Fs 
/ YU; Yl Li Lill “Ld ZD ' 7 
4 Adavoter a. 
: : cs . ee d 
Driving Band 
FIG. 1. DETAILS OF THE 8-IN. HIGH-EXPLOSIVE HOWITZER SHI 
them out of the machine. This lifting is done in various ings \ en wer than the nose, 
ways, as will seen in the different ustrations as we s to avoid all dan Oo entall pping off 
as in the different forms of handling devices grouped njuring a workman. 
together in rug, . — Tue First Orrration—DriLuine THE Nosi 
he necessity for these aids will be made clear when — : ' ; 
we realize that the blanks or rough forgings weigh 250 ‘he Hirst operation is the a > ecdhe hole os ae aes, 
Ib. each, while the finished shell weighs 177 Ib. This “"" his done ona W. F. «J hn Barnes ¢ ling mae lhime 
figure, however, includes the adapter plug, which is a Vg be availab \s ae drilling ee 
screwed into the base, as shown in Fig. 1. The plant of the ey ny ee ee ry ar eS 
illustrated has been built especially for making thes these mandrels have a 1 bs bat RPPSt ee, Waren See 
shells and consists of a one-storv building 88x128 ft ns the bore of the shell near t nose, SO as to cente! 
divided into four 22-ft. saw-tooth s running length- - shell from: the inside, but at th ee time leaves 
wise of the building. The shop is divided into eight 16-ft, Plenty of room for the nose di ) break through with 
7 out interfering with the mandrel. Details of these man 
*Copyright, 1916, Hill Publishing Co drels appear in Fig. 5, onlv one spindle being given. 
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FIG. 2. FLOOR PLAN AND LAYOUT OF MACHINE 


The post A carries the centering plunger /, which is 
kept in the upper position by the spring C. The weight 
of the shell forces the plunger B down, so that the 
tapered lower end forces out the three fingers D) to center 
the lower end of the shell while the collar on 2 centers 
the upper end. The shell is centered by the hole in the 
forging, it being easier to take care of eccentricity on the 
outside, where turning tools and carriages can be made 
stiffer, than in boring. The spring / throws the finger D 
in when the shell is removed. 

The posts are mounted on the turntable /’, which is 
carried on a central ball bearing // and has two indexing 





RY FOR MAKING 1,000 8-IN. SI 


{ELLS PER WEEK 


positions. The base G@ carries the indexing pin J oper- 


ated by the 


lever 7 and is 


edge to retain the lubricatio 


withdraws th 
bearing into 
Releasing the 


e indexing pin 
action, making 
lever allows tl 


also provided with a 1 


‘aised 


n. Stepping on the lever / 
J and also throws the ball 
it easy to turn the table F. 


ie table to rest on the 


and substantial annular bearing of the base. 


This drilling fixture has a swinging plate C, 


centers itself 
the drill bush 


over the shell t 
ing. It can be 


la rge 


which 


o be drilled and also carries 


swung in either direction, so 


that only one drill bushing is required for both mandrels, 
facing cutter is shown at D. 


as can be seen in Fig. I. The 


FIG. 3. TYPES OF HOOKS AND CLAMPS USED IN HANDLING 8-IN. SHELLS FOR THE 


VARIOUS OPERATIONS 
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back of the lathe. This gages from the flange of the shell 
mandrel to the point of the shell. 

A rough sizing gage for the nose is shown at B, Fig. 8. 
It is turned on the outside so that it will slip easily into 
th 1} 4-in. hole already drilled, whilk the hole through 
the gage is a loose fit over the end of the shell mandrel 
The looseness of this fit on the mandrel shows how much 
the shell can be jockeyed on the mandrel and still clean 
up on the inside. As long as this rough gage will go ove 
the end of the work mandrel and into the shell nose, the 
hore of the shell has not been thrown out of center too 
much to be cleaned up. This instrument also serves 


another purpose, as the outside is used as a gage for set- 


ting the turning tool. It also avoids inconvenient caliper- 
ing on the rounded nose and allows the operator to set 


1 


his tool ‘for the cut almost at random. as he cannot well 
set it to cut smaller than the outside of the nos piece. 
Two Toous ror Roven-TURNIN¢E 


Two tools are used in the rough-turning—one starting 


at the nose and the other about midway of the shell. They 














are held in independent tool slides on the carriage. One 
slide—the one with the nose tool s controlled by the 
forming cam at the back of the lathe, as can be seen in the 
FIG. 4. OPERATION 1: DRILLING NOSE, 1})-IN. DRILL view in Fig. 7, which is taken looking straight down on 
Machine Used—wW. F. & John Barnes vertical] drilling machine the lathe 
Fixtures—Revolving stand with drill bushings. en 
an A a S$ min. each This operation 18 also pertorni don a Root & Van 
ervoort special lathe having ¢ same type ol headstock 
After the hole is drilled, the shell goes to a special as the cutting-off machine. 1] main bearing in each case 
Root & Van Dervoort cutting-off machine, Fig. 6, with a s 14 in. in diameter by 75, in. long, the rear bearing 
spindle large enough for the shell to be slipped inside being 7 in. in diameter by 7. in. long, The same lathe 
and held by three substantial screws. 
This places the shell inside the mai 
hearing and avoids all overhang, 
permitting a cutting speed of from 35 | f | aoe 
to 40 ft. per min. with a heavy feed. [Of j 
In order to assist in centering the shel] 
so that the ends shall be square with . | 
the bore, there Is A tapered stop or taal < r 264° ; « € “ - 
plug on the inside of the spindle, which ~ = . 
enters the hole already drilled in th a? oe, 
nose and centers that end of the shell, Cy rer 
while the outer end is clamped by the 
three screws in the chuck previously . So suit, 1a rie ori \ 
~ 5 - ly - ‘ YA y, ; 
referred to. This stop also locates the wae rd ; Voge i “ WF i \ 
shell for cutting off to length. ey ky. » MRSS \24R SH bin wy A | 
After this cutting-off operation the J; en ; > <7 tH 4 
heat number, which had _ previously or oat site - 
been stamped on the body of the shell, ; A 
is transferred to the end, to prevent its a Z | 
being lost in the turning operation. | 
Rough-turning comes next, Fig. 7, Zz wy od 
the shell being tested at the point to _ SameRRRCR we a f oT { { E | 
see if it will true up to the required ll “1 | ri 
size. In case the point is somew hat ec- —~j w" ———s J a. 4 
centric, it can be coaxed over a limited , vied f , 
amount by means of special brass 44 Ay 
cups A, of varying thickness, which are | x ) \ 
placed over the ends of one or more F ; ‘ | / ZZ |A 
of the locating and holding ports | S : ia ; 4 4 
in the work-holding mandrel. Thes« | | 5% =O: Tee 3, | 
mandrels, illustrated in Fig. 8, are eS es ee - WT peer SGA may Ye 3 
operated by air chucks. The shell is set Gf . a / 
by the bent gage, Fig. 7-B, so as to con- Y 


form to the location of the cam at the FIG DETAILS OF DRILLING FIXTURE AND GAGES 
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head is used for both the turning and the boring lathe, a 
special mandrel, Fig. 8, being bolted to the end of the hol- 
low lathe spindle for’the outside operations. The lathes 
for the internal work are fitted with special steel draw- 
in collets operated by air and fitting the turned shell. 














CUTTING OFF OPEN END 


special 


FIG. 6. OPERATION 2: 


Machine Used—Root & Van Dervoort 


Fixtures—Chuck length stop and handling truck. 
Gages Length 

Cutting Speed—35 to 45 ft. per min 

i’;oduction—s8 min. each 


Rough-boring comes next, the shell fitting inside the 
lathe spindle as in cutting off. A heavy boring bar made 
of a steel casting is used for this work, being guided for 
contour by the slotted cam at the back of the lathe bed. 
It is shown in Fig. 9, while details of the boring bar itself 
will be found in Fig. 10. Finish-boring is done in a simi- 
lar manner on an ‘adjoining lathe, the work progressing 
from one machine to the next, in order to reduce handling 
to a minimum, this being important on heavy shells. 
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Finish-turning is performed by a single round tool, 
Fig. 11, that is held stationary and turned only when 
it is desirable to present a fresh cutting edge to the work. 
This method gives a fairly broad contact and leaves a 


pp Se 
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FIG. 8 DRIVING MANDREL FOR SHELL 
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FIG. 9-B. GAGES FOR OPERATIONS 4 AND 5 


smooth finish on the work. After the finish-turning, the 
heat number is stamped on the nose of the shell, so as 
to preserve it when the outer end has been faced off 
to length and to secure the specified weight. 


A LL habi ahh hacdbbdbbabbbbabbhehhhhh hhh be hhee habe ee 








OPERATION 3: ROUGH TURN OUTSIDE 
Machine Used—Root & Van Dervoort special lathe 
Fixtures—Mandrel and forming cam for tool slides. 
Gages—Snap for outside diameter; nose gage. 

Cutting Speed—55 ft. per min 

Production—35 min.; expect to reduce to 25. 


FIG. 7. 


FIG. 9. OPERATIONS 4 AND 5: ROUGH AND FINISH BORE 
Machine Used—Root & Van Dervoort special 

Fixtures and Tools—Boring bars and formers. 
Gages—Diameter and contour. 

Cutting Speed—55 ft. per min. 

Production—25 min. roughing, 20 min, finish. 
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Boring and tapping the nose for the fuse were first ac- 
complished in a special lathe having a similar headstock 
and a two-position cross-slide—one for the nose reamer 
and the other for the collapsing tap, as shown in Fig. 12 
but are now being done under a Baker vertical drilling 
machine by changing the reamer and tap by means of a 
magic chuck. 

Drilling and tapping for the fixing or grub screw com- 
prise one of the vexatious operations on a shell of this 


kind. 


In the beginning a portable pneumatic drill was 
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This method was a slow and unsatisfactorv proposition 


vertical 


and has been replaced by a sensitive bench drill, 
the shells being rolled along until they come under the 
drill. This procedure is proving much more satisfactory, 
both for drilling and tapping, and has reduced the time 
and taps to a extent. Continuous 
benches are used as much as possi lle throughout the shop, 
so that 


next. 


considerable 


broken 


roll d 
] 


used as 


the shells can be 
This has 


trucking system in use in some shops and about which 


Irom one 


operation to 


the been an alternative to th 
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used, while the shell was held in the “a : —_ 
pot chuck, Fig. 13. The drilling bush- gan é ! , Ye \ 
< . ta x rr <5 
ing was held in the fixture shown at 4 Tap <8 GL Ll, “e ig et nani -— 
the top, and in detail at A, Fig. 14, k Lo Rs a ; ae: om ' 
the threaded plug screwing into the sd DALAT en, ae 
nose after locating the hole the right . ? PS = 
distance from the end of the shell. The fc 4 = 6% ” 6 7 1 
details of the pot chuck for holding 7 " 
shells vertically are also shown. It ; k 
can be used for holding the shell either 58 
aa —B Squer o% 
end up, the ring B, bored to the proper On Ie 
. . . A - "/@ - 
curvature, forming a seat for the | J 
shell nose when the large end is up for Ht 
screwing in the adapter plug. This 
prevents bruising the nose. FIG. 10. DETAILS OF CAST-STEEL BORING BAI 
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OPERATION 5 OPERATION 6 


FIG. 11-A 


FIG. 9-A 
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Dervoort special 
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11. OPERATION 6: TURN 
Root & Van 
M indrel, one 


FIG 
Machine Used 
Fixtures and Tools 








Gages Diameter and contour 
Production—30 min. each 
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FIG. 13. OPERATION 8: DRILL AND TAP 
FOR GRUB SCREW 
Machines Used Portable drill and bench 
drill 
Fixtures and Tools—Pot chuck, drilling jig, 
drill and tap 
Gages—Location of holes, diameter and 
thread 
Production—3 to 6 min. 
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OPERATION 7: 
Root Van 


BORE 
Dervoort 


AND 


special, 


FIG. 12 
Machines 
machine 
Fixtt ind 
(jages Diam 
Production 6 


Used & drilling 
Tools 
ter, 

min 


Collet chuck, Murchey tap 
thread and 


each 


res 


Kelley reamer 
bevel surface 


the 
opinion. 


re is quite a difference ot 
With lighter shells the 
the 


with shells weighing 


¢ "sa truck system is probably 


best, but 
approximately 200 Ib. each, roll- 
ine saves considerable handling. 
And when handling means the 
5 Dr clamping or placing of hooks or 


tongs, and then lifting the shell 


~¢ 
$e aw 








r 6" by mechanical means, the time 

f papi: required is by no means a negli- 
gible quantity. In fact the mat 
ter of handling 250,000 Ib. 
shells a week, and not only once 
but ' the 
many operations, Is quite a prob- 


oO} 


between every one of 
lem in itself, 

Special frames were made to 
hold the trucks. with 


divisions to keep them on end 


these on 
and separate. These were, how- 
ever, abandoned in favor of the 
beach system. It saves consider- 
lifting at stations 
and has proved very satisfactory. 








able various 
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FIG. 14 DETAILS OF 
POT CHUCK 








FIG. 11-B. GAGES FOR OPERATION 
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6, FINISH-TURNING THE OUTSIDE OF THE SHELL 
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Using SkKill for Capital in the 
Small Shop 


By Joun H. V 





SYNOPSIS 
is one of the surest ways to success in the small- 
This article tells of a New England 
die-sinking shop that is making good on a line of 
Hlow 


large-shop experience helps the small-shop owne: 


Doing what other people cannot do 
shop field. 
work that requires a high degree of skill. 


to operate on sound and systematu lines becomes 


evident. 





When you go into a successful small shop, you are often 
struck with the resemblance it has to a well-managed de- 


partment of a large shop. Evidently there are certain 


carmarks of good practice that apply to small and large 


iN DEVENTER 


ing obtained his education in an institution richly enoug 


endowed to be able to find netter wavs ot dome things 


Ly \ experimentation, as dlisting ished from the small-shop 
man “brung up” in the small shop, who must cut his eye 
And so when the ex- 


teeth without the aid of a dentist. 


large-shop man starts a smal! shop he is apt to carry in his 
of th 


of doing business. 


mind the memory large-shop department and _ its 
wa\ 

The large-shop idea is evident in the 
Hollander & Worcester, Mass., 


in drop-forge die sinking. At present some 


small shop of 


Johnson, who specialize 


seventeen men 


are emploved in this shop, which is a rather rapid growth 


, a 
three years ago, lo some 


a two-man beginning mack 


iron 


dies for munition mak- 


extent the demand for drop-forge 








; 


a 


~ = 


i | 
i 


—_ 


shops alike. Some of them, such as a clean floor, order! 
and convenient 


boards for small equipment and tools, may be classified, 


arrangement of machines, proper cup- 
inventoried and written down in plain figures; others are 
more vague and elusive, but can nevertheless be quite 
plainly felt by a shopman’s sixth sense. Among these is 
the perception that the work is being handled to advan- 
tage, from both the customer’s and the shop owner’s view- 
points. Time study would paint this picture after a month 
or two—the sixth sense will do it instantaneously, like 
a “snapshot” photograph. 

The small-shop owner who has had a part of his train- 
ing in a large shop is somewhat ahead of the game, .hav- 





A THREE-YEAR-OLD 





DIE-SINKING SHOP 


but the 
in the right direction was independent of this con- 
is the start that w 1] 


small 
shops having a large capital of sk 


ing has heen responsible for this enlargement: 


start 


1 


dition, and it interest other 


ll and a small capital 
of cash. 

A shop struggling for a start cannot pick and choos 
that it does. Of! 
comes in the shape of an order for work that is apparent] 


the class of work ten the crucial tes 


unsuited to the machine tools at hand. In this case it wes 


an order for 450 sets of molds for making rubber shoe 


There were two machines available for this work 


in fact, with the 


soles 
addition of a 
Taking 


a 
SINKe! 


a shaper and a die 
lathe 


they comprised the entire shop equipment. 
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756 
‘order for these 450 molds for delivery in 6 weeks took 
woth nerve and hard work; but the task was accomplished 
'y operating night and day, and doing it put the small 
feet—one might say a pair of rubber-soled 


lop on its 
nes! 


S. G. Hollander obtained his large-shop experience in 
lrop-forge dies at the United Shoe Machinery Co.’s plant 





FIG. 2. SINKING RIFLE BOLT DIES 


this class of 
Ile has 


retained one very important large-shop feature in the mak- 


Mass., had charge of 


work, both as to making 


it Beverly. where he 


the dies and using them. 
ing of such things—the division of labor according to the 
degree of skill required. Some small die-making shops 
are run on the old toolroom basis, one skilled man travel- 
ing about from machine to machine and taking care of the 
job from start to finish. The large-shop method is to 
pass the work from one man to another, each one a special 
ist on his own machine or bench, and this scheme is applied 
in the small shop to good advantage in both time and 
money. 

The properly run small shop can take work requiring a 


high grade of skill at very nearly the cost-to-make in 











FIG. 3. MOLDS FOR MAKING RUBBER HEELS 


Here 
small shop in hunting 


the big-shop toolroom and come out with a profit. 
lies one of the big weapons of the 
for business, and it is due to the low overhead expense as 
A shop of 


fifteen to twenty men, in which the owner is superintend- 


compared with the high one in the big plant. 


ent and manager, correspondent and time clerk, as well as 
on frequent occasions a die maker or tool maker, will show 
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up an overhead of from 15 to 25 per cent., as compared 
with the 100 to 150 per cent. of the big shop. If this fact 
is thoroughly mastered, it will open up new business for 
the small-shop man who grasps it and uses it as a selling 
argument. 

Another feature that will result in business is to relieve 
the large shop of responsibility and detail. Some people 
cannot get enough responsibility to suit them, but the 
real big fellows have a habit of placing it on other should- 
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FIG. 4. ARTICLES PRODUCED IN SMALL-SHOP MADE DIES 


A—Military rifle forgings; B—Rubber die products; C— 
Auto and bicycle forgings; D—Bayonet forgings; E and F 
Machine-gun forgings; G Miscellaneous 
ers than their own when they make sure that these 


shoulders are broad enough to carry it. The small-shop 
man with small views is apt to pin the responsibility as 
losely to his customer as he can, living up strictly to his 
The small-shop man with big views goes at it 
“Show me the piece vou want made 


( 

blueprint. 
another way, saying: 
and the machine on which vou want to make it and leave 
the I will be responsible for the result.” It 


rest to me. 
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is unnecessary to say that this is a strong argument with 
a busy executive who is buried up to his chin in respon- 
sibility and who is glad to place some of it elsewhere 
on favorable terms. 

The illustrations reproduced on these pages show what 
progress a two-man three-machine small shop can make in 
three years. It was done by hard work and skill and with 
no outside capital and should encourage other small-shop 
»wners who have plenty of the former and not much of the 
latter. 


. 
> 
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Steel Famine in Japan and Its 
Effect on Shipbuilding 


By a JAPANESE ENGINEER 

Since the war in Europe broke out, industry in Japan 
has expanded wonderfully, though not so much as in the 
United States. This is especially true in shipbuilding. 
As an example, the Osaka Iron Works have orders in 
hand at present for a tonnage exceeding that of all the 
ships which they have built during the last 
started in that 
all sorts of engineering works, for both peace and war, 
are in full being extended. This 
makes it interesting to study the question of raw mate- 


years, 


3) 
or since they kind of business. Besides, 


swing and situation 
rial—namely, iron and steel—for these works. 

When the war began, the supply of steel from England 
was affected to some extent, and this condition became 
more serious when the Munitions Act in that country 
went into force. Later on, the greater activity of the 
submarines in the Mediterranean Sea made it worse. Be 
side that, the declaration last fall, of the American Steel 
Trust that it not new until 
further notice great 


would accept any orders 


Was a blow to many engineering 


works. This fact is shown by the following table of steel 
material ordered from abroad. The amount, even for 


shipbuilding alone, allotted for vessels to be completed 
during 1916 is estimated to be 75 per cent. of the whole 
weight, 
United States. 

The 


during 1916, is estimated as follows: 


50 per cent. of this proportion being from the 
steel for shipbuilding, for ships to be completed 


Approximate 


Ordered from Tons Percentage 
EN EE er ee 22,690 25 
Te CE cee ccssacees tooneeesere 44,880 50 
RE Rah eaGtd tee wasees cases eeeenaees 23,704 25 

EES ESR es 91,274 100 
Of these orders the material from Great Britain is 


mostly bars and section, while that from the United 


States is in plates. According to the latest news from 
England, the mills are busy drawing bars for munition 
works, the result being the suspension of output of bars 
and sections for Japanese shipbuilding, though it is said 
that it will be possible to resume this work in the 


future. 


hear 


PRODUCTION OF JAPANESE STEEL WorkKs 


Such being the case at present, it is quite natural 
that all users of iron here go to the home steel works, 
asking for more and more turn-out, though at the same 
time they do not neglect any means for getting steel from 


abroad as well. The capacity of the home mills is as fol- 
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lows, the Government steel works being the largest one in 
this country and all private firms being quite small : 


; Tons per Year 
Rolled-Steel Capacity 


rr i os a es ee ead edadadane 290,000 
Tanaka Steel Works, BMameigih..ccccccccccececccce 30,000 

A ee ae ne ee ee Ne ee es eee ee 320,000 

Pig-Iron Capacity 

Tanaka Steel Works, Kamaishi........cccccccccces 40,000 
Wanishi Steel Works, Hokkaido........ccccccccees 20,000 
ee se cn ah bd bbade be edd ann nde 40,000 

RE a a Par Ne ee en kT ae 100,000 


On the other hand, raw material dur- 
ing the past three years have been as follows: 


the Imports of 





- Tons - 
1912 1913 1914 
Pig iron, spiegel iron, ferromanga- 
nese, ingots, blooms, etc 238,400 279,817 178,639 
Bars, sections, plates, wire tubes and 
pipes, building material 612,409 48,172 436,113 
Nails, anchors, chains, wire rope 4,903 29,842 18,301 
WEG  eeeeteedeene ee ee 905,712 857,831 633,053 
Taking the amount in 1912, which is the highest fig- 
ure, and comparing it with the largest turn-out of the 
Government steel works—227,.500 tons—which was in 
1914 (the output in 1912 and in 1913 being 204,005 


tons and 212,816 tons respectively), we get: 


Turn-Out of 


Imports, Government 
1912 


Be Steel Works 
Tons 1914, Tons 
Plates, including checkered plates, cor- 
rugated plates, galvanized sheeets 
and plates, tin plates 155,548 47,505 
Sections and the like 185,000 68,064 
Rails 9,100 68,732 
Nails and wire, including bands and 
hoops, wire rope, galvanized wire and 
railway nails 15,672 29,216 
RE dude ceneds ist wareneoaweses $4,680 13,783 
WED  6666604650%00006540000R000% 0% 530,000 227,300 


The item of imported plates in 1912 included: 


Tons 

Corrugated plates rep he ee ede eksenedheoanneees eeu 220 
Galvanized plates and sheets.......... 34,000 
Tin plates oes Coe eeeeeeseeeesresereseoseseeceooceeees 26,500 
ee 60,720 
These products cannot be made in Japan at all. De 


ducting this amount from 155,548 tons, it leaves 94.828 


tons, which Is approximately twice the capacity of the 
The 
mported is less than the 
the Tanaka Steel Works 
the summary 
available. Since that plant 


this omission will not affect 


Government steel works—47.505 tons. rails are the 


only item in which the amount 


home product. The turn-out of 


was not taken into account in given, as 


their exact figures are not 


makes miscellaneous varieties, 
the comparison to any large extent. 


CoMPARING Past AND Present Imports or Pia Iron 


Pig iron was imported to the amount of 270,000 tons 


in 1912, this being 27 times the home product ol 
100,000 tons. These figures of comparison of the past, 
combined with the present crisis brought about by the 
shortage of steel and iron, naturally induced many new 
firms to start in business and caused the extension of 


These number about 18 


Figures obtainable are as follows: 
An addition in course of 


existing firms. projects up to 
the present. 

1. Government Steel Works 
construction during the past few years will be completed 
early this year. The total capacity will be increased to 
350,000 tons per year. Besides, a program will be sub 
asking for an exten 


$1, approximately ) 


mitted to congress in a few weeks, 
sion to cost 36,000,000 yen (2 yens = 
and to be finished in five years, beginning in April of 
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this year. An additional capacity of 300,000 tons per 
year will thus be provided, bringing the total to 650,000 
tons per annum. If congress approves, the extension will be 
‘xecuted in such a manner as to add 50,000 tons’ capacity 
at the end of the first year and another 50,000 tons at 
the end of the second year, for the purpose of relieving 
the urgent demand. At the end of the fifth year the total 
additional capacity of 300,000 tons will be 

2. The Tanaka Works, the Lumitomo 
Works (Osaka), the Kobe Steel Works and the Kanasaki 
Shipyard (Kobe), the Nippon Steel Tube Co. (Kana- 
saki), the Nippon Steel Works (Hokkaido), the Kuhara’s 
Works, the Kinjiho Steel Works (Chosen), ete., 
are contemplating extensions, or new plants. I estimate 


reached. 


Steel Steel 


Steel 
that when this construction work is completed—in_per- 
haps four or five years—about 100,000 tons will be turned 
out by these firms. 

3. The Honkeiko Tron Works report that they will 
treble their capacity of pig iron after a few years, adding, 


say, 50,000 tons to their present capacity. 


EsTtTiIMATED Ourput IN Five YEARS 


So after four or five years the total product of rolled 
steel material will be 880,000 tons, as compared with a 
consumption of 757,300 tons—the total of the imports of 
1912 and the home turn-out of 1914. 

Pig iron will reach to about 200,000 tons, compared 
power of 370,000 Thus, it is 
iron and 


with a consuming tons, 
seen that there will still be 


In view of the naturally great 


a great shortage of 
steel material in Japan. 
demand for steel building and machinery, I wonder if it 
is not a chance for American steel makers, who must be 
thinking of what they are going to do when the great 
Kuropean War comes to an end. 
Turning again to the shipbuilding problem of Japan 
at present, we find such facts as that a ship 35 years old 
Last 
3,.200-ton steamer that was to be 


was recently sold at a price of 130 yen per ton. 
year the ownership of a 
completed in February, 1916, was transferred into othe 
hands at a price of 70,000 ven, while she was still on the 
shipway. Moreover, a similar vessel, which is to be fin 
ished in April of this year, was sold at a price of 150,000 
These incidents show how scarce ships are in Japan 


just as everywhere else. 


yen. 


The whole number of ships with a tonnage of ove 
a total 


20 stock 


1,000 tons now in the shipyards of Japan is 88 
of 481,000 tons and 292,680 ih.p., 
boats of 172,800 tons total. Of these 88 ships, 40 (total- 
ing 160,000 tons) will be finished during this year, while 


including 


most of the remaining 48 ships are intended to be deliv- 
ered during next year; but it all depends upon whether 
the supply of steel necessary from abroad comes in time 
or not. 

It is interesting to notice that the net weight of the 
ships when turned out from the shipyard, without water 
and consuming material (usually called light displace- 
ment), is about 60 per cent, (strictly speaking, a little 
less in a pure cargo boat). As the cargo-carrying capacity 
of a ship is slightly less than twice the gross tonnage, it 
may be said that one ton of ship will be able to carry 
ton of 


about three tons of cargo. In other words, 


ship that costs approximately 300 yen will earn about 


every 


150 ven interest per year at present rates. 
The Railway, which controls 
nearly all railroad lines in Japan, used to get 100,000 


Imperial Government 
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tons of steel annum from the Government Steel 
Works, including rails, nails, ete., besides the greater 
amount obtained from abroad. Lately the railway office 
has demanded a supply of 70,000 tons as a minimum 
quantity for this year. The Government Steel Works, 


however, have declined to supply more than 10,000 tons, 


per 


which means the practical stoppage of any new work, as 
well as the use of wood in place of steel, wherever possible. 
This will delay the introduction of steel cars on Japanese 
railways. 

The engineers’ society at Osaka is proposing to the 
Government Steel Works to buy a great amount of steel 
material of several varieties from the United States, as 
stock, but it is doubtful whether this will be done. 


i) 


a 


The First Cleveland Automatic 
and Its Development 


SPECIAL CORRESPONDENCE 


An interesting contrast, which indicates the develop- 
ment of one of the best-known automatic screw machines 
in this illustrated The first 
machine shown was built in the toolroom of the Whité 
Machine Co., 
was designed for producing brass washers for sewing- 


country, is herewith. 


Sewing Cleveland, Ohio, 28 years ago. It 
machine bobbins, its only work being confined to forming, 
as the drilling of the washers was a separate operation. 
The tools 


for forming the washers were mounted on an 

















FIG. 1. THE FIRST CLEVELAND AUTOMATIC 
oscillating tool post, which swung-forward for the form- 
ing tool and swung back for the cutting off. 

The regulation three-step cone was used on the main 
spindle, which means that only one speed was available 
without moving the belt by hand. The mechanism on 
the inside of the cone for opening and closing the chuck 


would be considered old-fashioned and bothersome today, 
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the large number of liable to be 
disarranged. Considering the fact, that this 
machine was built 28 years ago, it worked quite satis- 


on account of parts 


howe er, 


factorily. 

Its success was responsible for continuing with the 
automatic idea, and this machine was in reality the 
foundation of the Cleveland Automatic Machine Co. of 
today, which built it with no thought of ever going into 


the machine-building business. Six of these automatics 





f 














FIG. 2. THE DEVELOPMENT OF 28 YEARS 
were first built—of 5g-in. capacity——as a beginning ol 
the automatic-machine business, about 26 vears ago. 


It is interesting to notice both the difference and the 
similarity between the original and the present machine, 
the difference that th 
the camshaft can now be changed for 


most striking being speed of 


kinds of 
A series 
f tools can be mounted on the longitudinal slide 


The ga; 


ge stop is § parate 


various 
materials and jobs by means of changed gears. 
so as 
to produce several shoulders. 
ind independent. Independent cutoffs and the use of 
donble cross-slides enable interesting operations to be 
performed on a plain automatic, which was not originally 
the case. The real similarity ends with the appearance, 
as while the old machine was designed for forming the 
simplest kind of machine parts, the other i 
ihe many operations demanded of a modern machine. 


suitable for 


Sponges That Only Absorb 


By Joun, R. Goprrey 


They say it takes all kinds of people to make a world, 
but my own opinion is that we have a plentiful supply o! 
several kinds for some years to come. One of these is the 
sort of sponge that is perfectly willing to absorb all the 
can find, but 


information he refuses on one pretext or 


‘ther to give up any in return. There aren't so very 
many of this breed, but they still exist. 
My friend Bill Johnson, got into the shell game pretty 


early and had all kinds of trouble, till he got on to a lot 
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of the curves of both the shells and the Inspections. He 
didn’t make any bones of it either and naturally felt a bit 
proud when hed found the bugs and killed ‘em. 

Bill was traveling not long ago and ran on to another 
fellow from out in the Middle West, who was just starting 


in the same game and was having his troubles, same as 


most of “em do. Well, Bill opened up and told him how 
he'd erawled under some difficulties and climbed overt 
others: and as the Middle Westerner was going to be 


near his town, Bill asked him to come over and see things. 

Mr. Middle Westerner comes all right and spent a day, 
could and letting him 
pose around by his lonesome the Oh, but 
rrateful—any time Bill wanted any dope in M. W.’s line, 
all Bull had to do was to holler, and a lot more taffy that 
such. 


Bill giving him as much time as he 


rest, he was 


Bill set down to natural exuberance or 

Now it so happened that Bill went West not so very 
long after and thought he Mr. M. W. 
and see how he Bill dropped a line to say 
he'd be in on the 2:15 train and kinder half thought 
Mr. M. W. might be there with his car to drive him out. 
But the M. W. Bill found his 
way out to the place, way backside of nowhere, with dirt 
He caught a glimpse of the M. W. 
when the latter didn’t know it and so was a bit surprised 
But Bill nailed him at last and 
was rewarded with the information that it was strictly 


would blow in on 


Was getting on 


wasn't, and that isn’t all. 
roads and no sidewalks. 
to be told he wasn’t in 


against the rules for anyone to go into the shop. Sorry, 


but he couldn’t make any exceptions and other bunk. 
I'd like to write what Bill said to Mr. M. W. 
got over the shock, but the censors would stop the edition, 


when he 


even if the editor shut his eves when it went by. 


But after passing the M. W. a few complimentary 
remarks about being a hypocritical, ungrateful cuss in 
general, Bill read the riot act on the principle of the 
whole thing. He pointed out in polite but forcible 


language that he had given a lot of his time, all his expe- 
rience and saved M. W. a barrel of 
Then he showed that man what a low-down, lop- 

grab all he could from 
veneral fund of mechan- 


money in experiment- 
ing. 
sided sort of a hound he was to 
others and not give back to the 
ical knowledge. 

Then Bill spotted the 
shrapnel and high-explosive shells, and he broke out in a 


Showed 


in Machinist reprints on 


Ameri 


fresh spot how such information was made 
available because most manufacturers were openminded 
enough to realize that the whole advance in mechanics was 
due to an interchange of ideas—that the fellow who didn’t 
in the game and had a soul 
Said that if M. W. 
ought to be 


other fellow’s stuff and that there 


cive out his mite was reniging 
about the size of a plugged nickel. 
add 


enough not to use the 


wouldn't his hit of rea dope he man 


ought to be some way whereby he could be prevented from 


buving any of the papers which vive other methods. 

sill came home mad clear through—wouldn’t have 
hurt him so much if it had been somewhere else besides 
the “open-hearted West”—that’s what got his goat the 


most, and it isn’t altogether strange is it? 
As Bill says, he don’t blame anyone in the war game 
for not much till he gets 


but when he’s got things cinched, he sure ought to give up 


saving what orders he needs; 


for the general good, 
I’m wondering if Bill’s scheme for an embargo to pre- 
the Machinist who 


won't give up their end of the game isn’t a good thing. 


vent American from reaching men 
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Jigs Used for Machining 


a Press 


By RoBERT 





SY NOPSIS—Because of the high speed at which 
the feeder operates and the necessity for iter- 
changeable manufac ture, these parts must be accu- 
rately machined. In most cases when the part ts 
milled the drilling operation is the next in se- 
This routine enables the part to be either 


localed or placed on finished surfaces. 


ue mce, 





The two-sheet rotary printing press illustrated on page 
58 is manufactured by the United Printing Machinery 





i 


re 





FIG.4 
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ik eeder 


MAWSON 


Co.. Woonsocket, R. 


appeared, showing 


I. Several articles have already 
and describing examples of jigs 
and fixtures employed in machining elements used on the 
These tools were examples of economical and suc- 
cessful small-tool construction, and equally well designed 


press. 


tools used in machining five other parts used on the feeder 
for the press form the sub)-ct of this article. 

Where rough surfaces are used for locating, adjustable 
means, such as screws, are provided so that the locator 
may be easily changed as conditions demand. The oper- 
tions on all of the parts consist of drilling and reaming. 


Zo 
Paty 





JIGS USED IN MACHINING VPRESS-FEEDER PARTS, WITH WORK SHOWN IN POSITION 
FIGS. 2 AND 2-A which the circular boss of the part is forced, with a setscrew 
Operations—Drilling and reaming upper center bearing at the opposite end A setscrew on the under side forces 
Fig l The milled casting is located against two pins, back the piece against locating pins. 
being forced back with knurled-head screws, as A The Holes Machined Four ‘/eg-in. drilled and reamed % in., 
cover is then dropped down and heid with the three thumb- two “ q-in. drilled and reamed % in., one ™/g-in. drilled and 
screws shown The three screws B are then tightened down reamed 1 in., one in. drilled and two No. 9 drilled. 
and hold the casting in position 
Holes Machined—One 1"/,,-in. drilled and reamed 1% in., FIGS. 8 AND 8-A 
on a-in, drilled and reamed 1 in., three “/«-in. drilled and Operations—Drilling and reaming conveyor hinge bracket 
reamed : in, one “/q-in. drilled and reamed % in, three support, Fig. 7. The milled casting is located over a machined 
een ae Grilled and reamed 1% in., one w-in. drilled and block and forced into the correct position determined by the 
reamed % in. adjustable setscrew A with another screw. The cover is then 
FIGS. 4 AND 4-A dropped down and fastened with the thumb-screw, as shown. 
Operations—Drilling and reaming pile drag carriage Holes Machined-——One ew-in. drilled and reamed % in., 
bracket, Fig. 3. The milled casting is located by ears which — gn@ x w-in. drilled and reamed % in. and two ,-in. drilled. 
ire set on the inside of the machined surface of the fork end. 
is forced back with a knurled-head screw at the opposite FIGS. 10 AND 10-A 
end The cover is then dropped down and fastened with the f , 
thumb-screws A. The setscrew B is tightened down on the Operations—Drilling and reaming yoke bracket, Fig. 9. 
casting and holds it securely The milled casting is located by a stop pin at one end and 
Holes machined—Om a-in. drilled and reamed % in., forced against the adjustable setscrew A with a screw at the 
one */,4-in. drilled and reamed 5% in., one “/g-in. drilled and other end. The cover is then dropped down, fastened with the 
reamed 1 in., one §-in. drilled and one ,-in. drilled. three thumb-screws, and the setscrews B are tightened on the 
FIGS. 6 AND 6-A casting, thus holding it securely. 
Operations—Drilling and reaming lower conveyor bracket, Holes Machined—Two 1"/,-in. drilled and reamed 1% in 
Fig. 5 The rough casting is located by a V-block inside of and three j,-in, drilled. 
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A Plant for Conversion From Rifle 
to Locomotive Building 


EDITORIAL 





SYNOPSIS The fe alure of 
this plant is the fact that it was designed primarily 
for building locomotives and ts yel capable of 
being temporarily converted to the manufacture 
of rifles. The wide diffe rence in produc ts and 
in methods makes such a building construction 
of unusual The comple leness of the 


ol-rec laiming plant, COVE ring as if does hoth ch ip 


main interesting 


interest. 


and waste, is also unusual in size and equipment, 


It reclaims both the oil and the waste. 





It is decidedly unusual to speak of a huge manu- 
facturing plant as a byproduct, and yet that is exactl) 
character of the the Baldwin 
Locomotive Works at Several 
ago the company purchased a large tract of land, with 


new buildings of 


Kddystone, Penn. 


the 
years 


the purpose of ultimately moving its huge locomotive 
works from the heart of Philadelphia to the new site, 
and a few buildings were erected as the beginning of 
the change. 
developments due to the war the need of manufacturing 
plants for immediate use furnished the opportainity of 
preparing buildings for practically the entire plant at 


In common with many other unexpected 


most advantageous terms. 

A contract was entered into with the Remington Arms 
Co. of Delaware for the erection of these huge shops 
and their use during the manufacture of large orders 
of rifles for the contending armies. Plans were made so 
that the buildings erected should be eminently suited for 
the manufacture of locomotives, but should temporarily 
be converted into shops for rifle manufacture. These 


CORRESPONDENCE 


conditions developed a type of buildings, as illustrated 
in Fig. 1, that interior 
modification, either temporarily or permanenily, to adapt 


are capable of considerable 
them for various kinds of work. 

There is nothing temporary about the construction’ of 
the buildings themselves, which are of the most modern 
type, laid out to secure the best use of the land available. 

The flooring arrangement put in with a 
special view to the manufacturer of rifles, but can be 
readily altered at future time or even entirely 
removed from the central bays in shops where the nature 
of the work may make it seem desirable to do so. The 
general construction may be said to be of tile and steel, 
with a view to making the plant thoroughly fireproof. 

The plant covers 15 acres of ground and was erected 
in record-breaking time—about 3 months. The main 
building is 1,040 ft. long by 816 ft. at the widest part. 
The buildings, with the temporary flooring, give a total 
floor area of nearly 38 acres. The 
13 aisles and 341 bays, each 24x80 ft. 
80x48 ft. and 74 ft. provide spaces for three 
hydraulic motors in each, when locomotive boilers are 
made. Three each tower to 
handle the boilers being riveted. 

Every effort is made to secure a maximum amount 
of light, and in addition to the light 
the roof the outer walls have as large windows as are 
possible. To conserve still further the effective lighting, 
the sections with one or two auxiliary floors are alter- 


has been 


any 


main building has 
Four towers, 
high, 
will go in 


to be cranes 


from glass in 


nated with single-floor bays. 
It will be noticed that the building is not of uniform 
ground plan, but that the width increases in steps. This 











1 A GENERAL VIEW 


OF THE NEW SHOPS ERECTED FOR THE ULTIMATE USE OF THE BALDWIN 
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FIG. 2. A BAY WITH NO TEMPORARY FLOORING 


arrangement gives entrance for a track at each step on 


each side of the building and allows all material to enter 
and leave at the sides, being transferred by traveling 


ranes wherever needed. 

Power comes from the Philadelphia Electric Co. at 
13,000 volts and is handled in three transformer houses 
that deliver it at 440 volts, 3 phase, 60 cycles. Five 
thousand kilowatts will be used. 

The size of the work made a_ blanket contract out 
of the question, and the unit plan was adopted. Th 
MecClintock-Marshall Co. took the steelwork and employ dl 
all its own facilities in addition to subletting a portion 


and concrete WOrhk Was 


to the Fort Pitt Brida 


were handled in the sami 


Fic. 3 shows a ground 


rives some idea ol the imme! 


a few of the prin pal 


will serve to show the s 


temporary line and count 


each side, while a row of 


The 


lhe 


r? 
| 


ading, foundatior 


firm, and other item 








plant ayout aia 


rie hime Ss Oc up . 


en. but the 
it 
CWs ( Tih al 
) i) thre l 
diate flooring. ha 
cture is shown at 














LOCOMOTIVE WORKS AT EDDYSTONE, PENN., NOW BEING USED BY 
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FIG. 3. GROUND PLAN, SHOWING DETAILS OF PLANT LAYOUT 
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FIG. 4. DETAILS OF SINGLE FLOORING 


shafting 


erinder 


prominent place near-by. They are driven by 
beneath the floor. the belt 


prac tice. 


coming up inside the 


column, as in modern 


Figs. 4 and 6 illustrate sections of the 80-ft. bays with 
the flooring in place. As will be seen, there are two 
styles—one being 43 ft. 9 in. to the bottom of the roof 
girder and carrying two floors with a headroom of nearly 


14 ft. and intermediate columns that 
25-ft. column spac ing, The lattice 
ends of the will rails for craneways, 
if the floors are removed and the shops used for handling 
A portion of the buildings is only 30 tt. to 


girders, 


give pra tically a 


roof trusses carry 


large work. 


the bottom of the roof These sections are used 


with but one temporary flooring in place, but are other 
wise very similar to the construction shown in the other 
view. A construction detail is shown in Fig. 6. 

A view in the drop-forging plant is seen in Fig. 7, 


shown in the foreground 
This 


building 


where numerous furnaces are 
the drop hammers are in the adjoining bay. 


illustration also gives a good idea of the general 
construction, parth ularly the lattice columns that support 
the roof and will eventually carry the rails for the crane- 
way. 

One of the*most interesting features is the oil-reclaim- 
plant engineer, 


plant 


which was designed by the 


Although this 


ing plant, 


B. 7. Converse. oil-rec laiming 








FIG. 7. THE DROP-FORGE PLANT 
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girders supporting the 


FURNACES IN THE FOREGROUND 
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DETAILS OF THE DOUBLE-FLOOR INSERTION 





Flt t FLOORING DETAII 


ecuples a comparatively) Insignificant area as compared 
with the 
structure, 
This 
standard fireproof doors in every case, the w 
In other 


fair-sized 
and approximately 20 ft. high 
throug th 


whole, it Is n 
about 26x70 It. 


building is of reinforced concrete 


reality quite a 


hout, w! 
indow sash 
words, 


being of steel fitted with wire glass. 


has been made as nearly 
The object ol 

the main building all 

both for thi 


fire prool is possible, 


installing this house is to remove from 


oll-soaked waste and oil-soaked 


hips, purpose of reclaiming the oil and 





COLUMNS 


AND DROP HAMMERS BACK OF 
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the waste and also for reducing the fire hazard of the 
shop itself. 
for 


The waste is washed, dried and issued again 
use. The chips are run through an oil-separating 
machine and are then dumped directly into the cars in 
which they are to be shipped away. 

The present equipment, as can be seen in Fig. 8, is 
five steam-turbine waste-washing machines on one side 


ef the building, with foundations and pipe connections 
for a sixth machine, should this become necessary. On 
the other side of the building are. six oil-separating 
machines, driven by quarter-turned belts from line 


shafting and suitable countershafts, the motive power 
being a 25-hp. 440-volt 3-phase 60-cycle motor, which 
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Water Flow Through Pipe 
Orifices 
In a paper presented at the spring meeting of the 
American Society of Mechanical Engineers Horace Judd 
the (1) A thin plate 


orifice inserted in a pipe is as reliable for flow measure- 
ment as the thin plate, or frictionless orifice, as used 


derived following conclusions: 


ordinarily, (2) The shape of the pressure drop curves 
indicates a maximum point at about 4% pipe diameter 
from the diaphragm, which would seem to indicate a zone 
(3) The eccentric and 
segmental diaphragms are advantageous in that they in- 


of maximum velocity of flow. 










































































































































































runs at 950 r.p.m. under full load. The reclaimed oil crease the drop reading, but more care is necessary in 
X=25 Hp. Motor, 440 Yo/ts, 3 Phase, 60 ¢ e;9 evolutions per Minute, Full Load 
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FIG. 9 CROSS SECTIONAL 
is piped to the sediment-extracting oil tank and goes 
from there to the steam-turbine oil filters, shown in the 
room at the right. Then it goes to a suitable storage 
tank, which is located underground. 

A better of the appeavance and exact location 
of both the waste-washing machine and the oil separators 


idea 


which also 
shows the sediment tank, the live-steam hot-water heater 
and the centrifugal oil filters, as well as the construction 
of the building itself. This shows the upper and lower 
floor and the gallery, all of concrete. 


can be had from the sectional view, Fig. 9, 


ELEVATIONS, SHOWING 


PRODUCERS 


making the pressure connections, especially on the up- 
stream side of the diaphragm. (4) The best point for 
the pressure connection is not less than 14 pipe diameter 
from the diaphragm on the downstream side, and not less 
than 1 pipe diameter from the diaphragm on the upstream 
side of the pipe. (5) The 80 per cent. diameter size of 
diaphragm should not be exceeded to secure uniform flow 
conditions and to insure steady pressure drop readings. 
(6) The average coefficient of discharge for a 5-in. pipe 
diaphragm agrees very closely with the average coefficient 
of discharge for the 5-in. pipe cap orifice. 
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Empirical Formulas for the 
Proportions of Lathes 


By A. 





SY NOPSI]S—The results of a study of the pro por- 
tions of 393 American-built lathes. inciuding prac- 
tic ally every standard niat h ine made in the country. 
The 


undque stionably the result of the most detailed study 


The | la ‘40 feat f desi 
/ormuias cover 4 CAtCUTECS OF Aesitgn, yare 


ever made of lmerican lathes. 





The paper presented by Mr. Alford before the National! 
Machine Tool Builders’ Association, on the “Standardiza- 
tion of Machine Tools,” and published in Vol. 35, page 
725, of the Machinist created an incentive 


tar, American 
among those interested in machine tools to study the pro- 


portions of various machines from the standpoint of th 
principles he outlined. The 
\merican-built lathes is herewith presented, showing the 


results of such a study ol 


average and limiting values used for the most important 
proportions. 

The data used in this work consist of the specifications 
given for 393 lathes, and this number practically includes 


every standard lathe built in this country. The data wer 
tabulated on tracing cloth, from which blueprints were 
made. cummed, then cut horizon 


These blueprints were 
the 
The strips were sorted, and the data for the three- 
] 


ana 


tally into strips, giving data for each lathe on a single 


strip. 
cone all-geared 


step cone, five-step 


four-step cone, 
head machines were collected and arranged in the order 
of their sizes 

This resulted in having 
conveniently collected for comparing and averaging. Ea¢ 


mounted on large sheets ol pape 


and 


all the data for each size and tyne 


proportion for each type was then plotted against thre 


about 170 si 


sheets of cross 


size of the machine, requiring 


section paper and the plotting of something like 14,000 


points. With the exception of only one make the data 
used in this analysis are more complete than thos« ven 
in catalogs. 

In order to condense the mtiormation given hy the 170 


lol 


curves ol 


graphs, empirical formulas were derived 


lines through the maximum, average and minimum values. 


Hy re ws 


Which is approximate] 


These formulas are given in ‘Table 1. denotes 


the nominal size of the machine. 
That 


+} 


will swing ovel 


I rhit, 


equal to the largest diamete) 
bed. No distin tion Was made betwee n 
heavy and toolroom lathes. Many of the data are equal 


from 


the lig medium, 


mere] moved one size 


applicable to all and some 
to the next, such as results from putting a 16-in. head- 
bed. These 


the maximum 


Variations are accounted 


minimum values. 


stock on an 18-in. 
for in Table 1 by 
Fig. 1 


for the three-step cone lathe, 


and 


shows the data for the “swing over carriage” 


and the lines give the maxi- 
mum, average and minimum values. Great care and m 


Wr 


best judgment were exercised in drawing these cu 
not drawn thro 


Ves, 


The maximum and mean values were 
the most extreme point when there were a few extending 
bevond the range 


considerabl\ but enough points, from 
two to ten, depending upon their 


ered as being due to error or accident. 


position. were consid 


The 


maximum and 


*Associate Professor of Mechanical Engineering, University 


of Cincinnati 


LEWIS JENKINS* 


minimum values obtained in this way are not freaks or 
absurdities and have sutlicient practical applications to 


} 


justify their use. The 


fields of all graphs, with the excep- 
and feeds and a few 


Perhaps the 


tion of those for the highest lowest 


others, show a remarkable consistency. 


most varied or apparently inconsistent are the graphs for 
the countershaft speeds. In addition to the information 
given in Table 1 the following conclusions and comments 


worthy of mention: 








ure 
Swing Over Shear—The swing over the shear is prac- 
tically the same for all ne types and greater for the 
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DATA FOR 


- Sw Ind 


PLOTTED SWING OVER CARRIAGE 


geared. There is apparent no reason why the swing 
over the shears should not be standard and equal to S + 1, 
which gives Y-in. clearance between the large faceplate 
having a diameter equal to the nominal size of the machine 
and the V’s on the bed. The maximum values for th 
three-step cone and geared types are about a size larger 
than the average for those types. 


Swing Over Carriage—The minimum values for the 
swing over the carriage show a greater variation from 
the average than is shown for the swine over the shear. 


increased size of the carriage 


to t 


on some of the heavy models. 
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Length of Bed Minus the Distance Between Centers 
This shows the length of bed occupied by the headstocks 
and tailstocks. This value taken from the length of bed 
gives the maximum distance between centers. The mini- 
mum values for this proportion are apparently small. 
This is due to the fact that the actual lengths of some 
beds are greater than specified; for example, the actual 
length of an 8-ft. bed may be 8 ft. 6 in. in 
stances, although it is not generally so made. 
Taper of Centers—With very few exceptions the Mors 
The relation of the size of 


some Ill- 


tapers are used exclusively. 
the taper to the size of machine may be expressed as fol- 
lows: No. 2 is used on 10-in. to 12-in. lathes; No. 3 
on 12-in. to 16-in.; No. 4 on 14-in. to 24-in.; No. 5 on 
14-in. to 30-in.; No. 6 on 24-in. and greater. In view of 
these data the range could be satisfactorily covered by 
the three sizes Nos. 2, 4 and 6, although there are about 
as many Nos. 3 and 5 used as Nos. 4 and 6, 
Bearings—The lengths and diameters of bearings on 
machines built in this country are greater than the values 
given by Nicolson and Smith in their book, “Lathe De- 
which is based on examples of British design. 
The values for the width of belt do not vary as 


sign,” 
Belts— 
much as might be expected for the cone-type machines, 


RATIOS FOR GEOMETRIC SERIES OF LATHE 
SPINDLE SPEEDS* 


TABLE 2 





WF WS “ 

Sng of os 

¢ . g3-9 3.5 Values of Values of 

=a ss t= Back-Gear Cone-Pulley Ratios 
ss st & == Ratios (Duplicate Cones) 
7, y Aaa oo Ww, W, Ww, U, U, s] { ‘ { 6 


l 


r 
'. 1 


o- 
e 
> 
4 
_ 


a 
o 


_ 
~ 


! 
. l 
r 


“a 
a 
a 
— 
1. 


) 
to 
es 
ho 
> 
Slo eile ein elm Sic 


~ 
x 


_ 
— 
to 
~ 
to 

- 
+ 

. 
SG 


a 
to 
to 
to 
- 
a 

2 
> 

4 

“1 


o- 
> 
. 


5 1 1 


_ 


~ 
~~ 


5 2 1 20 r'° r¢ r? l 


* oe 
> 
on 


od Real od Rand bend honk Don! 


te 
ee ee ee ee ee ee ee 


*A = first spindle speed; L = last spindle speed; ratio of firstandsecond counter 


shaft speeds = r 
but there is a considerable variation in the widths used 
on the geared heads. 


Pitch of Lead Screws—Considerable variation exists in 
the pitch of the lead screws. More than half of all 
the machines are fitted with a four-pitch lead screw. The 
ranges are as follows: 

Pitch of Lead Screw, 
or Threads per Inch 


Sizes of Machines, 
in Inches 


14 to 16 6.0 
14 to 36 4.0 
18 to 54 2.0 
30 to 42 1.5 
30 to 36 1.0 


Seven machines have a 0.5-pitch screw and seven have a 
1.5-pitech screw. 

Feeds—Where quick-change gear boxes are employed 
for cutting threads, they are also used for changing the 
feed. The values of the to \% the 
threads, the values of 14 and ¥5 being the most common. 
Nicolson and Smith state that four feeds are sufficient, 

214 


N S i 


feeds are from +s 


480 720 


39°) 
we 
, and 


and these should equal per inch, 


in a geometric series with constant ratio of 1.5. 
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It is seen that the average American practice is to ust 


smaller minimum and larger maximum values. thereby 


increasing the range in both directions. It is also averag: 


American practice to provide a lathe with about 50 feed 
changes when a quick-change gear box is used. Lathes 
not intended for screw cutting have about eight feed 


changes when geared and either three or six when belted 


The smallest feeds on three-step cone lathes do not 
the 


from SO to 450, with an average of about 180 turns per 


sec 


to bear any relation to the size of machine and vary 
inch when a gear box is used. 

Threads—The minimum number of threads per inch or 
the largest threads that lathes will cut are limited to the 
values of 0.5, 1, 1.5, 2, 3 and 4. 
inch. The 
threads are represented in Table 1. 

Countershaft Speeds 


Only a comparatively few 


cut 3 threads per values for the smallest 


The ratio of countershaft speeds 
must be equal to r the constant multiplier in the geomet- 
ric series, in order to produce spindle speeds in a geometric 


In many ratio of the countershaft 


series. instances the 
speeds does not chee k with the value of r obtained from 
the maximum and minimum spindle speeds or from thx 


cone-pulley ratios. 


The values 


1] 
bie, 


The countershaft speeds are quite Val 


given for the averages mect the requirements of the veo- 
' , 


metric series, based on the value of r computed from thi 


} 


thre 
the four-step cone machines that are larger than 24 in. For 


highest and lowest spindle speeds, with exception of 


veared lathes having two 


the four-step cone double back 


countershaft speeds the average values are as follows: 


: : a 7.800 
r = 1.27; maximum spindle speed r.p.m. ; diame- 


ter of largest step on cone 0.68 in.; diameter of small 
step on cone 0.298 in. ; 


est fast countershaft speed 


3.750 % O50 
r.p.m.; slow countershaft speed —~ 


rp.m. 
Ss | 


S 


Spindle Speeds—Considerable variation is found to 


exist in the speeds given by lathes of the same type and 
not 


size and designed tor the same class of work. It is 


uncommon to find a variation of as much as 50 per cent. 
duty. 


} 


in two lathes of the same size and built by two differ- 


ent concerns of equal reputation. The values of the geo- 
metric ratios, ratios of back gears, countershaft speeds and 
diameters of steps on cones give evidences of the existence 
of several important considerations that have been taken 


maintenance ol a 


into account by the designers. four most 


(1) The 


ratio on all si 


Important 


of these are: constant 


meri es * (2) Tie slowest spindle speed 


such as will give a constant cutting speed on a diameter 


equal to the nominal size of the machine or faceplate diam- 


eter: (3) large back-gear ratios: (4) maximum belt 
velocities. 

Constant Geometric Ratio—The value of the geomet- 
ric ratio may be considered as constant for each type of 
American-built lathe, such as three-step cone, double 


and number of speeds 
There 


on thy 


hack geared, but varies with the type 
given by a single type, such as an all-geared head. 
is considerable variation in this value when based 


highest and the lowest spindle speeds, but this is largely 
due to the fact that many machines do not give a geo- 
speeds. The re lation of the geo- 


back-gear 


metric series of spindle 
metric ratio r to the highest and lowest speeds, 
ratios and cone-pulley ratios are given in Table 2. This 
shows that the back-gear and cone-pulley ratios are entirely 


dependent upon the value of r. 
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Constant Cutting Speed on Faceplate Diameter—The 
slowest speed for a given type of lathe may be found 
by considering a constant cutting speed either on a diame- 
tel equal to the nominal swing of the machine or on the 
largest diameter that will swing between centers and over 
the carriage. 


for each type of lathe, results in a constant ratio R, 


of the highest and lowest spindle speed for each type. 
Nicolson and the same highest and lowest 


spindle speeds for all cone-type lathes for the same duty, 


vive 


Smith 


the highest and lowest speeds ona three-step cone, double 
hack-geared lathe being the same as for a five-step cone, 
single back-geared lathe. the 
geometric ratio to vary not only for the type, depending 


This causes value of the 
upon the number of speeds, but also for each size of a 
given type. It also gives different values for the geometric 
ratio for every possible lathe, whereas the average Ameri- 
ican practice is to make the ratio constant for each type. 


TABLE 3 BACK-GEAR AND CONE-PULLEY 
Ratio of 
Last to 
Number of First 
Number of Counter- Number of Number of Constant Speeds, 
Steps on shaft Back-Gear Spindl Multi- Raw 
Cone, p Speeds, c Changes, b Speeds, r plier, 1 A W, 
1.562 35.5 3.82 
1 2 9 
1.414 16.0 82 
..2 1400 eed 
7 2 > 18 1.180 oO 0 i‘? 
1.22 O5 3 vO 
1.25 11 7 1.9 
1. 562 135.0 82 
> 1 3 12 
1.180 6.7 1. OS 
1 414 15.0 2.82 
1.25 170.0 4 
$ 2 3 4 
1 S80 4.0 2 83 
1. 562 22.7 > 05 
4 1 1 8 1.414 11.3 2.0 
| 1.682 is 0 8.0 
1.25 28.5 5.95 
1.189 13.4 1.0 
t 2 1 16 
1.3 1.0 8.15 
1.27 16.0 6.75 
1.25 11 7 2.44 
1 562 135.0 > 95 
1 l 4 l 
1. 189 6 70 ” oO 
1.414 15.0 10 
1.25 170.0 95 
t 2 2 2 
1.189 4.0 10 
1. ot 9.5 0 So 
5 1 1 1 
1.414 22.6 Ot 
1.25 69.0 9.35 
5 2 1 20 1.189 26.7 >. 64 
1.26 81.0 10.1 


This. together with the constant value of r 


RATIOS 





Vol. 


14, No. 18 


MACHINIST 


Large Back-Gear Ratio—A large back-gear ratio has 
been looked upon by some as being a desirable feature. 
This will of course increase the available spindle torque 
the 


speeds below those in the geometric series, but does not 


on the slow spindle speeds by merely decreasing 
increase the available power for the first, second, third, 
ete., which is dependent entirely upon the belt 
velocity the The available 
power for the first three speeds for a three-step cone lathe 
How- 


speeds, 
and efficiency of machine. 
cannot be altered by changing the back-gear ratio. 
there is more available power at the third speed 
and if the 


ratio is large enough to lower these speeds 


ever, 
than at the first in anv cone-type machine; 
back-gear 
will have a greater power for a 
The large 


considerably, the lathe 
given diameter of work and cutting speed. 


back-gear ratio increases the belt velocity for a given 
revolution per minute of the spindle, which is de- 
sirable in making more power available at the tool. 


AND CONE-PULLEY DIAMETERS FOR LATHES 
Cone-Pulley Diameters; 


Cone-Pullev Ratios ee Diameter 





tatios (Duplicate Cones) 5s 
Ww, wW U, U, U; U, U, Z Y a V 
1 
14.6 1.56 1.0 ~—- 0.66 0.54 0.42 
1. 56 
0 1.414 1.0 l 0 ¢ 0.56 0. 4 
t na) ob ) 
1.414 
1 " 
14.6 1.56 1.0 - 0.66 0.34 0.42 
1 ob 
) 1.414 1.0 6 0.56 0.46 
( i ) 66 1G f 
1.414 
10 1.49 1.0 l 0 0.44 
4¢ —_——— > ~~? 
1.49 
l - 
82 7.4 1.2 10 : 0.66 0.59 0.52 
l 25 
an 1 4 
14.6 55.5 1.56 1.0 “= 0.66 0.34 0.42 
1. 56 
1 1 189 1.0 L 0 66 0.55 0.35 
, R ~ ) 66 > “ 
. 1.189 ™ 
- 1 
8.0 22.4 1414 1.0 7 0.66 0.56 0.46 
1.414 
| 
14.¢ b. 3 1.56 1.0 - 0.66 0.54 0.42 
I > 
8.0 22.7 1.414 1.0 - . —— 0.66 0.56 0.46 
1.414 
’ 1 1 jn - 
19 1 25 ——— 0. 66 0.55 0.45 0.34 .... 
i.s 1.95 
1 1.189 I 0.66 0.57 0.48 0.39 
1 6S ( - - ) ay) 3 
1.189 1.68 ‘ 7 
.. l 1 : . 
2 18 1. 207 ~ 0.66 0.54 0.42 0.30 
20% 2.18 
1.95 1.25 . a 0.66 0.55 0.45 0.34 
1.25 1.95 
l 1.189 : l 0 > 0.57 0.48 0.39 
68 ae . 66 57 8 3t 
1.189 1.68 ; 
l 1 . 
29 13 0.66 0.54 0.42 0.30 
1.3 2.2 
si ” 1 1 , P ‘ 
2 05 1.27 - —_ 0.60 0.49 0.39 0.29 
1.27 2.00 
} 1 , 1 1 ) > — 
; OF 14 1 TC wy 0 66 0.59 0.53 0.47 
t 1.9 1.2 : . 0.65 0.55 0.46 0.34 
or) ) 25 — ) 55 
125 1.95 iain 
10 1 29 1.09 l m & 0.66 0.61 0.56 0.51 
1.09 1.29 
16.0 1.68 1.25 l : 1 . 0.66 0.57 0.48 0.39 
1.25 1.68 
4 1.95 1 25 I mS 0.66 0.55 0.45 0.34 
1.25 1.95 
16.0 1.68 1.9 ! ~ 2 0.66 0.57 0.48 0.39 
1.9 1.68 
>. 44 ( l . 0.64 0.55 0.44 0.35 0. 2¢ 
? wea 156 244 ee — 
2.0 1.414 1 aie : 0. & 0 56 0.48 0.40 0.22 
- - » 
1.41. 2 ‘ . 
7 1 1 _ 
2 44 1.56 1 — 0. 64 0.55 0.44 0.35 0.26 
1.56 2.44 
1 1 és 
20 1.41 1 -_ 0 64 0.56 0.48 0.40 0.32 
1.41 z 
. - 1 1 , s 
2.52 1.59 1 — —— 064 0 4 0.44 0.34 0.25 
1.59 2.52 
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The average value of the second back-gear ratio for a 
three-step cone lathe is 10.9, based on the value of a geo- 
metric ratio equal to 1.22 computed from the average 
values of the highest and lowest spindle speeds on the 
assumption that the speeds are in geometrical progres- 
This ratio may be increased to 14.6 by making the 
14.5 instead of 
ratios 


sion. 
geometric ratio equal to 1.25 and R 
29.5; and by properly changing the cone-pulley 
the speeds will be in a geometric series without the large 
gap caused by increasing the back-gear ratios without 
correcting the cones. Hence, it 
back-gear ratios much greater than the average and main- 
but the ratio R may 
become undesirably great, and the small step on the cone 


is possible to make the 
tain a geometric series of speeds; 


becomes undesirably small. 

High Belt Velocity—The available power is propor- 
tional to the belt velocity and varies with the diameters 
of the steps on the countershaft cone or with the speeds 
of the cone on the machine. 
chine with diameters of steps ranging from 6 in. t 
in. the available power and belt velocity at the 


On the five-step cone ma- 


speed of the driven cone are three times as great as for 
the slowest speed. When the cone is on the spindle, high 
spindle speeds result from high belt velocities. The 
reduced by 


lewer spindle speeds may be increasing the 


back-gear ratio, but this gives a gap in the spindle speeds. 
Hence, higher powers and belt velocities are best obtained 
by having the cone off the spindle or by using an all- 
geared head with a single pulley drive. 

Table 3 shows the values of the back-gear ratios, cone- 
pulley ratios and cone-pulley diameters that give speeds 
in geometrical progression for practically all cone-type 
mechanisms used in this country in the design of lathes. 
The values given for the geometric ratio, or constant mul- 
tiplier 7, are those found to be the average for the various 
types and those suggested by Carl G. Barth. 

M r. Mac h in is . 


page 52) that one of the two values V2 1.189 


Vv 2 = 1411 might be used in the design of any lathe. 
Averaging the values of r given for the &-, 9- and 10- 


Barth suggested (American Vol. 36, 


and 


speed machines gives 1.58, and for the 16-, 18- and 20- 
speed machines gives 1.25. These values, approximately 
to the values 


Mr. Barth. 


3 6 3 
equal to ¥ J and y 4 Vv 2, come nearer 


actually used on lathes than those suggested b) 


Etching Names on Steel 


The accompanying illustration shows a very good ex- 
Hankey & Co., 
This process is used for etching names on both 


ample of deep etching by A. Rochdale, 
Mass. 
high-speed and carbon-steel hardened blades and straight- 
edges and requires but a few moments. 

It is necessary to have a raised impression of the name 
on a steel plate. This is used as a master impression and 
resembles the raised characters on a rubber stamp, except 
that it is direct, not reversed, and is raised only a slight 
amount. 

Beeswax and lampblack are boiled in turpentine to 
the consistency of soft putty and well worked by the fin- 
gers, so that all lumps and hard spots are removed. This 
mixture is warmed and then rubbed over the master im- 
pression, filling the spaces between the letters. 
paper, known as the G. B. etching tissue, made by C. 
H. Dexter & Sons, Windsor Locks, Conn., is appiled 


Transfer 
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V71 
over the wax on the master impression. It is rubbed 


down into close contact with the surface of the letters. 
The tissue paper is then stripped from the master im 
pression and brings with it a coating of the wax and a 


similar to a stencil 


reversed impression of the lettering, 
in wax, backed by 
This 


is to be 


a 


NAME 


tissue paper. 


that 


we 


steel 


smooth 


the 


very 


applied face down to 


transter 1s 


etched, which must be ground 











ETCHED BY ACID 


PROCESS 


polished with emery cloth. It is rubbed into contact with 


the steel by a rubber roll. The paper is then removed 
by moistening it with water and rubbing it off with a 
finger. Sometimes it is necessary to retouch the waxed 


steel, in order to fill small pin holes and the like, which 
is also done with the finger. 

mixture of two-thirds 
diluted 


It is applied to the work by 


The etching acid consists of a 


muriatic and one-third nitric, being with wate 
in the proportion of 1 to 2. 
means of a glass tube, to cove 
the letters. The the 


ieel, a length of time depending on the depth of etching 


only sufficient being used 


acid is allowed to remain upon 


desired, after which it is washed off and its action neu 


tralized by a few drops of potash solution consisting of 


a small amount of potash dissolved in water. The results 


of this process are superior to those secured by a number 
of so-called secret processes that are kept religiously 
ruard I. 
3 
A. Bending Fixture 

The frames of the tandem seats used on Henderson 
motorcycles are made of heavy band iron. The outer 
frame is bent to shape in the fixture shown. One of the 
completed seats, without the cushion, is shown at the 


left and the part that is bent in the fixture is indicated 
at A. 

The method of 
remove all pins and the 


fixture is first to 
The end of the 
piece of iron is then placed at 6 and a pin inserted in 


the hye nding 


radius 


using 


lever. 
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the hole just in front of it. The corner bend is then 
made, bending the iron in far enough so that the radius 
lever C can be placed in the hole VD. By turning this 
lever the roller end forces the iron into the form. The 
iron is now bent around the form, using pins to hold it 
wherever necessary until the where 
the radius lever has to be used again, when the end of 


The 


main parts of the form and base are made of cast iron, 


position is reached 


the iron is brought around to meet the other end. 


but steel pieces are inserted at the corners and a steel 
bushing is used for the radius lever to turn in. 


Handy Tilting Table 


The illustration shows a handy tilting table used in the 
shop of the Millholland Machine Co., Indianapolis. Ind. 
For drilling holes at an angle it is unusually convenient ; 
and constructed in the way it is, it is rigid. 

The work table is 12 in. wide, 18 in. long and 15% in. 


thick. The trunnion is made of a piece of 1l-in. bar. The 

















FITTING TABLE 


A HANDY 


table is about 8 in. high. The pins shown in front and 


the grooves in the table are for locating some special 
work, but any ordinary work may be easily clamped to the 
table when desired, 


Shell Imspection Incidemt 


Some of the manufacturers of munitions have had in- 
teresting experiences with the inspectors from foreign 
Many of these incidents are amusing, 
others vexing and still others even worse. For the most 


governments. 


part, however, the inspectors are fine fellows, generally 
well posted and amenable to reason so far as their in- 
structions permit. Few of them were accustomed to our 
methods, and many knew only the practice of the older 
arsenals, which is not always modern, to put it mildly. 
One experience with a shell inspector is of interest. 

The first hundred shells had made to see 
could be done and to have them looked over before going 
ahead with the job. The inspector found some little dis- 
crepancy—the outside diameter was a trifle large by his 
gage—so with all his authority, plus a good-sized hammer, 
he proceeded to strike and dent each shell that did not 


been what 





pass muster. 
Now the maker was a fine mechanic, with as much 
ingenuity as any man I have ever known; and it hurt him 
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to see good work bruised beyond repair without knowing 
the reason why, for the inspector had maintained a silence 
that would put the sphinx to shame. When he swatted 
the tenth shell, the maker decided to call a halt. So 
he talked to the inspector after this manner: 

“Let’s have a better understanding about this, my 
friend, but don’t think I want to put over on you any- 
thing that isn’t right. Just remember those are my shells 
now. I bought the steel and paid for all the work. If 
they aren’t right, I don’t want you to take them. But I 
do want to know what’s wrong with them. 

“These 90 shells are mine; those you’ve spoiled so I 
Any more you spoil are yours— 
If I spoil them, I pay for them, 


can’t fix ’em are yours. 
and must be paid for. 
of course. , 

“Let’s just understand this game right from the start. 
Tell make it right or make 
new shells. But don’t go destroying my shells with your 
If you do, you pay for ’em or we don’t make 


me what’s wrong, and [ll 


hammer. 
another shell.” 

The inspector saw the point, for he was a decent sort 
of chap. He'd trained that’s all. They 
had ‘no further trouble and became quite chummy before 


heen wrong, 


the contract was finished. 


Bracing Lathe Beds To Prevent 
Distortion im Tramsit 

The bracing shown has been made to avoid disappoint- 

ment and delay to customers, owing to lathe beds being 


This 


out of shape by strains set up in shipping. 


sprun 














BRACING LATHE BED AGAINST DISTORTION 


photograph was taken just as the lathe-bed braces were 
being knocked out of the The braces are short 
struts set in between the skids and the lathe bed. They 
are fitted both at the front and the back of the bed, as 


way. 


shown. 


%8 


Fuels in Producers—It is pointed out in a 
published } the Bureau of Mines that within 


Low-Grade 
paper recently 
the past five or six years marked progress has been made in 
utilization of various kinds of refuse material 
The manufacturers 

successful use of a large variety 
shevings, wood blocks, sawdust, 
cocoanut shells, straw and 


Europe in the 
not ordinarily 
of gas producers repo:t the 
of fuels, including 
excelsior, coffee husks, rice husks 
The figures on fuel consumption reported by 
about as follows: With reasonably dry 


given much consideration, 
wood 


spent tan bark. 
the manufacturers are 
wood (say mixed oak, ash and elm) the consumption has been 
as low as 2 lb. per b.hp.-hr.; with sawdust the consumption 
and with spent tan bark con- 


is about 4% Ib. 


averages 3% Ib. per b.hp.-hr.; 


taining 50 per cent. moisture it 
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achining Automobile Parts 


EDITORIAL CORRESPONDENCE 





de N¢ rihed have heen 


SYNOPSIS—The 


specially designed to perform certain ope rations 


mat h ine S 


and have heen provided wilh means for hoth hand 
feed. The tool 


holes has 


mar haine for mac hining the 


ds. This 


as the holes are small in comparison 


and 


valve-quide lwo spindle spet 


is advisa ble ss 





with the larger surpaces which are he ve led and 
faced iy thie second ojie ratie 
The Dile Motor Car Co., Reading, Penn., has designed 


and built several special machines for manufacturing auto 
In Fig. 1 


boring and reaming the cylinders. 


mobile-motor parts. is shown the machine for 
The casting is located by two bars A, against which the 
The first bored 
which are fitted with two inserted cutters. 


then the 


bosses on. th evlinder rest. holes are 


with heads PB 


The heads are removed, reamers inserted, as 


The 
shown, which a 
The 


worm and wormwheels by 


tion by the two clamps A. valve-cuide holes ar 
drilled the tools 


rect apart. 


with placed the cor 


drills are driven through a 


the pulley B. 


distance 


The table carrying the cylinder is fed by a screw oper 
ating a nut that is revolved by the wormwheel (C and 
gears JD). It will be observed that the machine is pro 
vided with two rates of table feed. The upper gear may 


also be slid on a spline attached to the shaft into a neutral 
between the rea;rs, 
Th table ho fed by) hand »\ th handwheel Fk. 


After the 


eveling and 


position 


may 
been drill dl. 


holes have combination facing, 


reaming tools are placed on the spindles. 


The holes are reamed, faced and beveled with the ma 
chine operated in a similar manner to that deseribed 
Two speeds of thr spindles a4 obta ] od 1) enrs placed 


tches controlled by the handle F. It 
turn 


in mesh by elu 


moves the shaft, which in slides the clutches into 





























FIG. 1. MACHINING CYLINDERS 


shown, and the holes reamed to size. The various tools 
are guided through bushings in the the fix- 
ture. 
in Fig. 2. 

} 


against the revolving cutters by a worm and wormwhieel, 


flange (' of 
] 


) 
w?@ Machine Is YIVen 


A view of the driving side of 1 
The table carrying the cylinder is fed up 


and the screw shown at the rear is operated by thi 
pulley A. 
When it is desired to lower the casting for replacing 


with another cylinder, the clutch B is thrown out of 
lever C. The handwheel J) 


is revolved. operating the screw that lowers the table aie 


tact with the foot-operated 
casting. The average time required to bore and ream a 
cylinder is 10 min. 

The 


valve-guide holes and valve faces is shown in Fig. 3. 


the 
The 


into reamed bolt 


machine for drilling, reaming and facing 


casting is located by two plugs that fit 


holes in the flange, while the cylinder is held in posi- 


DRIVE SIDE OF 


MACHINE 


FIG. 2 
the required positions. The time taken to machine the 
Valve 
The machine for boring and facing the differential 
illustrated in Fig. 4. The has the 
axle holes drilled in a previous oyK ration, and the arbors 
{ are The 


the clamp B are tightened against the casting to hold it 


cuide is 15 min. 


housing is 


casting 


inserted in the machined holes. screws 1D 


securely in position. The boring bar and facing tool ar 
revolved by the pulley Gc. 
A belt placed on the shaft end D drives the pulley 2 
table and casting by a 
wormwheel that operates thi 
attached 


worm and 
shown at the rear 
This screw fits into a to the work-holding 
table. When it table by hand, the 
power of the pulley # is thrown out of mesh by a clutch 


The 


which feeds up the 
ScTCW 
nut 


is desired to feed the 


so that the table may be operated by the pulley F. 
time necessary for this operation is 8 min. 
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DRILLING, REAMING AND FIG. 4. 
FACING THE VALVE 


GUIDE HOLES 


FIG. 3. 


The machine for boring the transmission cases is shown 
The casting is located on dowels that fit 


in Fig. 5. 
into previously machined holes. The various tools are 
revolved through gearing by the pulley A. 

Feed to the table is obtained by a screw through gears 
and the worm and wormwheel shown. The two positions 
for the gear-shifting lever holes are obtained by the pin 
B and two positions of the sleeve carrying the drill C, 
which is revolved on the gears ). The feed gears may 
be placed in a neutral position and the table fed by the 
handwheel #. The average time for machining a trans- 
mission case is 30 min. 
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Secrecy in Rate Setting 
Not Desirable 


By Joun BAILey 


It is an axiom of shop management that rates once set 
should never be cut. How does this affect the employee 
and the employer? In considering the individual rate 
this plan is very satisfactory to the employee; but if a 
rate is set on a somewhat similar piece, he is still at the 
mercy of a dishonest rate setter. It is also satisfactory 
to the employer, unless the rate is set too high through 
error or other cause. Then it is an injustice to the em- 
plover not to be able to correct the mistake. 


When a 


adopted, there is always a chance for ill-feeling. It is 


new method of doing a piecework job is 
certainly just that the rate should be changed if a faster 
method of doing the work is discovered by the Mmanage- 
ment. This fact, | believe, will be admitted by any fair- 
minded mechanic. In practice, however, it often leads to 
trouble, as there is nothing to prevent a dishonest rate 
setter from cutting a rate 25 per cent. because of an im- 
provement that may the time. In 
other words, there is nothing to prevent the management 


save oO per cent. of 
trom adopting a minor change of method in order to have 
an excuse to cut a rate. 

I think everybody will admit that standard piece rates 
are not as satisfactory as they might be. In their place 
[ would suggest a standard method of rate setting for 
each plant, understood by the workmen and never to be 
changed. The four items entering into the setting of 
rates are: 

1. The time consumed by the machine on all the oper- 
ations—that is, the time taken to make a cut on a lathe 
from the moment the feed is thrown in until it is thrown 


out again. 
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METHOD OF MACHINING 
TRANSMISSION 
CASES 


THE FIG. 5. 


2. The time consumed by the operator on all opera- 
tions—that is, the time taken to throw out a feed, swing 
the turret, throw in the next and handle the piece. 

3. The allowance made for resting or other purposes. 

!. The amount the operator will earn, provided he does 
This sum should be at least 25 
The amount will of. 


his work in the set time. 
per cent. more than for daywork. 
course be larger if he uses his rest periods or becomes more 
proficient and betters the time allowed under 2. 

I would suggest that the operator be taught the method 
of rate setting and that time allowances under 3 and 4 
should be guaranteed standard and not subject to change. 

This policy would then leave us only two items subject 
to change. If a new tool steel is purchased that will stand 
a higher speed or feed, the time allowance under 1 would 
be shortened, but the other three items would remain un- 
changed. The rate but the man, 
although doing a few more pieces, would still make the 
same wages. It would entail a little additional physical 
exertion to handle a larger number of pieces, but a man 


would be lowered: 


running a machine is very seldom bothered by the actual 
labor. 

If a quicker-acting chuck that saves time is designed, 
item 2 would be changed and the other three be left in- 
tact. This result is just, for while the man will make 
a few more pieces, his chucking time is shortened on each 
piece. He does no more work and gets the same pay. 

When a change is made at the suggestion of the opera- 
tor, the rate should be set so as to give him the benefit 
of at least 50 per cent. of the time saved. 

| have set quite a few rates at one time and another. 
| always show the operator just what time he takes on 
each operation and how I figure his rate. In fact, I do 
it with the operator looking right over my shoulder. | 
have never had any dissatisfaction over a rate and have 
always credited this success to being open with the men 
and not making a mystery of time setting. 

| have never tried on a large scale the system here out- 
lined, but I believe it will work just as well and that 
secrecy does more than anything else to cause dissatis- 
faction with the setting of rates under scientific manage- 
ment. 

& 

To Remove Grease from Parts of Machinery the following 
method has been substituted in Germany for the use of gaso- 
line and other light oils because of the scarcity of the latter: 
Boil the parts in soda-lye, then brush while the lye is still 


soda is recommended as better than ordinary 
causes the fat or grease to dissolve more 


hot Caustic 
soda, since it 


quickly. 
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A Faceplate Dog 


The illustration shows a dog for holding on the fac 
plate work that is to be machined. It consists of a steel 
A housed in the angle block B, which is bolted to 


nut bolt D. The piece to 


scTew 


the faceplate C by the and 
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\ FACEPLATE DOG 
be machined is shown at /. «A parallel block / is hetwee 
Cand £. The point of the screw is made in the form 


of a spiral thread. 

The rear of 1 is made square to fit the socket 
The function of the piece 
centrally and to draw it down solidly on the block F, thus 


wrench. 


screw is to hold the ser" urely 


insuring a parallel job. G. L. JOHNSON. 
McKeesport, Penn. 
S 


Sizes of Tap Drills for Varying 


Conditions of Work 
The table of 


tap-drill sizes for machine screws shown 


herewith was derived from a series of exhaustive tests 
made to determine the size of drill best suited for tapping 


thi 


manufacturing 


different materials of various knesses, or 


hole, under ordinary conditions. This 
study included the consideration of the minimum amount 
? 


of tap breakage and at the same time the 
a thread of sufficient depth to serve the purpose for which 


produc tion of 


it is intended. 

The sizes given will not allow enough stock for a full 
thread. but the strength of thi 
tap and the amount of metal it can remove without break- 
h of the s itself: that is, a 

able to cut a 


take into consideration 


ing, as well as the strengt rew 


fine-pitch tap of a given size will be rela 
tively greater percentage of the full thread than a coarse- 
pitch tap of the same diameter. 

Let us take for illustration a No, 8-32 tapped hole in a 


wWle equals twice th 


brass casting, where the depth of 


diameter of tap, or more, this being considered as thick 
metal. 
Referring to the table, we find that a No. 27 drill is 


50 


recommended, which will give us approximately 
cent. of the total depth of thread. 


per 
This is sufficient when 








strength of the screw 
th 


we consider the root diameter, 


Unde 
threads can strip. 


or 
before 


these conditions the screw will break 


wish to tap this same for a No. 8 screw 
having 40 threads per find 
the table that this also requires a No, 27 drill, which gives 
us approximately two- full thread 


If we casting 


Inch, instead of 32. we from 


instead of 


7 
thirds of a 


50 per cent., as will the other screw But we have a 
greater root diameter in the latter than in the former 
TAP DRILLS FOR VARYING DEPTHS OF BRASS AND STEEL 

»P~ Za s. S. oS. i2 Siz f Tap Drill 
: t— f of 25 £5, Bra Mild Steel 
= = te. = = c= =~ Mi Mi 
ae Am im A ~)- Se Ze aes a thu rh k Thindium Thich 
0 7S 0 SO 0 060 0 O4 0 052 0 O16 1 > 4 4 
1-56 0 074 0.051 0 068 0 O23 3 2 52 2 2 +] 
0 O71 1-4 0. 074 0.044 0 O44 0 020 * | 2 2 2 1 
1-72 0.074 0 O56 0 065 O O18 | y. 2 52 52 1 
2-48 0 O88 0.061 0.075 0 O27 49 is 17 is 17 17 
0 OS4 2-56 0 OSS 0 065 O O77 0 023 A) is i7 is i7 17 
244 0 OSS 0 O68 O O78 0 O20 19 18 17 is 17 17 
;+-40 0.101 0 069 0 OSS 0 O82 i 14 { 14 15 +5 
0 097 +48 0.101 0 074 O OST O O27 or 14 } 44 14 4 
;-55 0.101 O O78 0 O80 0 0 i 14 j i4 1 j 
32 0.113 0.073 0 098 0 O40 4” Ww) so 10 a) | 
‘ 110 1-36 0 113 0 O77 0.09 0 O86 1. 1) i) 10 su s 
1-40 0 118 0 O81 O 097 O O88 1. Th) ’ 1 9 is 
1-48 0.113 O OR6 O 099 O O27 1) Ww 40 10 30 is 
0 124 »-32 0.127 0 O87 O 107 0 040 st} SS 4 $5 $4 3 
- 1) 0 127 0.095 0.111 0 082 6 1 5 +4 ; 
( 2 0 141 0 101 O 121 0 040 y. 3] $1 $1] } 0 
0.137 ( 60 141 0.105 0.128 0.036 {2 31 1 1 i «0 
6-40 0.141 0 109 0.125 0 O82 4 1 i] ‘1 i 0 
7-28 0.144 0.108 0.131 O 046 8) x0 at) 1) Pal) on 
0.150 7-32 0.154 0.114 0. 134 0.040 0 0 ny 1“) 29 2S 
7-36 0. 154 0 118 O 136 0 OF 0 10 20 10 20 28 
s 10 166 0.112 0.139 0 O54 ) 28 27 oN 27 26 
8-28 0.166 0 120 0.148 0 046 ) 2s 27 ys. 27 ah] 
0 163 S- 3 0 166 0. 126 0 146 0 040 ) os 7 2S 27 26 
8-36 0 166 0.130 0 148 0.086) US 27 o7 oS 27 at) 
S40 0. 166 0 134 0.150 0 O82 s 27 7 os 27 26 
9-24 0.179 0 125 0.152 O O54 y. 23 22 23 22 21 
0 176 9-28 0.179 0 138 0.156 O 046 4 22 23 y 9. 21 
0-32 0.179 0 139 0.159 0.040 25 23 22 yx | 22 21 
10-24 0 194 0 140 0.167 O O54 ] 10 18 1” 1s 17 
0 189 10-28 0. 194 0 148 O.171 O O46 v1 10 1s 10 Is 17 
10-32 0.194 0 1544 0.174 0.040 2 19 18 19 Is 17 
10-36 0 194 0 158 0.176 O OBE 1) 19 18 10 1s 17 
0 203 11-24 0 208 0 154 0.181 0.054 17 lt 1S 16 1S 14 
= 11-28 0 BOR O 162 0. 1S 0 O4f ] 16 15 16 1S 14 
12-20 0.221 0 156 0.189 0 065 ] 12 11 12 11 
O 1 12-24 0 221 0 167 0.194 0.054 13 12 1] 12 il 9 
p 12-28 0 221 0.175 0.198 0.046 13 11 10 12 11 i) 
12-32 0 221 0.181 0.201 0.040 1 11 10 12 11 a 
. 13-20 0 234 0 169 0 202 O 065 a x 6 s 7 6 
7. 13-24 0 234 0.180 0 207 0054 9 8 6 re ; 6 
14-20 0 246 0.181 O. 214 O 065 i | , y 
0 24 14-24 0 246 0.192 0.219 0.004 ) i j 0 
— 14-28 0 246 0. 200 0. 223 0 046 } ; i ; 
14 2 0 246 0 206 0 226 0.040 ‘ ; i ; y 
l 1S 0 258 0.186 0 222 0 07 y. y l 
VU. 200 15-20 0 258 0.193 0.226 0 065 ; 35 2 5 2 l 
16-16 0 271 0.191 0 1 0 OSO 2 l \ l \ B 
) JOS 16-18 O 271 0.199 0 0 07 l \ 1 \ KB 
16-20 0 271 0. 206 0. 239 0.06 l \ l \ B 
. 17-16 0 285 0 205 0.245 0.080 A ( LD ( D> l 
=e 17-18 0 285 O 213 0 249 0 O72 \ ( > ( > ] 
18-16 0 208 O 218 0.258 0.080 | ! G } G H 
0 29 18-18 O 208 O 226 0 262 0.072 | } G l G H 
18-20 0 2908 O 233 0 266 0.065 1 } G l G Hi 
19-16 0 312 0 232 0 272 0.080 G Hl I Hi I J 
) 308 19-18 0.312 0.240 0.276 0.072 G i I H l J 
19-20 0.312 0 247 0 280 0.065 G H I H I J 
20-16 0.325 0 245 0.285 0 OSD J kK l kK ] 
) 321 20-18 0.325 0.253 0.289 0.072 J iN I iN i i 
20-20 0.325 0.260 0.293 0.065 J Ix I hk I I 
case and therefore have greater strength in the tap. We 


have of course a stronger screw, but to compensate for this 
thread to resist stripping 


but 


we have a greater percentage 0 

Numerous tables of tap drills ar 
all differ more or less; 
mended are too small for general manufacturing purposes, 


available, they 


and in most cases the recom 


S1ZCs 
thereby causing a large amount ol tap breakage, which 
must be added to the manufacturing cost. Anyone having 
large quantities of holes to tap will find this table very 
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valuable as a reference. It must be remembered that, 
while some of these drills seem to leave very little thread, 
even a sharp tap forces up some metal and that a dull 
tap will greatly increase the amount of thread in the hole. 

Indianapolis, Ind. O. R. KLEpPeEr. 


Boiler-Washing Outfit 


The boiler wash-wagon shown herewith is handy, be- 
cause it can be easily hauled around the shop or engine 
house The bottom end 
plates and one top of the box are of 14-in. boiler iron. 
The center or partition plate is 34 in., flanged and riveted 
to the end plates, which are flanged at top and bottom and, 


for one locomotive or another. 


of course, riveted. 

A nice thing about this wagon is that there are doors 
on each side, hinged at the end plates and meeting in 
the center. They are provided with hasp, staple and lock, 

















A PORTABLE BOILER-WASHING OUTFIT 


so no one can “borrow” the hose. One side is entirely 
for hose, and both sides are closed and locked when not 
in use. 

The ejector is shown at A. 
nary, an overflow being provided as indicated. 
kickoff with a pipe leading toward the floor. 
attached to the overflow and leads to the pit on the 
sewer, 

A washer or plate C 
prevent dirt from getting into the ejector tubes. 
tor and fittings are held to the center sheet by means of 


The other fittings are ordi- 
Bisa 


Hose is 


is placed over the steam end, to 
The ejec- 
four small brackets 2. All connections can be easily made, 
the doors, of course, being open when in use. 

Renovo, Penn. Joseru K. Lona. 
# 

Clearing Chips from Deep 
Holes 

A case where a little ingenuity saved a shop a good 
many dollars in both drills and time was recently brought 
to my attention. 
ganese-steel forgings, in which a number of holes were 
to be drilled for bolts and for oil leads. 


The work consisted of a series of man- 


These holes were 
of small diameter and ranged from 4 to 7 in. in depth, 
depending upon the thickness of the material at the point 
drilled. For the first 2 or 3 in. the drills would 
well and clear satisfactorily; but as the holes deepened, 
the chips would jam against the walls of the hole, the 


work 


bit would seize and in many cases break off before the 
operator was aware that trouble was brewing. Compressed 


air was tried for blowing out the chips, but was found to 
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lose its effectiveness at a point but little below that where 
the fluting of the drill served to remove the chips. 

The trouble became so bad that the drill-shop foreman 
figured one-half of the time spent in drilling the pieces 
was wasted in trying to clear the holes. The number 
of drills broken mounted so high that profits began to 
disappear before being really earned. Finally, as a last 
resort, the inner winding was taken from an induction 
coil belonging to an old motor car stored in the shop’s 
pattern loft. This coil was fastened to one end of a 
steel rod having a diameter slightly less than the smallest 
of the holes to be drilled and the coil connected to it 
through a push-button switch and heavy insulated wires, 
then to a set of six drv cells on the floor beneath the 
drill press. The work was carried out experimentally by 
drilling 1 in. and then inserting the magnet into the hole 
and switching the current on. The magnet was with- 
drawn, bringing most of the chips with it, and the circuit 
was broken by releasing the switch. The chips dropped 
as the bar became demagnetized. The magnet was then 
used as a probe a second time, to remove the remainder 
of the chips. 

Contrary to the predictions of some of the shopmen, the 
chips did not show any great attachment for the sides of 
the hole, but instead adhered closely to the magnet bar. 
After a few trials it was found that the magnet, on account 
of its being of steel, retained a part of its magnetism and 
therefore refused to part with the chips readily. A soft 
cast-iron rod was machined to the proper size and used as 
a magnet pole with satisfactory results. The experimental 
magnet was so successful and required so little time for its 
operation that one was provided for each drill press. The 
job was finally turned out at a profit instead of the large 
loss feared when the trouble made its appearance. 

Pittsburgh, Penn. CHarutes C. LYNDeE. 

3 
A Notched Clamp 
The illustration shows a simple clamp that I have not 


It is notched at A instead of having 
The hinge pin B 


vet noticed in print. 
the usual elongated hole through it. 
is above the clamp. 

When the screw is released, the clamp drops away from 
the pin B and is easily slid back. The screw point slides 





A NOTCHED CLAMP 


on the hardened block C(. The notch A must be long 
enough to allow the clamp to slide away from the work. 
Clamps of this type have been found strong. 

Milford, Conn. Cuarves W. OVIAtTrT. 
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Spherical-Seat Boring Bar 


This boring bar has been designed for boring the 
spherical seat of the grinding spindle head shown in Fig. 
* After a straight hole has been bored in the piece, 
the bar is inserted with the cutters in the farthest position 
to the right. 

The bar A fits into the spindle of a horizontal boring 
machine. It is slotted, as shown, to provide two chambers 
for the cutters B and a guide for the link D. The two 
cutters are hinged on pins (and are stepped to take the 
cut in two chips. The star wheel F acts as a nut on the 
screw F, which pulls on the link D. This star wheel is so 
shaped that it will allow the screw to deviate from the 
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rrovided with a curved 


central line of the bar with the motion of the cutters. 
piece G supports the screw and is | 
seat for the nut F. A spring G, bearing against a curved 
washer A’, keeps the nut in place. P. P. Fenavux. 
Newtownville, Mass. 


Is the Evening Trade School 
Worth While? 


thi 
them 


ol 


is places ol 1l- 


The ordinary citizens who giv matter evening 


trade schools a thought must view 
spiration and advancement for the ambitious young me- 
px 


ome atl 


To them it must seem that a rson who has the 
and to 


hard day’s work, gulp his ev 


chaniec. 


energ ambition rush h the close of a 


meal and hurry to 


vo toward 
1] 


fPOOULLS 


the school must have all the qualifications that 


SUCCESS and must therefore De ck serving ol a por- 
tion of the taxpayers’ money in the support of such insti 
And it that the 


trade school is maintained. 


tutions. for the ambitious evening 


Is 


The principles underlying the foundation and main 


tenance of the school coincide with the ideals of the citizen 


Theoretically, it gives the pupils a supplementary training 
wil 


in the evening that | aid them in taking the next 


step forward in their daily work. 
School supporters in general realize that men in fac- 


tories are not hired with any idea of helping them to 


advance by trade training, 


but for their immediate powe1 


better 
dge of their trade, the taxpaye 
The idea ol th 


taxpayer is not to get any financial return to the city for 


‘l'o assist worthy mechanics to a 


development in a knowl 


of productiveness. 
approves a considerable appropriation, 


its investment, but so to better the training of workmen 
that their added wage 
betterment. 
worth ? 


intelligence will count toward 


and 
civic Is the taxpayer getting his money's 

Being an instructor in evening trade-school work, m\ 
knowledge of the situation as I see it from the inside may 
be of interest. hile manv regis- 
ter, 
Those who drop out with but a 


Experience shows that, w 
thr 


rudimentary 


a very large number drop out term advances 


knowleda 









































FIG. 1. SPHERICAL BEARING SEATS IN GRINDER HEAD 
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of the operation of a machine are really a menace. The 
school simply gives them a basis for bluffing. When they 
leave the school, they too often pose as competent operators 
and start on their career of spoiling work and getting fired 
until they really become skilled through the experience 
gained in different shops. But the manufacturer pays 
for this sort of training in the work spoiled, the entire 
fraternity of machinists loses and the school loses much 
in reputation. 

It is discouraging to the instructor to attempt to take 
the interest he should in a floating group. The general 
belief in the type of men who take advantage of evening 
trade-school instruction will bear revision. It is by no 


seleced group of men having promotional 


Some (but these are the decided minority ) 


means a 
capacity. 
are naturally bright and are a delight to the instructor. 
The prospect of training them toward a specific goal is 
always pleasing. The majority, however, who require 
more repetitive work than the limited number of evenings 
justifies, show little inherent ability to grasp or absorb 
instructions, to say nothing of ever being able to advance 
on their own initiative. Their record shows a consider- 
able shifting about from place to place and from job to 
job, and no amount of training will get them much more 
than their initial wage. There are of course some excep- 
tions who have ability enough in a way, but they direct it 
toward using the evening school as one of the stages in 
the evolution of “picking up” a trade. 

Some pupils attending evening schools are, to an 
ine reasing degree, too recently of such different foreign 
environment that they cannot profit by the instruction 
sulliciently to warrant their seeking work in the trades. 
Their entrance into a shop under the guise of a skilled 
workman would tend to lower conditions in the factory. 
To me the word “machinist” should express the qualifi- 
cations and experience which the name implies, and | 
always feel averse to lowering in any way the dignity of 
the calling. Perhaps this is what has led me to write 
this article. 

On the other hand, when the taxpayers’ money is con- 
sidered, it may be reasonable to suppose that the public is 
willing to spend money on evening trade-school work for 
the sake of the minority whom it helps toward advance- 
A single 
The 


promotion of one evening trade-school graduate to a shop 


ment. The public always has in mind an ideal. 


Edison would justify an enormous expenditure. 
superintendency would sink into oblivion all other fail- 
ures. ' 

And of course there is always in mind the small propor- 
tion of men being trained in evening schools as compared 
to the whole number employed in the industry throughout 
the country. [n Massachusetts the 7,000 students under 
evening trade-school instruction at present is but 1 per 
cent. of the whole number of emploved adults. 

Looking the situation over carefully from my point of 
view, I would make a few suggestions: Let the supple- 
mentary trade training be given to the skilled to make 
them more skilled, not to the unskilled—at present at 
least ; establish a better measure of the ability of the appli- 
cant to profit by the instruction ; consider a man’s attitude 
toward his work, as shown by his record; and place more 
emphasis on the fact that the aim of the school is to open 
the way to future advancement in the trade along the 
usual channels and not by any tempting short-cut. 

Worcester, Mass. Rosert J. SPENCE. 
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Hardening Small Pieces 


For hardening small drills or screws, pieces of arec- 


lamp carbon may be drilled or scooped out, as shown in 


Fig. 1, and used for holding the pieces while heating. 
It was necessary to drill several hundred holes 0.0135 


in. in diameter for a number of small spring collets. The 
drills were not hard enough for the purpose, so they were 
hardened in a cup made by drilling a hole in a piece of 






Rod of Carbon for ~42 = 
Holding Smal! Pieces - ro ni 
a a 
a 


Device Used for 
Hardening Drills 





HARDENING SMALL PIECES 

carbon and attaching a piece of wire, as in Fig. 2. If these 
small drills had been hardened in the open flame, an even 
heat would have been difficult to obtain and the danger 
of burning would have been great. The drills were heated 
in the cup A to the desired extent and dumped vertically 
The results were satisfactory. 

Gustave A. REMACLE. 


into a pot of sperm oil. 
Newark, N. J. 


Lapping Holes in Steel 


Some time ago we had a number of pack-hardened steel 
bushings with a 7-in. hole 1%¢ in. long to be lapped out. 
About 0.0015 in. of metal was to be removed. The holes 
were from 0.001 to 0.002 in. out of round after trying laps 


Commercial Brass Tube 
A 





LAPPING HOLES IN STEEL 


We then made a lap from a 
piece of brass tubing and drilled a number of ;%s-in. holes, 


made from lead and brass. 


staggered as shown, and found we gained about 50 per 
cent. in time. 

We used a mixture of turpentine and No. 00 powdered 
emery mixed to a liquid paste. The lapping compound 
was fed in from the hole in the tube and gradually worked 
N. J. MIano. 


itself out of the small holes. 


Norfolk, Va. 
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A Simple Hand-Operated 
Bending Tool 


On page 513 Mr. Breitschmid illustrates and describes 


a bending fixture for forming the small-sheet steel 
stamping shown in Fig. 1, which is first blanked and 


perforated on a power press. Although this bending fix 
ture may suggest ideas in other lines of work, I cannot 
understand why it was necessary to go to this expense in 
The addition of sim 
ple forming parts to his blanking and perforating die 
would enable Mr. Breitschmid to complete this article in 


1° 7 2 


order to form the stamping shown. 
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PIERCING, FORMING AND BLANKING 
one operation. Even if made in very small quantities, a 
one-operation die of the progressive type, Fig. 2, would 
have cost much less than the blanking and perforating die 
plus the bending fixture. 

Mr. Breitschmid states that fixtures of this character 
are of more than usual interest at this time on account of 
the great amount of work being required of power tools. 
This may be true in other lines of work, but in his case 
the addition of forming parts would not decrease the pro- 
duction in the operation of his blanking and perforating 
die, if the die was properly designed ; and I fail to compre 
hend his meaning when he states that the hand-operated 
bending fixture requires only unskilled labor. Surely the 
operation of a small power press requires no better class 
of labor than that of hand-operated bending fixtures. 

The die shown would eliminate the slow hand operation 
entirely. We have a great many dies of this type in serv- 
ice, some of which produce stampings very similar to the 
one Mr. Breitschmid illustrates. Others blank and form 





in a much more complicated manner by the use of cam- 
operated die parts, and nearly all of these dies will oper 
ate as rapidly as plain blanking dies, on an inclinable 
press. 

If Mr. Breitschmid has many more of these parts to 
make, a die similar to the one shown would perhaps pay 
for itself, A. J. CHAMBERLAIN, 


South Bend, Ind. 


Why Not Give the Applicant a 
Square Deal? 


Reading Thomas B. Bracey’s article on page 564, Vol. 
13, reminds me of an experience of my own. Some time 
ago | answered an advertisement for a toolroom foreman. 

to state 
experience in full, names of last two employers, salary 


exper ted and to address X YZ office. 


history, business experience 


It required applicant age, nationality of parents, 


I replied, giving my famil\ 
and all other information asked for. Three weeks later | 
a notice to call at the labor department of an 
and 12 


in the office in a 


received 


out-of-town concern between 11 o'clock the next 


day. So 11:05 found me more or less 


skeptical frame of mind, with three applicants for work 


ahead of me who, I learned later, were applying for the 
same position. After waiting a few minutes while the 
three clerks and the oflice boy gave me the “once over,” | 


was handed an application blank designed to get a man’s 


pedigree from the cradle up. Then my eves fell on a 


framed notice that read, “Applicants not giving informa- 
tion asked for will not be considered.” 


In an hour and a half my turn came for an interview, 


cross-eXamination almost rivaling 
After by Ing 


ushered into a private office, | was seated between two 


which amounted to a 
that to which a criminal suspect is subjected. 


men, one of whom | presume was Mr. Hiring Agent, the 


other the works manager. This is only a presumption, 
as neither introduced himself. However, | was not vet 
comfortably seated when they began to fire away one 


putting the questions, the other cross-examining as to my) 


truthfulness regarding the statements in my letter and 


application, which they had before them—and meanwhile 


writing down their impressions. They finally summed up 
by asking me how soon I could report in case they decided 
to hire me. 

Up to this point I seemed to make a fair impression ; 
but as I had begun to consider the situation seriously, | 
felt that I was entitled to know something of my prospec- 
So I asked permission to put a few 
questions, at which they 
They balked, however, at my questions, 


tive emplovers too. 
acted somewhat surprised, but 
consented. which 
“Is this a new department; if not, why do you 


Was th 


discharged ? 


were: 
foreman pro- 


Why ? What 


new foreman? previous 


need a 
moted? Did he leave or was h 
was his salary?” 

They decided I would not suit, whereupon | demanded 


the record they had obtained They flatly refused to 
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surrender this, saving that it was to be filed away for 


future reference. 

Has any business concern any right—legal, moral or 
otherwise—to keep a record, which in some instances is 
very personal, of a man who is not, never was and is never 
likely to be in their employ ? Water HURLEMAN. 


Philadelphia, Penn. 


Over-Safetyized Machines 


On page 371 Mr. McDermid discusses over-safetyized 
machines. This brings to mind an incident that hap- 
pened in one of the Government navy yards. 

When the fever of placing guards on machines struck 
the metal shop, all moving parts, approaches to punches 
and guards were painted a glaring red. Over each ma- 
chine was hung a huge red and white sign, telling what 
to do and what not to do. It seemed impossible for a 
workman to be injured, unless he were blind or one 
fell upon him. And that is what 
This accident was due to no fault 


of the “safety-signs” 
actually did happen. 
of the operator nor yet to unprotected machines, but to 
“over-safetyization.” The sign had been  insecurely 
fastened. 

The incident caused considerable joking among the 
men in the shop and about the yard, and the statement 
went around that the only way to get hurt in that shop 
was by a safety sign itself. Cart G. PLANCK. 


Charleston, S. C. 


Wanted--A Lighting Gage 
I read with much interest your editorial on page 654, 
dealing with the lighting of factories. 
I was at one time engaged by the largest rubber- 


producing corporation in the world in the attempt to 


reduce or abolish certain wastes of time, material and 
power that were taking place in its largest plant. The 


indifferent mental qualities of some of the laborers made 
it a difficult matter to impress upon them the importance 
of eliminating the waste, for instance, of lighting current, 
although this waste became an important factor when 
spread over the entire plant. 

I suggested that the heliostat used in the automatic 
buoys common in our waters be adapted as a unit to cut 
the lighting 


average 


for whole floors or sections of 
where the light 


I even went so far as to consult with the engineers 


in and out 
floors: requirements were the 
same, 
of the firm making these buoys and was told that, while 
the idea was new to them and they had no such apparatus 
ready for the market, there was no reason why the plan 
would not work, 

It was planned to put one of these light-sensitive units 
at such a point that the minimum daylight necessary for 
the proper handling of the work would control the lighting 
circuit for that section. As soon as it became sufficiently 
cloudy or late in the day, the unit would automatically 
throw into-cireuit the lights or ring a bell as a signa! to 
the proper person, whose duty it would be to attend to it. 
If good judgment were used in locating this unit, there 
would always be available current ‘fer lighting use; but 
it would not be possible for a careless « mploveee to leave 
his drop burning in full daylight. Since these units in 
buoy service are sufficiently sensitive to operate when the 


s.n is suddenly obscured by a cloud or a fog, it is easy 
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to see that they would be sensitive enough for factory 
service, especially if, as probable, a special adaptation were 
made. 

The foregoing suggestion does not, of course, dispose 
of the cases where a special drop is used to examine work 
in process, but such conditions are nowadays carefully 
avoided by efficient superintendents and lighting engi 
neers, Rospert G. PILKINGTON. 
Chicago, Il. 
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Side Shields for Emery Wheels 


W. B. Greenleaf that 
nothing in the composition of the wheel to prevent side 
This is true, but from my experience covering 


states on page 606 there is 
grinding. 
several years as a grinding-wheel salesman I am con- 
vinced that it is poor practice habitually to use the side 
of the wheel. It is a recognized fact among grinding- 
wheel manufacturers that a wheel for side grinding should 
be considerably softer, speed for speed, than one used for 
peripheral grinding. 

Let it be assumed that we are using a tool-grinding 
wheel 12 in. 
for this size. For the dry grinding of general tools N 
grade is usually considered to give good results. When 
we grind on the side of the wheel, it glazes readily owing 
to the fact that the speed is far too high for this kind 
of grinding. Then we true the wheel at frequent inter- 
vals, which soon wears it out of shape, as the dresser 
cannot be brought very close to the collar. The result 
is a taper-sided wheel with its periphery half cut away 
from frequent truings. Such a wheel is a poor com- 


in diameter, running at the correct speed 


promise, to say the least. 

If the wheel was of a soft enough grade to do side 
grinding in a satisfactory manner, the periphery would 
be too soft. In other words, it is almost impossible to 
strike a happy medium. To be sure, if the workman 
exercises care, satisfactory results can sometimes be ob- 
tained. This in all probability was Mr. Greenleaf’s ex- 
perience. Where work that 
requires grinding on the side of the wheel, it is the best 


there is any amount of 
accepted practice to order cup wheels in a suitable grade 
for this purpose. With this type of wheel the dresser 
can be passed clear over the rim of the wheel, thus pre- 
serving a true surface. This plan not only insures good 
work, but it is the most economical practice in the end, 
The only excuse for grinding on the side of the wheel 
is where the shop refuses to purchase a cup wheel or 
a disk grinder. Many do not seem to realize that it 
is false economy to save the cost of one wheel at the 
Moral: Don’t expect too much of 


expense of another. 
F. B. JAcoss. 


one wheel. 
Indianapolis, Ind. 
al 


Who Can Make This Nail ? 

It is not so very lonz ago—before wire nails came into 
general use—that all malleable-iron plants made their 
own nails for flask boards and for general shop purposes. 
Why not cast the nail (referred to on page 604) of a 
good grade of malleable iron? .A_ suitable molding- 
machine plate could be made for less than $100, whereby 
one molder could easily produce 125,000 of these nails 
per day. A. E. Howapay. 


Naugatuck, Conn. 
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Industrial Preparedness from the 
Engineer’s Viewpoint 





SYNOPSIS—A of the discusston 
brought out at the New Orleans meeting of the 


American Society of Mechanical Engineers in 


continuation 


which many practical pointers are made in connec- 
tion with the manufacturing side of munition 
work. 





Listing Engineers According to 
Previous Experience 


By Grorce R. HENDERSON 


each man 
munitions 


that for 
prepare 


Miller 
home to 
This is especially signifi- 
physical disability are pre- 
and it 


The point brought out by Mr. 
at the front three are needed at 
of war is a most interesting fact. 
cant to those who through age or 
vented from entering the trenches o1 
seems to me that in organizing for industrial preparedness the 
engineer who may not be directly connected with a manu- 
facturing plant should not be There are in the 
membership list of this who act in a con- 
sulting capacity, whose technical services would 
of greater advantage to the national Government 
ging trenches or shouldering a rifle I believe 
should be listed, with their professional 
very best might be made of their 
yards, arsenals and other plants where 
of the highest importance. 

I would suggest to the of Mechanical 
Engineers representatives on the Naval Consulting Board that 
they consider this feature as well as that of mobilizing fact- 
ories with their men and machines, so that all patriotic citi- 


submarines, 


overlooked 
society many 
probably be 
than dig- 
these men 
that the 
services in the navy 
mechanical skill is 


records, so 


use 


American Society 


zens would have the opportunity to serve their country in 
time of need in a manner which would insure the greatest 
efficiency of the organization as a whole and which would 
permit those who could not stand the rigors of active ser- 
vice to furnish their quota of usefulness by preparing ships, 
machines, etc., for those whose duty it might be to fight 
them. 


Redesign Munitions To Reduce 
Cost of Manufacture 


By Bernarp M. FINE 


The subject of industrial preparedness, while falling with- 
in the engineer’s scope, should interest us also as citizens As 


citizens we will have to meet the cost, and one good way t« 


reduce it is to apply consolidated engineering experience 
to this problem and endeavor to put the design and con- 
struction of war material upon a basis similar to that cus- 
tomary in the commercial field 

In order to get production on the foreign contracts the 
limits had to be changed. This is too much like swapping 


horses in midstream. The time to do that is now, and it is 
really within the range of the American Society of Mechan 
ical Engineers’ work to assist the war office in modifying its 
standards. 

To store in times amount of 
to the needs of war would not be wise, but in times of peace 


of peace an material equal 


let us educate ourselves to be adequate to meet this need 
In war as now waged the industrial force plays as im- 
portant a part as the fighting force The industrial force 


must be officered by men trained in the peculiarities of muni- 


tions manufacture. This is the work of engineers, and the 
American Society of Mechanical Engineers should make the 
organizing of these men its business under an ordnance sec- 


tion and keep alive the work by requesting the presentation 
of papers on the subject at our meetings. 

The delay that was occasioned in starting on foreign war 
orders was due to the fact that the contractor 
orders for which his machine-tool equipment 
quate, and the abnormal demand could not be met Asa 
sult many, in escape penalties, into 


anything that resembled a machine tool, adaptable or other- 


accepted 
inade- 
re- 


was 


order to pressed service 


fixtures—all at great expense and 
deplorable condition by 
adaptable equipment Wwe 
only 


wise, then improvised crude 

We 
Miller's 
then be 


delay can avoid this means of 
Mr. 
will 
such 
that 
contracts 


of them, 


cataloging 
that a 
parts as 
the confusion 
caused A central 
and an efficient inspection 
but if we start and line up the 
even if we can get the 
rendered the 


system of 
orders for 
handle and it 
the fore ign 
plant, or a 


contractor 
his 


gets 
will 


loss of 


sure 
component 
way 


equipment 


obviate and time 


assembling number 


and supervisory force are 


now men adapted 
office to 


invaluabk 


necessary; 
for this 


these 


work, or war take 


steps, we will have nation an 
service 


We appointed a Publicity 
work of the engineer into public 


bring the 
chance for 


have Committee to 


view Here is a 


the committee to get busy and for the society to do work 
that will act as its own press agent 

I also wish to call attention to the fact that, with few ex 
ceptions, our munition plants are concentrated on the Atlantk 
Coast This is in itself a danger, and steps should be taken 
so that in an emergency the work could be shifted to any sec 
tion Here is another instance where the ordnance section 
of the American Society of Mechanical Engineers would 
render invaluable assistance to the nation 


Preparation for Manufacture 
of Military Rifles 


By Frep E. 


RoGERS 


A very large munitions plant would be required to run 
steadily for a year to turn out the shells fired by th 
Allies’ guns in one day on the western battle-front To pro 
vide the millions of shells used by them has required th 
united efforts of thousands of manufacturing plants But 
these plants had to be provided with drawings, tools, gages 
jigs and fixtures and plans of operations before they could 
begin to produce It has been due to their lack that Great 
Britain has been so slow in getting ready 

Take, for example, the manufacture of military rifles 
This is a complex process requiring special skill and experi 
ence. With the exception of our Government arsenals, there 
was at the outbreak of the present war perhaps not one 


plant in the United States properly equipped and manned for 
manufacturing military arms that would pass the rigid test 
prescribed by Government inspectors There are about 800 
principal machine operetions involved in making the parts 
of the simplest military arm, including the wooden stock 
and hand guard Many of'’these operations require special 
machinery, and practically all the parts must be held in jigs 
or fixtures during the machining operations 

When we consider the fact that, to provide for an army of 


1,000,000 men, from 2,000,000 to 3,000,000 rifles are required 
the size of the task of equipping an army of a million with 
shoulder guns alone becomes apparent What the condition 
of this country would be in a sudden emergency, we can 
only guess. Judging from the experience of some of our ill 
idvised manufacturers who undertook to make shells, it 
would be one of great confusion and enormous waste 
Nothing can be left to guesswork Every machine oper- 
ation must be specified and the types of machines and tools 
the production per hour is given and the number of ma 
chines that each man operates, et But no data are given 
of the jigs, the limit gages, the inspection or assembling 
Several hundred jigs are required for each unit of a plant 
producing 200 rifles daily, and the same applies to the gages 
All these data must be prepared by experts, but considerable 
experiment is always required before satisfactory results 
can be obtained That such elaborate plans pay is known 
from the fact that a rifle, complete with strap, bayonet and 
scabbard, can be produced with about 20 man-hours’ labor 
Thus, while it is true that the means of production of mu- 
nitions are in our machine shops, mills and factories, they 
must be supplemented by the drawings, specifications, jigs, 
fixtures, tools and plans of operations. These latter can be 
made ready for immediate distribution to the plants selected 


for each specific product 


Comprehensive plans should be prepared for the manu 
facture of shrapnel, high-explosive shells, cartridge cases 
rifles, fleld guns and all the varied equipment of war Every 


step of the operations should be laid down, specifying in each 
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instance the tool and the machine on which the work should 
be done and the limits of accuracy required, including an 
estimate of the possible production. It will be a great under- 
taking, but how much better it will be to spend a few million 
dollars working out plans to provide means for industrial 
mobilization and rapid production than to run the risk of a 
complete smash-up in time of stress. Perhaps in some cases 
selected plants should be required to produce some parts, 
even though only a few are made When these parts have 
been actually produced, there will be in that plant a knowl- 
edge of the conditions and methods that should not be speed- 
ily forgotten. 

~ Jt is true that all plans, tools, jigs, fixtures and meth- 
ods of operations will become obsolete when improvements 
in the means of production and arms are developed, as they 
certainly will be; but is it not better to face this certainty 
and be ready to reconstruct the means of production and keep 
them up to date rather than to spend several hundred mil- 
lion dollars in the manufacture of those munitions, which 
themselves become obsolete and practically worthless in a 
few years? 

There is an argument for this sort of preparedness which 
should appeal to every engineer whether he is in favor of 
military preparedness or not. It can be made a powerful 
lever for improving industrial efficiency. It is unfortunately 
true that many of our manufacturing plants are working far 
below their possible efficiency. They employ penny-wise and 
pound-foolish methods of production; their men are not 
trained to understand the basic principles of interchangeable 
manufacturing. Gaging systems are inadequate and incom- 
plete; data on the life of gages are wanting as well as the 
number required for any given unit of production. There is 
too a lack of the coiperative spirit so absolutely necessary to 


success in any great trade or military emergency. Those 
emergencies will surely come to the United States, though, we 
trust, in the trade sense only. It will be only when we have 


codperation in the true industrial sense that we can face with 
confidence great national emergencies. 


Prevent Unnecessary Waste 
of Materials 


By Percy E. Barsour 


There have been many instances of great waste. Hor 
much of this waste is avoidable? The idea that there is a 
good deal of unnecessary use of metals by military men 
through thoughtless specifications is not new. A ray of 
light upon this subject is found in a communication from 
France, in the New York “Sun”: 


A weeding out of unnecessary governmental expenses 
takes place in the Chamber of Deputies every year when the 
report of the Audit Office is distributed to Parliament. Usu- 
ally a score or more of conspicuous cases in which the 
public money has been wasted are selected by a committee 
which investigates them. A member of the Committee on 
Economy spent several hours endeavoring to find a reason 
why ammunition was sent to the front in zinc-lined cases. 
The other members of the committee and the Minister of 
Munitions were not able to solve the problem, so two mem- 
bers of the committee accompanied a box of cartridges from 
Vincennes to the front, to ascertain the reason for the zinc. 
None were forthcoming, but after numerous fruitless inter- 
views with army officers the general in command of the 
Fifth Army hit upon the reason. The zinc had been used 
for 60 years in ammunition boxes, and no one had ever 
thought to take it out. As a result an order was issued 
doing away with the zine lining. As the zine in each box is 
worth nearly $2, the saving during the war amounts to al- 
most $150,000 a year. 

Regarding this matter the “Engineering and Mining Jour- 
nal” says editorially: 

In our opinion this indicates the most effective way for 
the engineering societies to render assistance to the mili- 
tary authorities of the United States. The measures that 
are being taken in the excitement of the present moment are 
largely at sixes and sevens. They are not laid out according 
to any definite plan The logical way, we think, would be 
something like this: 

“The army general staff should determine the number of 
men to be put into the field in the worst possible contingency. 
No doubt it has done that already. It should draw up a com- 
plete bill of material for the supply of such an army. Per- 
haps it has done that, and perhaps not. That bill of material, 
together with specifications, should then be referred to the 
United States Naval Consulting Board, representing the en- 
gineering societies, and by it should be cut up and distributed 
among the engineering societies—the metallurgical parts to 
the metallurgical engineers, the mechanical parts to the 
mechanical engineers, the chemical parts to the chemists and 
so on. Those bodies would then subdivide things among 
their specialists. They would scrutinize the specifications, 
finding out whether certain things likely to be troublesome 
or costly were prescribed by reason of necessity or by rea- 
son of tradition. They would suggest substitutes and im- 
provements. Having determined what was really needed, 
they would formulate plans for the supply of it, making a 
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survey of the industries, listing industrial plants, etc., and 
recommending steps for the filling of gaps.” 

Recently a lot of barbed wire for military purposes was 
condemned by the inspector because the galvanizing was 
not even and smooth. This is certainly a ludicrous refine- 
ment, which can only militate against military efficiency in 
every way. 


——— 


Organizing Men for Munition 
Manufacture 


By James A. CAMPBELL 


Members of the American Society of Mechanical Engineers 
employing collectively several thousand mechanics could get 
signed statements from those men who would be willing in 
time of war to take positions in the large shell factories or 
wherever machinists were required. These mechanics could 
be classed by their superintendents so that firms requiring 
men could see from the lists the experience and class of 
workers available. Committees could be formed for the draft- 
ing of these men so that there would be no loss of time in the 
production of munitions 


Value of Good Roads in War 


By Joun YOUNGER 





A nation in arms is two vast bodies—one the fighting 
unit, the other the producing unit. My experience has shown 
the tremendous importance of a third unit, the connection be- 
tween the two—the transportation unit. 

The production of any country is of little value if the 
transportation facilities are not ample to carry it. It must 
be remembered that in time of war the actual munitions will 
in general travel one way—toward the theater of operations 
In time of peace Buffalo, for example, exports by means of its 
railway systems to the four points of the compass. Because 
of economic reasons these systems are proportioned in close 
accordance with the volume of traffic; and actually just now, 
when there is an exceptionally large volume of freight pass- 
ing through to eastern ports, the_transportation facilities are 
found inadequate and freight embargoes are operative on 
practically every railway. 

We are exporting only a small percentage of the supplies 
used on the European battlefields, yet our transportation has 
not proved equal to the task. The building of more railways 
in our immense territory would be at a terrible cost that 
would render no adequate return in times of peace. Even 
if they were built, their use would be of value only in very 
restricted areas. Germany, France and Russia had all built 
strategic railways leading to and paralleling their frontiers, 
but they did not stop at this. They also built good roads. 
They knew that every ton of freight carried on the rail- 
road is sometime or other carried on a road, and they took 
the precaution of having the road as efficient as the rail- 
road. 

Good roads are no luxury. They are not built for the 
motorist, who takes a week-end spin for personal enjoyment. 
They should be built to link up the small villages, the com- 
munities and townships with the railway and the big city. A 
good road opens up new country to the farmer, who can carry 
his produce to market at a cheaper rate. A poor farm located 
on a good road is often a better investment than a good 
farm on a poor road. A good road is an economic invest- 
ment in time of peace, and it is a sign of the times that the 
country is waking up to facts. 

In war times the roads are the first and last links in 
the transportation scheme. They carry munitions to the 
railway, and they distribute supplies from it. Each link in 
the chain must be of adequate strength. It is useless having 
a perfect railway, if it begins and ends in a bog. It is use- 
less having stretches of perfect roads in New York State, if 
they be totally unrelated and unconnected with each other. 

Great Britain, France, Belgium, Russia and Italy have 
bought from us vast numbers of motor trucks. They have 
been making others themselves, by the thousands, and still 
the supply is not adequate. Figures are not available, but I 
would estimate that France alone on actual military service is 
probably using 50,000 motor trucks. A vast army of men is 
kept exceedingly busy making and repairing her roads. Actu- 
ally, munitions are being put on motor trucks in the indus- 
trial centers of England and carried along the roads to the 
desired port; thence the truck travels by steamer and com- 
pletes its journey along the roads to the base depot. 

The organization of our transport demands the atten- 
tion of our engineering bodies just as much as does the 








or cee - 


Te NTA Ca Rg ce: 

















May 4, 1916 AMERICAN 


mobilization of our industrial resources. The standardiza- 
tion of our road systems, the standardization of the con- 
trols on our locomotives and motor trucks, so that men can 
change from one to another with all confidence, the education 


and disciplining of numbers of men to the principles of 


transportation are all matters that can be handled by en- 
gineering executives only 


Standardizing Gages and 
Fixtures 
By Harotp V. Cogs 


It seems to me that one of the vital elements necessary 
for the proper carrying out of the plan is for the Govern- 
ment to construct in its own factory under its own jurisidc- 
tion and in accordance with its own standards the necessary 
jigs, templets, gages and fixtures that are required and that 
are adaptable to special or standard machine-tool equipment 
Then the Government should rent, lend or sell these tools to 
those manufacturers who are equipped, and who signify thei: 
intention, to manufacture shells, rifles and other war ma- 
terial of this character for the Government. 

I think there is no doubt that the British Government 
in its present crisis would have been much farther ahead 
with its plans if it had been able to send necessary jigs, 
templets, gages and fixtures to those manufacturers in this 
country who are making munitions of war for the British 
Government. The jigs, tools and fixtures that rifle manu- 
facturers in this country use were of practically little use 
when it came to making the Lee-Enfield; consequently, it 
would appear extremely desirable for us to profit by this 
lack of foresight on the part of one of the powers now en- 
gaged in the present worl cataclysm 


Co-operation and Standard 
Methods in Shell Making 
By Ratepun FLANDERS 
There are a number of points in connection with the ex- 


perience of Canada which I think would be useful in our 
own situation. The first point noticeable was the difficulty 


of getting gages, and this difficulty was serious. It was 
necessary to try to get the shells out in a few weeks, but 
usually several months were required A larger number of 


rage-making machines had to be undertaken than was reck- 
oned with at first. 

Another difficulty met with in the manufacture of Ca- 
nadian shells was the lack of means for furnishing the ma- 
teriaT and supplies. It would be the same as if in a manu- 
facturing establishment one department should get way ahead 
of another department. For instance, if the makers of the 
shells are many months ahead of the makers of the fuses, 
there is delay; and sometimes a fuse is held up for a small 
screw. There should be some committee to attend to such 
factors as that—what you might call routing of the work, 
to make sure that each department gets through with the 
work on time and to put all the energy possible behind the 
departments falling behind. 

Another exceedingly favorable feature in the Canadian 
manufacture of munitions was the publicity and the co- 
operation shown there. There were absolutely no secrets in 
the shops of the Canadian manufacturers. That was made a 
requirement of the shops—that everyone who desired to en- 
gage in the manufacture of munitions was privileged to see 
what everyone else was doing. While the whole country was 
ignorant of, and unprepared for, the making of munitions, yet 
in a remarkably short time everyone was able to know what 
everyone else knew. In regard to that matter I think that 
we are in a somewhat bad condition in this country, or we 
should be if similar conditions were brought about. As a 
natural thing where ammunition is manufactured in private 
plants, we find that the processes of manufacture are kept 
quite secret and visitors are not allowed. This is the case at 
the present time at the plant in Philadelphia, unless condi- 
tions have changed in the last few months, and it is a bad 
state of affairs. It is not necessary that an arsenal should 
be thrown open to everyone, but it is necessary that every- 
one who may be called upon to manufacture shells may us¢ 
whatever the Government arsenal has to offer. 

Another thing to be noticed in Canada is the impractic- 
ability of standardizing methods I am speaking of shrapnel 
and high explosives. I do not think the same statement ap- 
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plies to small arms The demand for machine tools is so 
tremendous that it is impossible to approach the problem 
from an ideal standpoint. It is a question of adapting proc- 
esses to machines that can be used and have to be used, 
and different kinds of tools have to serve in the different ma- 
chines For instance, take the operation of finishing the 
inside of the shell That has been done on a lathe, on an 


automatic turning lathe, on standard machines, on drill 
presses and on special machines made for that purpose It 
would be folly to confine the method of doing that work 
to any one machine and leave the resources of other ma 
chines untouched. So I am inclined to think that we should 
go a little slow in the matter of standardizing too finely 
the process of making shells, as thereby we should cut dow: 
the rate of production 

Another interesting point is the improvement in design 
and manufacture. This is a subject to which there are two 
sides. I think that a manufacturer or a machine-shop man 
who undertakes ordnance or munition work is beset by a 
large number of foolish provisions and unnecessary require- 
ments regarding methods of manufacture He is likely to 
find after he investigates the matter a little further, how- 
ever, that they are not entirely foolish They look foolish to 
him because he does not understand all the necessities of th: 
case. There are a few instances, however, where it is pos 
sible for the ordnance designer to come more into line with 
the manufacturer, as in the case where the manufacturer has 
to swing into line making ordnance. 

One point that I might mention is when the shell shall 
ve treated The method now followed in the average arsenal 


is to treat the shell in the blank immediately before the 
forging is done It has been found, so far as the English 
shell is concerned, under pressure brought to bear on the 
manufacturers that it is possible to leave the heat-treating 
of the shell until the final finishing operation on the outside 
and it would be well for the United States Government to 
provide for this, if it has not already done so, because it 
means an increase in the production of shells 

There are rumors of bad management in Canada, from the 
standpoint of excessive profits to certain firms and 
dividuals Such a condition might be true in our country 
and might be discovered more quickly than it was in Canada 
So some such provision as is suggested by Mr. Miller would 
be necessary; and this would necessitate something in the 
line of a standard method of accounting, having some way 
of defining the various details of manufacture and the meth- 
ods of manufacture Depreciation should be reckoned, and 
the various items that go into the overhead should be cal 
culated. The requirements should be quite simple and should 


be readily taken care of 


Pressures Used in Drawing 
Cartridge Cases 
By OBERLIN SMITH 
One very important class of machine tools was no en- 


tioned in the paper by Mr. Mille: the presses with which 


cartridge cases are made, the brass cases up to 6 or 8 in 


in diameter. The most important size is known as 3-in., or 
as the 75-mm. shell in France. More of those are used, prob 
ably, than of any other kind, and a great many American 
presses have been built for making the British 18-pounde: 


about the same size 

The cases are drawn in from six to nine operations, the 
in. in presses giving 100 tons’ pressure at first. They cut 
the blanks from sheet brass, usually about % in. thick 
draw them into cups, by successive draws, down to an edge 
» in, thick Millions of these cases are being made, and 
thousands are spread over the battlefield of Europe every day 
The operations are usually with 100 tons’ pressure until 
the cases reach full length, and then they require 1,000 to 


1,300 tons‘ pressure to squeeze the head, which is left full 
thickness, into the same shape as the small cartridge. The 
cases are almost all being made in presses already stand- 
ardized. The presses themselves are almost exactly the 


same as have been made for years by the different press 
makers for all sorts of drawing work and all work of that 
nature. 

Besides the presses for making cases there are some used 
for punching and drawing the steel shells, although a great 
many of the latter are cut from solid bars The last draw- 
ing operations on the brass cases is often done in hydraulic 
presses, but lately sizes up to 3, 4 and 5 in. have been made 
chiefly in mechanical presses, The presses for long strokes 
also have their place. 
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Delays That Mean Money 


The accumulation of shells shown in the illustration on 
the opposite page is due to the shortage of a small com- 
ponent part, which is a few days’ late in its arrival at the 
factory. Anyone can see at a glance that an accumulation 
«f this kind means men, machines and money tied up—a 
disruption of organized effort that becomes serious in a 
very short time. It means a dangerous condition unless 
promptly acted upon by the company’s officials. 

Invisible dangers are much more to be feared than 
visible ones. In a shell-producing plant where shells form 
the exclusive product a condition of this kind cannot es- 
cape attention. ‘The slightest interruption of regular 
ioutine or a shortage of component-part supply calls 
attention to itself immediately. There is but one main 
consideration—shells ; there is a shortage of but one part 
in this case, fuse sockets; the result is accumulation and 
congestion that begin to be seen in a few hours and con- 
tinue to grow until they assume mountainlike proportions 
unless the cause is removed. 

The shop that is not working on shells, but has a large 
variety of products, encounters this danger in a more 
insidious form. Shortages do not make their results 
apparent in such a striking manner, although their total 
effect, distributed over the many products made, may tie 
up just as much money. It is hard to grasp this fact, 
because the human mind cannot conceive the meaning of 
an immense variety of unlike objects and parts, as it can 
easily do with a quantity of exactly similar pieces, such as 
shells. 

The average shop doing a great variety of work is 
marked by the large accumulation of product parts, and 
one having a clean floor is an exception. There is but 
one unit by means of which this accumulation can be 
translated into a realizable total, and that unit is the 
dollar. Plants that have a running inventory of work in 
process have a gage which will indicate the effect of delays 
quickly and accurately. Those that have not should study 
the illustration of this accumulation of shells and draw 
a profitable conclusion from it. 


& 


Avoiding Costly Errors in 
Indexing Work 


The problem of accurate and reliable indexing on 
millers is a serious one in manufacturing products that 
require uniform spacing. Gear cutting is of course done 
by automatic indexing, but such work as reamers, milling 
cutters, etc., is not usually indexed in that way. The 
dividing head as applied to a modern miller, with its 
gearing for compound and differential indexing, works 
out admirably in the toolroom, but seems to leave some 
things to be desired when it is used in regular manu- 
facturing work. 

As an illustration we 
operator running four machines, each doing a different 


may cite an instance of an 
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The indexing varied from four to fourteen 
With the geared dividing head this 
to the 
the 
confusing. 


kind of work. 
divisions of the work. 
different 
different fractions included 

sector, although this feature 
The main trouble comes from the varying number of 


addition 


meant a number of turns, in 


between the fingers of 


should not be 


turns for each dividing head. 

With four heads to attend to, all with different index- 
ing, together with the desire to do the indexing as quickly 
as possible and so reduce the idle time of the machine, 
it is small wonder that mistakes occur. Few of us could 
probably do much better in the long run, day after day; 
But 


a period ot only 30 


it is so easy to make one turn too few or too many. 
the loss of nearly $900, covering 
weeks in one particular shop, due to errors in the milling 
department, makes us feel that some sort of remedy should 
be forthcoming at an early day, 

Two solutions seem to present themselves, aside from 
the question of automatic indexing, which might not be 
One, 


considered feasible in many cases, which seems to 


he the most practical, is to use direct indexing for such 
work. This can be easily accomplished on some dividing 


heads by dropping the worm out of mesh and using an 
index plate on the spindle, as with plain indexing centers, 
This plan would obviate any difficulty as to counting 
turns, the movement of the index pin between the sector 
fingers being all that is required, which could hardly 
be confusing. 

Another solution, which is neither as simple nor as 
would be so to 


easy of accomplishment in most cases, 
ndex 


plan the work that the same operator need not 
different divisions. This arrangement is not easy, yet It 
might be possible in some instances where the dividing 
heads were incapable of being used for direct indexing; 
for $900 would pay readjusting of 
machines and work and is well worth considerable effort 


for considerable 
to save. And where no other way seems to be at hand, 
there can be no doubt that the work should be so arranged 
that a man does not have to make widely varying move- 
ments in indexing, with the ever present opportunity for 
error thus presented. 

Special index plates, or at least plates that permit direct 
indexing by means of the sector, seem the most practical 


method of solution. 


Some Changes Needed in the 
Consular Service 


As American manufacturers are serjously engaged in 
reaching out for export trade, it is appropriate to sug 
gest needed changes in the consular service in order to 
make it an efficient aid in business getting. The changes 
here suggested are inspired by questions asked by Amer 
ican manufacturers in response to circular letters sent 
out by the American Machinist and Engineering News 
asking if specific information of any kind was desired 
conditions. The inquiries ll re- 


on South American 





AMERICAN 


786 


nly came from all sections of the United States and 
Canada, showing that there was no section of the country 
more conversant with foreign-trade conditions than an- 
these letters follow: 


Is it necessary for a representative to have a knowledge 


other. Extracts from 


of the Spanish language in order to do business there? 
Please peruse our catalogs and tell us with what success 
these machines can be used in that country. 
Please send us a list of reliable agents in each country. 
What is your opinion of the possibility of selling friction 
and small friction-driven 


friction-clutch pulleys 


clutches, 
hoists there? 
Please send us a list of users of our product. 
My competitors are shipping at lower than publicly quoted 
How do they do it? 
principally 


freight rates. 

What kinds of 
shops? 

In what kind of manufacturing are ball bearings used? 

We have had numerous inquiries from South America, but 
have been unable to sell. What is the trouble? 

Is there a market for our machinery? 

We are without authoritative information concerning 
trade conditions in South America. Can you enable us to enter 
this field successfully? 

How much belt-hook business is there in South America? 
Are any gears man- 


tools are used in the machine 


Is there any market for gears there? 
ufactured there and in what amounts? 

What drills, reamers, 
this character is of American manufacture? 

Can sales to railroads and large industrial users be handled 
to advantage direct from this country? 

Can we sell second-hand equipment 

What kind of belting is used there; 

Are quality used, or is price the 
feature? 

What about credits there? 

What are the best means of marketing our products? 

What are the future possibilities of that market? 

What are the expenses for traveling? 

Are factories equipped with bolt-threading machinery? 

What is the buying procedure? 

Would it be better to wait until 


percentage of cutters and tools of 


there? 
where made? 
important 


goods most 


war is over to go after 
that business? 

What fields 
sale of our machinery, and whom may 


for the 
regard- 


now developing present possibilities 
we approach 
ing it? 
How can I quote a delivered price under present conditions? 
We have orders on hand held up by high freights. Is there 


any way around this 
On what class of work are they using turret machinery? 
Send us information of the number of machine 

shops, classified as to kind, number of employees, etc. 
What are the best methods of getting our product 


specific 


before 
‘onsumers there? 

Our lines comprise engines and boilers, 3 to 60 hp. mostly, 
1lso hydraulic turbines. Help us increase our business. 

What are the terms of payment for water-purification 
plants, when bought by municipalities and individuals? 

We would like to know whether our customers are worthy 
of credit. 

Send us all available information regarding irrigation and 
drainage work and marketing of pipe at present time. 

Please recommend reliable forwarding agents for handling 
shipments to this address. 

What railroad 
projects are under way? 

We have an order on our books which has passed through 
two hands, each of them probably taking a commission. How 
is this usually handled? 

What is the best way of forwarding small shipments? 

Please send our catalog to the chief 

What kinds of flare lights are used? 

What are the legal requirements with respect to cast-iron 
pipe for house drainage, water-works, etc.? 

Is concrete curbing used in South America: 
where and under control of what public officers? 
guards used? 

To what extent is concrete-base or concrete pavement laid? 

Is there a field for derailing devices there? 

To what extent are creosoted materials used? 

What classes of business use standard railroad-type 
shovels, small revolving-type shovels, drag-line excavators, 
dipper dredges, elevator dredges, hydraulic dredges? 


developments or irrigation and drainage 


engineer. 


and if so, 
Are curb 


rr = ” . . . . 
lhe wide range of these inquiries suggests that the 
Government should consolidate its commercial forces so as 


to present accurate specific data in reply to any questions, 
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American manufacturers may have available at all times 
industrial information to promptly meet the inquiries. 
This implies a complete canvass of the manufacturers, 
merchants and consumers in every market of the world 
every five years or less. Every item of information that 
could be used by a manufacturer to increase his busi- 
Complete details of the nature of 
equipment used in mechanical plants and factories should 
Anything that will guide a manufacturer in 
the problem of increasing his business should be in- 
cluded. What a manufacturer wants is practical infor- 
mation, credit ratings, etc. Such information cannot be 
obtained in any other way than through inquiries on the 


ness should be noted. 


he given, 


ground. Dependence cannot be placed upon city and tele- 
phone directories and classified lists, as may be seen from 
the fact that the six largest machine shops in Rio de 
Janeiro are not in either directory. 

The objection of the Government that a consul should 
not criticize can be overcome by putting his comments 
in the form of quotations from various authorities whose 
names need not be mentioned in the reports. A diplomatic 
representative is really handicapped by the courtesy ex- 
pected of him, so that the consuls come nearer the actual 
consumers. Therefore, the bulk of this work should be 
handled by the Consular Service. 

The pay should be higher than at present, to attract 
a better class of men, and they should be furnished with 
capable heads for the various trade departments. The 
weaker members now in the service should be transferred 
to other departments where their activities are not so 
closely connected with American prosperity. 

Conditions are certainly ready for improvement when 
one of the largest manufacturers in the United States 
writes to the American Machinist: “We are without au- 
thoritative information concerning trade conditions in 
South Can you enable us to enter this field 
successfully ?” 

Duncan N. Hood, the representative of the American 
Machinist in South America, reports that he entered the 
United States consulate in a city of 120,000 inhabitants 


> 


America. 


and asked, “How many machine shops are there here ? 
An aged Englishman who was in charge (the consul was 
on leave and the vice-consul had not yet reached the office ) 
replied: “There is only one. It has a concession cov- 
ering all repair work here.” Mr. Hood found within 
four blocks of the consulate two machine shops working 
full blast, and there were eight in the city. One of them 
is larger than the shop the consular officer thought was 
the only one. 

Intelligent and aggressive coéperation between the Con- 
sular Service and the technical press is highly desirable. 
The technical press knows by many years of experience 
just what information is needed and the best methods of 
acquiring and presenting it for the use of the busy manu- 
facturer, while the Consular Service has the machinery 
for obtaining the facts. The start should be made now. 

6 

A correspondent of the American Machinist sent a 
clipping from the letterhead of a manufacturing firm and 
emphasizes this statement, “Makers of Special Tools— 
Tools of More Than 100 per Cent. Efficiency.” He also 
adds this comment, “Some of us must be asleep.” The 
American Machinist agrees with the comment, but dis- 
likes to say just who is slumbering among dreams of 
something from nothing. 
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A Thread Miller avoids errors of spacing and the use of special index 


plates. A wide feed range is provided by a system of belt 


eT 


The illustration shows a thread miller built by Edwi 
Harrington, Son & Co., Inc., Philadelphia, Penn., «i 
signed for a general range of work of milling screw 


cones and quickly operated sliding gears in a box. Any 
} ’ ‘ 


desired feed can be obtained fron 19 in. per min. on 


the 


threads, slots and spiral gears, either right or left hand periphery of \, In. work to 0.40 In. per min. on 4-in. 
of fine or coarse lead, either single or multiple. It will work. When grooving straight or long spirals on rolls, 
also mill keyways in shafts, flue rolls and perform many te lineal feed along the axis of the work is from 0.015 
other similar operations. The work is gripped in a!" 3 in. per min, For this special class of work the 
machines can be furnished with special gearing to allow 





a faster feed 

Power-operated quick return is a part of the regular 
equipment. An indicator is also provided for picking 
up the thread after the carriage has been returned by 
hand with the nut open. Automatic trips are provided 
for both the feed and the power returt 

The bed is one continuous casting and is provided with 


a large drip pan and a settling tank for catching the 





chips and cutting lubricant. 
The regular equipment includes an overhead counter 


hange gears, fifteen lead-chang 


shaft, six cutter speed-« 
rears, Two stead) rest bodies. two steadvrest bushin rs. a 


heavy three-jaw chuck, a full set of wrenches and charts 





for change gears and multiple-thread indexing 


Heavy-Duty Single-Purpose 
Engine Lathe 
While the lathe shown was planned to be specially 


adapted for turning and facing back ends of 12-in, shells, 


the requirements of a veneral-purpose lathe wert kept 





in mind during its design and construction. It is claimed 
therefore that only a rew s] ht changes will bye neces 
sary to adapt the machine to meet the more general 


requireme! ts of lathe duty 











THREAD MILLER Che headstock is of English design, in which the gears 
chuck at one end and is supported in a steadyrest directly are placed in front of the spindle instead of at the back 
under the cutter, thus avoiding the disadvantages of <A lever at the top of the gear case operates a pair of 
cutting work on centers. sliding gears running on a feathered sleeve that is at- 


The cutter head is mounted above the work, allowing tached to the cone pulley, providing two changes of 


full inspection of the cut at all times, and rotates 180 deg. spindle speeds. The form of the gear box eliminates the 


on its vertical trunnions. The spindle 





is driven by helical gears and gener- 
ated-tooth bevel gears. The drive to 
the machine is from a single pulley on 
the top frame, with six changes of 
cutter speed by slip gears. 

The lead screw is large and mount- 
ed in direct line with the work, which 
is gripped in a chuck mounted on the 
end of the lead screw. The pitch of 
thread to be cut on the work is 


regulated by change gears on the car- 





riave controlling the relative speeds of 











two worm gears, one revolving the 


nut and the other the chuck and screw. HEAVY-DUTY SINGLE-PURPOSE ENGINE LATHE 
Indexing for multiple threads IS ac- Swing, 24 in.: spindle diameter, 5% in.; hole through spindle, 2% in.; length 
of carriage on ways, 31 in width at right angles to wa oo in weight 


complished by a special method that — 7'570'lb. length of bed, 11 ft 
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clutch. The hand lever is easily shifted to 
any one of its four positions. 
key constructed with a heavy spring in a keyway under 


it, which is designed to insure the key’s springing into 


need ot a 
The lever moves a special 


proper contact. Hardened-steel rings placed between the 
vears cause the key to be pressed down below the surface 
of the shaft and pass readily from one set of gears to 
With this arrangement four changes of feed 

0.0625 in, revolution 


the other. 
0.01525, 0.02343, 0.0325 and per 
of spindle—are provided. 

The bed is braced internally by four channel-shaped 
girts. The back side of the bed is flat; no V is put on 
it, except a small supplementary one to permit the fitting 
of a tailstock. At the front there is a special-shaped V 
planed to angles of 22 and 68 deg. 

The power crossfeed is operated ly throwing the lever 


in the apron to the neutral position and then pushing 


the knobbed shaft on the crossfeed shaft in as far as 
possible. This puts the crossfeed vears in mesh and 
throws out the rack gear. 


On carriage is mounted a standard-type 8-in. 


square 


the 
turret. The revolving tool holder, having four 
slots, revolves on a steel tapered pin and has six locking 
spaces, thus allowing the operator to put his tools on a 
tangent The 
ment is rigid, and the locking bolt can be adjusted to 


or angle, if necessary. locking arrange: 
take up wear by means of a taper gib. 

The machine is a recent product of the American Ma 
chine Tool Co., 50 Church St., New York City. 


“ 


Portable Brinell-Method 
Hardness Tester 
The growing demand for real knowledge regarding the 
hardness of metals has developed several instruments for 


that pvepose, the latest being a simple portable device 

















»~BRINELL PORTABLE TESTER 


Contains Brinell meter, 6 bars of standard hardness, 12 
Standard 10-mm. tools, 2 special scales, set of direct-reading 
tables, key for inserting new lots, instructions, leather carry- 
ing case 94x6% in.; weight, 6% Ib. 


that utilizes the weu-known Brinell method. This feature 


allows the instrument to be taken to the work and to be 
used on thin metal sheets that are apt to be penetrated 
when tested in the regular Brinell machine. 
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The simplicity of the device is apparent from the illus- 
tration. A standard 10-mm. ball is held loosely in the 
end of the body. Above it is a standard bar of square 
section, having a known degree of hardness. The ball is 
placed on the spot to be tested, and the plunger at the 
upper end is struck with a hammer of any convenient 
weight. By means of a special scale furnished with the 
instrument the diameter of the depression is then com- 
pared with the one made in the standard bar. 

If the indentation is the same as that in the standard 
bar, the hardness of the material is evidently identical 
with that of the bar. Should it differ from the standard, 
a direct-reading table gives the hardness in Brinell values. 

It will be seen that neither the weight of the hammer 
nor the blow struck is important, so long as a readable 
depression is secured. For thin metal sheets a light 
hammer is used and a softer standard bar inserted above 
the ball. 

The device has much to commend it, and its distribu- 
tion is in the hands of Herman A. Holz, 50 Church St., 
New York City. 


93 


Screw-Machine Box Tool 


The main base of the hod of the open-type screw- 
machine box tool shown is made of cast steel; the bars 
supporting the cutters, of machine steel; the cutters, of 
high-speed steel. The cutters are adjustable to varying 
diameters by the small collar and setscrew feeding in the 


cutting tool proper. The rake of the tool can be changed 

















SCREW-MACHINE BOX TOOL 


by releasing one of the capsecrews in the shank of the 
cutter holder and tightening the other. 

The open-type construction permits free lubrication 
and chip clearance. Four cutting tools are provided, and 
the chip clearance, as well as the ease of lubrication, per- 
mits running at higher speeds and coarser feeds. 

The elimination of the roller or block backrest is cal- 
culated to minimize friction, and four tools cutting at 
one time have the same effect as a roller backrest, insuring 
The locking feature is positive, and the 
The main tool 


concentric work. 
adjustment is easily and quickly made. 
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holders are graduated for adjustment for varying di- 
ameters. 


This tool 


ing Co., Toledo, Ohio. 


is manufactured by the Watson Manufactur- 


Hand Screw Machine 


It will be observed that the hand screw machine illus 
trated is of the conventional design. The manufacture 


the Loisy-Patton Co., Cleveland, Ohio—emphasizes tl. 























HAND SCREW MACHINE 


length of turned stock, 6 in.:; swing 
over bed, 14 in.; swing over cut-off slide, 6 in.; maximum dis 
tance from end of spindle to face of turret, 14 in.; hexagon 
turret, 1 in. holes; three-step cone drive, 3-in. belt 


Capacity, 1 in. rounds; 


heavy headstock construction, intended to insure rigidity, 
and its dished The that th 
oil that drops from the bearings flows through to th 
drip pan instead of over the headstock sides. 


base. base is slotted so 


298 


Heavy-Duty Back-Geared 
Engine Lathe 
The 
hack-geared engine lathe built by 
Co., Columbus, Ohio. 
from so-called 


the Dunlap Manufa 
turing 

The 
iron with an admixture of mild 


semisteel that is cast 
steel. A pad is cast 


bed is cast 


illustration shows a heavy-duty single-purpose 
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The tailstock is a single casting. The clamping bolts 
are both in the center. The spindle is of forged steel 
lhe end thrust is taken by steel and bronze collars. Th 
carriage is cast from steel mixture and provided wit 
taper gib to take up wear. The apron is of the doubk 
wall type. 

Seven feeds provided are from 0.012 to 0.112 in. 
The feed 
pan is of sheet steel. 
the 


pel 
gears are of steel, 8-pitch. Thi 
The cut lubricant pump is mounted 


bed. A 


revolution. 


on the rear of two-speed countershaft is 


furnished, 


I.xtra-Heavy Four-Jaw Chuck 


Phe chuck 


Figs. 1 


several 


shown in front and rear views in 


2 and in detail in Fig. 3 is made in sizes 


hy the Mann Corporation, Chicago, Hl. 
meet the requirements for an independent four-jaw di- 


and 


It was designed to 


rect-serew chuck with large hole and small range of jaw 


travel and is especially good for use on heavy cutting-ofl 


machines and for gripping shrapnel or high-explosive 




















FIGS. 1 AND 2 EXTRA-HEAVY INDEPENDENT-JAW 
CHUCK 
Specifications—Made in three sizes, as follows: No. 3, rated 


size, 12 in.; diameter of center hole, 4% in.: diameter of face 
plate seat, 5% in No. 6, rated size, 18 in diameter of center 
hole, 6% in.; diameter of faceplate seat, 12 in No. %, rated 
size, 24 in.; diameter of center hole, 10% in.; diameter of face- 
plate seat, 15 in.; weight, 350 Ib 

shells of all sizes during machining operations. From 


the construction it will be seen that an operator can get 
an enormous grip on the work with comparatively little 


exertion on his part, and when prop- 











rly tightened the work will positively 
not slip under the heaviest cuts, 

The of the chuck 
quartering to receive shouldered sleeves 
the These 


hody is bored out 


pressed in from inside, 


sleeves are of large diameter and are 
threaded near the outer end for th 
reception of an eight-lead nut operat 
ing the jaw that slides in the inner 


part of the sleeve. A small key pre 
vents the jaw from rotating as the nut 
the 


nut with its comparatively small lead, 


is turned. The large diameter of 





gives an enormous leverage when thx 





All 


SINGLE-PURPOSE HEAVY-DUTY BACK-GEARED ENGINE LATHL wrench is applied for tightening. 
Swing, 21 in.; swing over carriage, 14 in.; distance between centers, 37 in.; driving parts are made of suitable materia! 
pulley, 14 in. in diameter for 6-in. belt; bed, 8 ft.; weight, 6,000 Ib 

and proj rly proportioned for the 


at the back of the bed and planed for the reception of 


taper, or forming, attachments. The headstock hearings 


. al . . 
are provided with ring oilers. 


hardest kind of service. It will be noticed that the hole 


through the chuck for the passage of work is very large 


when compared with the outside diameter of the body of 
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DETAILS OF INDEPENDENT JAW CLUTCH 
the chuck. 
many other purposes besides the production of shrapnel 


and high-« xplosive shells. 


Convention of National Metal 
Trades Association 


The eighteenth annual convention of the National 
Metal Trades Association, on Apr. 27 and 28, was well 
attended. The first day was deveted to the regular busi- 
ness of the association, including reports of officers and 
of standing committees. These included Industrial Edu- 
cation, F, A. Geier, chairman; Apprenticeship, W. A. 
Viall, chairman; Membership, John W. O’Leary, chair- 
man ; Industrial Accidents, W. H. 
Van The afternoon devoted 
to an experience meeting of members. ° 

One of the interesting features of the morning ses- 
sion was the result of a referendum on the proposed leg- 
islation to compel the use of the metric system. The vote 
The following resolution was 


and Prevention of 


Dervoort, chairman. was 


was 238 against to 37 for. 
unanimously adopted : 


Whereas, The system of weights and measures long estab- 
lished in the United States and in all English-speaking coun- 


tries has been attacked by numerous parties who are desir- 
ous of imposing upon American industry the metric system, 
and 


Bureau of Standards has is- 
Trade,” 


Whereas, The Director of the 


sued a report on the “Metric System in Export pub- 
lished as Senate Document No. 241, which gives an erroneous 
idea of the necessity of fostering the use of the metric system 
because of our participation in foreign trade, and 

Whereas, Several bills have been introduced in Congress 
purporting to promote uniformity in weights and measures, 
but inimical to the long-established system, and 

Whereas, The engineering industry comprising the mem- 
bership of the National Metal Trades Association is vitally 


concerned in the conservation of the existing system and 
realizes that the fostering of any foreign standards means 


confusion to industry instead of promoting uniformity, and 

Whereas, The engineering societies participating 
in an intersociety committee to consider the feasibility of the 
adoption of the metric system following an agitation pro- 
moted by scientists and others not fully appreciating the 
vital importance of this question in its industrial aspects as 
well as in the habits of people; it is hereby 

Resolved, The National Metal Trades Association in 
vention assembled deplores the continued agitation of a sub- 
ject which would deprive American industry of a substantial 
uniformity heretofore enjoyed in its use of weights and meas- 
ures and points with pride to a great foreign trade already 
secured by the ready adaptation of our products to the needs 
of the foreign buyer without any legal enactment or Gov- 
ernment supervision, and be it 


several 


con- 


This feature adapts the chuck for use for 
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Resolved, The efforts of Government either through statu- 
tory enaetment or through administrative action should be 
the promotion of uniformity on the basis of present univers- 
ally used units instead of the encouragement of any new 
units, and be it further 

Resolved, The sense of this convention be conveyed to the 
members of the Interengineering Society Committee, to the 
Committees of the House and Senate on Coinage, Weights and 
Measures, to the Secretaries of the Department of the Treas- 
ury and of Commerce and to the press. 


F. A. Halsey then spoke as follows: 

Superficially, the metric system is the most plausible thing 
on earth, and one must go below the surface to see its falla- 
“believes in anything 
and another 


because he 
“uniformity,” 


wants it 
wants it for 
for export trade. 


One man 
another 


“necessary 


cies. 
decimal’; 
thinks it 


It is through such superficial generalitites as these that 
many make their decisions. The chief racket now being 
worked is the export-trade racket, as expressed by Hon. 


House Committee on Coin- 
recent hearing of that com- 
South America, we have got 


James L. Slayden, member of the 
Weights and Measures, at a 


business in 


age, 
mittee “If we do 
to do it on that system.” 

Before this audience it is superfluous to enlarge 
topic, as you gentlemen know that your products go to metric 
countries where no one knows, asks or cares anything about 
the units of measure to which they are made. You may, how- 
ever, be interested in new facts that I take from the 
latest number of the “American Machinist.” Many are aware 
that shortly after the outbreak of the war the “American Ma- 
chinist” sent a representative to South America in the in- 
terests of American machine-tool builders. That representa- 
tive made a circuit of South America, spending 18 months at 
the task; and he returned with a census of the personnel and 
equipment of South American machine shops, of which there 


on this 


some 


are more than most people believe. This census shows that 
of the machine tools in South America 39.3 per cent. are of 
American, 43.2 per cent. of English and the remaining 17.5 


per cent. of German, Belgian and French production, the total 


being 82.5 per cent. made to English and 17.5 per cent. to 
metric measure. We are always told that the countries of 
South America are solidly metric, the only exception being 
British Guiana. They have the markets of the world from 
which to buy, and no one in this audience wilt claim that 
German machine tools are not good tools. Nevertheless, these 
metric countries buy machine tools made to English meas- 


ures, in preference to those made to metric measures, in the 
ratio of nearly six to one. We have here in brief the con- 
temptible littleness of the export-trade argument. 
But plausible the argument sounds! This 
plausibility is characteristic of every claim made, and therein 
lies the danger Yet prick these claims with commonsense, 
and every one of them collapses like a soap bubble, just like 
this one. There is no reason whatever for the adoption of the 
every reason for having as little to do with 
it as The facts are all against the and 
they have been widely published. They are so conclusive that 
knows anything worth knowing about the sub- 
favor the system. But does this make any 
the slightest. The metric party simply 
except when they add insult to injury and 
have all been answered and our 


how surface 


system; there is 


possible system, 
no one who 
ject can possibly 
difference? Not 
ignores all we say 
claim that arguments 
difficulties shown to have no foundation. 

Of this I will give you a few examples, which are not the 
result of a search, but are simply expressions that have come 
eve during recent weeks when reading new metric 

First, we have this choice example from Secretary 
Redfield: 


our 


under my 
literature. 
of Commerce 
Recent practical experience has disproved so much that 
has been written against it that I venture to say that the 
Bureau of Standards is now in an excellent position to repre- 
sent the enlightened opinion on both sides of the question. 
Again, we have from Dr. Stratton’s report on the “Metric 
System in Export Trade”: 
In the textile industry, 
not a manufacturer—speaks 
system 


for example, one ~~ writer 
disparagingly of the metric 


Of course, you will recognize that Dr. Stratton is a manu- 
facturer and entitled to cast a slur upon anyone who is not. 
More to the point, however, this is Dr. Statton’s way of 
brushing aside Mr. overwhelming facts showing the 
utter failure of the metric system in the textile industries of 
metric Europe and the infinite harm that has come from the 
Again in the same report Dr. Strat- 


Dale's 


attempt to introduce it. 
ton says: 
Some well-meaning men have urged that English meas- 
ures were working well enough and that a change would be 
all but impossible Yet the very firms concerned are using 
the metric system for their own profit. No more can be asked. 

Again you see how easily be brushes aside our whole 


case. Mr. Sharpe is a “well-meaning man” who has “urged 
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impossible”; but he makes 
and other tools for 


his difficulties are 


but 
reamers 


that a change would be all 
metric micrometers, gages, 
abroad, and he has thus shown that 
nary. 


sale 


imagi- 


Again we have from Dr. Stratton in a recent hearing be- 
fore the House Committee on Coinage, Weights and Meas- 
ures: 


ignorance, and I 
mean people who are not 
would be very intelligent 
I remember a series 
System 


The objection to it came largely through 
will use that word qualifiedly—lI 
familiar with the system. They 
otherwise. When I came to Washington, 
of very interesting hearings in this roon on the metri« 


“The objection to it came largely through ignorance.’ 
Here you have again the insufferable Phariseeism of thes« 
people. You are “ignorant” of your own business, but Dr 
Stratton is all-wise. He knows your business and all others 
And the man who says this does not know factory measure 
ments. He knows nothing of what this change means 

But Dr. Stratton “remembers a series of very interesting 
hearings.” That is the net result of your tremendous efforts 
in filling that committee room for two years when you over 
whelmed the committee on Coinage, Weights and Measures 


and destroyed Dr. Stratton’s case Evasion, concealment and 
downright misrepresentation, with the slogan “Claim every 
thing,” make up the metric case 

The situation is comic or tragic, according to the view 


have 
which ars 


adverse fundamental condition that we 


from the 
with our 


Another 


arises 


point. 
to fight 
constantly 


misleading comparisons 


made decimal currency Did you eve 


make a table of our coins? I presume not, and so I will give 
it, as follows: 

5 cents make a nickel 

2 nickels make a dime 

2% dimes make a quarte! 

2 quarters make a half-dollar 

2 half-dollars make a dollar 

In this table every denomination that can be divided by 
two without a remainder is so divided As it appears on the 
ledger or invoice, our currency is purely decimal; but whe 
we make coins for the actual measurement of values, we get 


better illustra 
decimals Be 


as far from decimals as we can There is no 
tion of the limitations 


we write it decimally, 


and inadequacy of 


cause our currency is constantly made 


to serve as an argument for the metric system; and this argu 
ment is as plausible and as hollow as all the rest. 
Finally, we have to recognize that the national Bureau of 


of $800,000 a year, is a 


the 


with an 
for the 


appropriation 
promulgation of 


Standards, 
giant engine 


system 


metric 

Two other resolutions were also passed, one dealing 
with time study and premiums and the other on co- 
The first of thes 


TCso- 


operation for national defence. 
lutions reads: 

Whereas, There is now pending in 
8665, known as the Tavenner Bill, to regulate 
directing the work of the Government 
ject of which is to prohibit at the Government arsenals what 


House Bill 
method of 


Congress, 
the 


employees, the ob 


are known as time studies and premium payments, and 
Whereas, This association fully agrees with the facts and 

request set forth by the Hon. Newton D. Baker, Secretary of 

War, in a letter to the Speaker of the House of Representa- 


1916, 


association 


under date of Apr. 20, therefore be it 
Resolved, That this notify the 
Military Affairs of its disapproval of said H 


tives 

Committee on 
R. Bill 8665 and 
the defeat 


that our members do all in their power to help 
of this bill and to strengthen the hands of the Secretary of 
War. 


The second resolution follows: 


Whereas, The Naval 
most inventors and 
Government in the making of plans for 


Board 
been 


Consulting composed of fore- 


engineers has created to assist the 


national defense, 


Whereas, The codéperation of the nation’s industries in 
achieving adequate defense undertakings is of the utmost 
importance to the country contemplating the vast supplies 
needed in time of national peril, and 

Whereas, The several engineering societies are coéperat 
ing to furnish an inventory of industries which may be 
available as sources of supply in time of the nation’s need 
committees of engineering having been appointed in various 


inventory, 
Metal Trades As 


such an 
National 


making of 
The 


states to direct the 
Be It Therefore 


Resolved, 


sociation in convention assembled heartily endorses the mak- 
ing of an inventory of industries as a most important feature 
in industrial preparedness, which not only should result in a 
better knowledge of sources of supply for the Government, 
but also will assist our own members to a better realization 
of the possibilities of their own manufacturing plants, 


and be it 
Resolved, The 
urged to heartily 


members of the association are 


their 


several 


coéperate with own state commit- 
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tees in furnishing desired information which will make th: 


industrial inventory possible 


The new officers are: W. TH. 
(Root & Van Dervoort Engineering Co.) 
first vice-president (Mesta Machine Co.) ; J. W. Higgins. 
second (Worcester Pressed Co.) 
F. C. Caldwell, treasurer (H. W. Caldwell & Sons Co.) 
John D. Ilomer D. 
retary. remain as before, except 


that Herbert 


Van Dervoort, president 
George Mesta. 
vice-president Steel 
Hibbard, commissioner 
1914 
the ret ring 


Sayre, se 
The councilors for 


H.R 
° rice, 


president, replac es J. 


W. Higgins, the hew second vice presicle nt. The new 
councilors for two years are Theodore O. Vilter. Mil 
waukee, Wis.; B. F. Tobin, Detroit, Mich.: H. N. Covell. 


Ohio; R. H., 
New 


New 
Jeffrey, Columbus, Ohio; 


Haven, Conn. 


York; Murray Shipley, Cincinnati, 


and H. B. 


Kennedy, 














Basse ' seen 

James E. Mills, formerly connected with Gilbert & Barker 
las become sales manager f t) Bellevue Industrial Fur 
nace Co Detroit, Mich 

J. J. de Boxes has severed his connection with the Century 
Steel Co in order to form the \pex Steel Corporation, AL 


Church St New York, N. Y f which he will be presi 
dent. 

Paul Kendig, vice-president of the Seneca Falls Manu 
facturing Co., Seneca Falls, N. Y has resigned Mr. Kendig 
will devote his entire time to other interests with which he 
has been connected 


Farrell, resigned h position as chief engineer 
Machine Works, Dayton, Ohio, to 


Dayton Tool Co., 


James P 
of the 


sociated 


become as 
Dayton 


Garrison 


with the Stamping and 


Ohio, in a similar capacity 


W. B. Gardiner, until recently production superintendent 
f the Modern Tool Co., Erie, Penn. has joined the Reming 
ton Arms plant in Bridgeport where he will act in the capa 
ity of chief inspector of the factory 

W. L. Schellenbach, formerly chief engineer of the Lodge 
& Shipley Machine Tool Co Cincinnati, Ohio, has estab 
lished an office in the First National Bank Building, Cincin 


nati, where he will practice consulting engineering, especially 


that covering machine design 


ind Manu 


ency of 


sident of the Cave Welding 
New 


is-Bournonville © for many year has 


Henry Cave pre 


facturing Co., which has acted as the England ag 


the Davy become di 


rectly connected with the latter company for which he will 


charge of the research department 





seseseeneneenssegsannnnnensnnanensnsensunenantsusesrenanennertent 


BUSINESS ITEMS 

















The Bellevue Industrial Furr e Company, Detroit, Mich 
igan, has acquired the Krentl tros. buildings at 1315 Belle 
vue Avenue This gives them an additional floor space of 
6,000 sq.ft. 

M A. Palmer Co., 469 Atlantic Ave Boston, Mass., ha 
just moved into larger quarter at this address, where thy 
will handle tool steel, forgings and die blocks, crucible and 
openhearth steels 

The International Machine Tool Company, Indianapolis 
Ind has contracteed for the erection of an addition to their 
ylant which will provide additional 15,000 sq.ft. in which new 
equipment will be installed 

‘0 ws wunnvnsveennnceceennunnnnnnnnnnnnnen CE 





TRADE CATALOGS 








Feecuensusccaanenenonenrssensuenncennenconersccevennencensoenneennceecnnencecannenenernenenrneenoene sereeerneneeienennenoee tonnenvenenns 


C,. J. Jackson, Easton, Pent Circular “Peerless 1916 all 
steel stfety shaft hanger Illustrated 

Henry Disston & Sons, In Philadelphia, Penn Pamphlet 
“Why a Saw Cuts Illustrated, 12 pp., 6x9 in 

Canton Foundry and Machine Co., Canton, Ohio Catalog 
Portable floor crane and hoist Illustrated, 4x7% in 

Link-Belt Co Chicago, Ill Booklet No, 267 “Moving 
Material Indian Fil Illustrated, 24 pp., 3%x6% in 

C & C Electric & Mfg. Co., Garwood, N. J Bulletin No 
102-X Type “IB” motor with commutating poles Illus 


trated, 8 pp., 8x10% in 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 
Apr. 28, Month 4 
1916 Ago 
No. 2 Southern Foundry, Birmingham.$15.00 $15.00 
No. 2 X Northern Foundry, New York. 20.75 20.50 
No. 2 Northern Foundry, Chicago..... 19.00 
Bessemer, PICSDUPGN ..cccccccscsscvcce 21.95 
PORSEG, PRCEBRUTER oc cceccceseccovecece 18.95 
Me. FS A, PMCID sc ccccvcececcseces 20.50 
i a, yr 18.50 
No. 2, Southern Cincinnati............ 7.90 
Basic, Eastern Pennsylvania......... 20.50 
Gray forme, PIttSDUrgn. .ccccccceseces 18.70 





Steel Shapes—The following base prices in cents per pound 





are for angles 3 in. by % in. and larger and tees 3 in. and 

larger from jobbers’ warehouse at the places named: 
-—New York—— 
One One 

Apr. 28, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Steel angles, base........ . 3.25 3.10 1.85 3.25 3.10 

Fe rere 3.30 3.15 1.90 3.25 3.10 

Machinery steel (bessemer) 3.25 3.10 1.80 3.25 3.10 

Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 

— New York ——, 
One One 

Apr. 28, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

i 2 ns weap eeene as 3.65 3.50 3.20 3.20 
No. 26 black... See 3.40 3.10 
Nos. 22 and 24 black. . 3.60 3.35 3.05 
Nos. 18 and 20 black.... 3.45 3.30 3.00 
No. 16 blue annealed.... 4.45 4.30 3.70 
No. 14 blue annealed 4.40 4.20 3.60 
No. 12 blue annealed 4.30 1.15 3.50 
No. 28 galvanized ». 65 5.65 5.50 
No. 26 galvanized. 5.35 5.35 5.20 
No, 24 galvanized. 5.20 5.20 5.05 

Standard Pipe—The following table shows the comparison 


in discounts, together with the net prices in cents per foot for 


carload lots f.o.b. mill: 


——Black——,_ --Galvanized— 


P 
Apr. 28, One Apr. 28, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 70% 80% 52%% 691%% 
2% to 6 in. steel lap welded. 68% 79% 481° 68 to % 
Diameter, In 
Sk cn ebewe ee eeeeaeeos eed awe 3.45 2.30 5.46 3.51 
D0 dg OOO OEECO SOC OC CORE COS OOS ».10 3.40 8.08 5.19 
RM cceeteroseceecceoseoceoee 6.90 4.60 10.93 7.02 
BSN Seeseeeeesececeudrcecence 8.25 5.50 13.06 8.39 
S| Cee ieieedéeven coves een ees 11.10 7.40 17.58 11.29 
BA Cie tuhh dhe Chee Cenk oweaneee 18.72 12.29 30.13 18.43 
eT TT TTT TT Te TTT LTT 14.48 16.07 39.40 24.10 
G . t06enkewsenes ea 34.88 22.89 56.14 34.34 
S. .. ercete aerne wees 7.36 31.08 76.22 46.62 
S . wiecbekateeee we awn ~-- 62.44 £0.32 98.88 60.48 
From New York stock the following discounts hold: 

Black Galvanized 

3% to 6 in. steel lap welded............. 61° 36% 

% to 3 in. steel butt welded............ 64% 42% 
Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 


54%. 
Bar Iron—Prices 
the places named: 


are as follows in cents per pound at 


Apr. 28, One Month 


1916 Ago 

I, PAs 2. s ccegss os cel eee eee e 2.50 2.45 

BPOPeee, HOW BOCK cccencccccsesece 3.15 3.10 

Warehouse, Cleveland .......c.ceccccces 3.25 3.25 

Weer, GPORMD on ccccccsccestusees 3.10 3.10 
Bar Steel sells at $3.25 per 100 lb. from warehouse, New 


York. 
Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 
Apr. 28, 1916 One Month Ago 
List price plus 20% List price plus 10% 
Cleveland List price plus 20% List price plus 20% 
Chicago List price plus 10% List price 
_ Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 

———— New York ——, 
Today One Year Ago 
$5.50 $3.75 @4.00 

In coils an advance of 


High Speed Tool Steel containing from 10 to 18% 


New York 


Cleveland... $5.80 Chicago... $4.25 
50c. is usually charged. 


tungsten 


sells as follows per pound in New York: 
Billets 2.35 Bars $3.00 
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BATT TTL 


METALS 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 





-————- New York 


——— 
One One 
Apr. 28, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots)*30.50 27.00 19.00 
a. \ $tuedcsekn eben Ee Get eKe sna we 50.00 49.00 41.00 
Bre Perr er rere 7.50 8.50 4.20 
DG Ketockednwes vasa weawwer’ 18.1214 17.62% 14.00 
ST. LOUIS 
DE  sutesesdeeeesenss youn shone 7.37% 8.40 
GE ciceciucadueevedscescscvaausats 18.00 17.50 


*Quotations are nominal as follows: Delivery May and June, 


30c.; July, 29%c.; August, 29c.; September, 28 4c. 
At the places named, the following prices in cents per 
pound prevail: 
-——_ New York ———_, 
One One 
Apr. 28, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 36.50 35.50 24.00 37.50 36.00 
eee ae 36.50 35.50 20.00 34.50 36.50 
Brass rods, base........ 44.00 37.50 20.25 36.00 38.00 
Brass pipe, base........ 44.50 41.50 21.00 43.00 46.00 
Pn «6 ac en #6 «60 43.00 37.50 20.50 36.00 38.00 
Se sett dwaesudesnss 30.75 30.75 20.00 35.50 35.50 
Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 


-—New York— -—Cleveland— 


One One 

Apr. 28, Month Apr. 28, Month 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 25.00 23.00 25.00 22.00 

Copper, heavy and wire...... 24.50 22.00 24.00 21.00 

Copper, light and bottoms.... 22.00 19.00 24.00 18.00 

er eee 6.00 6.00 7.00 6.50 

P:, Sh. wee a 68a wea mb aoe 5.50 5.50 6.00 5.50 

nr sods’ Ode we eee Oa 14.50 14.00 20.00 18.00 

RE EE 12.50 12.00 13.00 12.00 

No. 1 yellow rod brassturnings 15.25 15.00 14.50 16.25 

Pere Tee Pe et ree 13.00 13.00 16.00 14.50 

Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 

10,000 6,000 2,000 Less Than 

Lb. Lb. Lb. 500 Lb. 500 Lb. 


; ofa Size ofaSize ofaSize ofaSize ofaSize 
Size, In. and Over and Over and Over and Over and Over 


Rounds—Squares 


i  wineens Be 32.00 32.50 33.00 36.00 
% to Ce 31.25 31.75 32.25 32.75 35.75 
- G0 Bee. cscs 31.00 31.50 32.00 32.50 35.50 
143 to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3%..... 32.50 33.00 33.50 36.00 37.00 
Squares 
Oe 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 33§..... 32.25 32.75 33.25 35.75 36.75 
Squares 
Bae £0 Bib nce 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
be O88 ..0<. 3.00 33.50 36.00 36.50 37.50 
5 |) 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
DI. Gigi ata & eld 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than % in. thick. 


Hexagon bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lec. per Ib. 

The scrap allowance is 18c. per lb. delivered at works. 

Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


Apr. 28, 1916 One Month Ago 


Be . Perry ere cs eee 39.00 45.00 

CE as cndns walede cob eeens 50.00 50.00 

Pt) dvttcckeweebenneeedous 45.00 44.75 
Copper Bars from warehouse sell as follows in cents per 


pound: 


Apr. 28, 1916 One Month Ago 
eer BOP scocs ROG 00 s0sdeeeenee 42.00 40.00 
EOE avs esbdeeeen coe emaeen 31.50 39.00 
CE -denaveten chee saedeciunee er 38.00 
Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places named: 
New York Cleveland Chicago 
SE Eee era 60.00 @ 65.00 58.00 58.00 @60.00 


Commercial 30.00 @ 35.00 22.00 25.00 @ 30.00 


Copper Sheets—In New York hot rolled 16 oz. (large lots) 
base per Ib. is 36.50c.; cold rolled 14 oz. and heavier add ic.: 


polished takes lic. per sq.ft. extra for 20-in. widths and under; 
s oo 


20 in., 2c. 


over 
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Building Single-Purpose Lathes in 
a Single-Purpose Shop 


By Eruan VIALL 





SYNOPSIS—The building and machine-con- 
struction methods outlined in this article constitute 
remarkable series of engineering 
The 
duce shells and the pla l 
A notable feature ws that the buil 
narrow, the work n oving across it and not le ngth- 
The 


to eliminate all the 


an unusually 


ach leveme nts, mach Lie S were made to pro- 


to produce machine S. 
ing ts long and 
nes ar SO de signed ds 


wise, as usual. mach 


machine work possi ble, there 
being absolutely rone on the main-frame casting. 
The comparative ly few mach ined parts are made in 
thie " 
Iih)] 


. . 7 . ; 
quantilis s, all interchangea le, and ASSEN 


hled with a speed that is al nost mecread 





tools 
Established makers eliminated 


The first great demand for shell machinery and 
was for the smaller sizes. 
the manufacture of all machines except those which wer 
in immediate demand and could be most easily produced. 
Special or single-purpose machines were designed as 
rapidly as possible or were improvised by leaving off the 
shop, 


nonessentials from regular models. The average 








Shells demand The demand for 
It naturally follows that ma- 


sive shells. accuracy. 
large shells was urgent. 
chines to do the work required must be made right and 
be made quickly. That 
fully met will be apparent from this article. 

It must be remembered, however, that market condi- 


these conditions were 


SUCCESS- 


tions were extraordinary. Otherwise, it is extremely 
doubtful whether anything so radically different from 
existing types would have been given anything like a 
fair trial. The fact that plants having 


huge batteries of these machines are constantly reordering 


shell-making 


more is proof enough of their accuracy, durability and 
success for the purpose for which they were designed, The 
machines themselves have previously been described in 
these columns, so this article will be mainly contined to 
assembling and 


a description of the construction, or 


handling, methods. However, a brief review of the main 
features will be given in order that the reader may follow 
clearly. 

Someone has said that the history of machine design 
first, crude 


always shows three stages of progression 


directness; second, unnecessary complexity; and third 


& 
- il _ . - 


ni 








FRAME CASTING AS IT APPEARS AFTER 


FROM THE FOUNDRY 


FIG. 1. 


however, was not fitted to produce machinery capable of 
machining the larger sizes of shells. Probably less than 
a half-dozen shops in this country had sufficient room 
and production machines for large work. As a conse- 
quence practically everyone concerned concentrated on 
machines for producing shells under 4.5 in. The demand 
for larger shells steadily increased, but proper machinery 
could not be obtained. This condition led to the forma- 
tion of the Amalgamated Machinery 
Chicago. 

Ignoring the overcrowded small-shell field, its efforts 


Corporation, of 


were directed entirely to the construction of machines 


for making the largest sizes of shrapnel and high-explo- 


COMING 


METHOD OF PUTTING IN 
THE BUSHINGS 


FIG. 2 

Maudsley’s first lathes are said to 
have had triangular bars for ways, the design of course 
Planers were 


finished simplicity. 


being adopted for the sake of expediency. 
made a number of years later, and the triangular bar in 
subsequent lathes was cast directly on the bed, as it could 
the first bars had to be 
Started in this 
change have continued the 
Any radical de- 


be machined to a finish where 


hammered, chipped and filed. manner, 
dislike of 


triangular form of ways to this day. 


tradition and the 


parture trom such accepted practice would have been a 
losing venture at a time unfavorable to its introduction, 
though it is extremely probable that if Maudsley could 
stiff, har bars of round stock, 


obtained |, accurate 


have 
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he would have used them in preference to the triangular 
ones, 

In making the Amalgamated ammunition machinery 
the designers broke entirely away from traditional prac- 
tice, unhampered by the necessity of making something 
adapted to manufacture with any existing equipment in 
any existing shop. ‘The insisted upon were 
that the machines should be strong, rigid, durable, capa- 
ble of operation with ordinary labor, very accurate where 


essentials 


accuracy is necessary, conveniently handled, capable of 
machining shells with as little tool expense and as great 
exactness as any other machines and with as high a rate 
of production. In addition, the design was to permit 
the use of such materials of construction as were readily 
obtainable in quantities sufficient for all reasonable re- 
quirements and to provide for deliveries in time and 
that had been unheard of previously. One 
the type of produced 

having a plurality of bearing 


quantity 
of the 
is: “A machine 
bushings, castings having recesses in which said bushings 


claims for machine 


are mounted, the bushings being held in said recesses 
by fusible metal surrounding the bushings, and certain 
of the bushings forming bearings for the working parts 
of the machine.” Such construction makes possible the 
use of round-steel guide ways in a manner that insures 
perfect alignment and at the same time requires the 


& 
, 








FIG. 3. LOWERING THE JIG 


least possible time in the factory and the least floor space 
for assembly. 

The first machine designed along these lines was a 
turning lathe, with headstocks and tailstocks cast inte- 
gral with the bed. It has a swing over the ways of 271% 
in. and over the carriage of 13 in. It covers a floor space 
Ix17 18,000 Ib. This 
was made complete and tested out in 28 days from the 
time the drawings were started! I recently saw this 
same machine take a demonstrating cut on a regular 9.2- 
in. steel shell at 28 r.p.m., producing a chip ¥% in. wide 
and 14 in. thick. 


ft. and weighs about machine 


ge 


Not the least sign of chatter or stall- 
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OF HEADSTOCK FROM ABOVE WITH 


JIG IN POSITION 


FIG. 4. VIEW 


ing developed, though no tools will stand up under such 
a terrific strain for any length of time. Such a cut, of 
course, has no place in shell-making practice, but shows 
conclusively the great power of the machine. 

Though a number of sizes and models of machines 
are made for all kinds of shell work-from 4.5 in. up, 
the general principle of con- 
struction the in all. 
Absolutely no machine work of 
any kind is done on the main 
frames, which go direct from 
the foundry to the assembling 
floor. For this reason exam- 
ples of the assembling steps for 
one model will be sufficient to 
give a good idea of how all are 
constructed, though a few of 
another model will be used to 


same 


is 


illustrate something special. 
The frame of a No. 21 ma- 


chine, just as it comes from 
the foundry, is shown in Fig. 
1. On the floor in front are 
two bearing bushings. This 
type of babbitt-lined cast-iron 
bushing is used for all rotating 
shafts. The bushings are cored 
with dovetail on the 
inside to anchor the babbitt, 
and the babbitting work 
done by the National Lead Co. 
Every precaution is taken to 
obtain the best results. It is 
well known that each remelting of a babbitt mixture 
injures it, so these linings are poured direct from the 
original mix, which contains 85 per cent. tin, 744 per 
cent. copper and 71% per cent. antimony. About 140 Ib. 
of babbitt is used for each machine of this size. After 
pouring, the bearings are bored to a uniform size and 
compressed by means of a blunt rotating-pin tool and then 
finish-bored and fitted to the spindles. From 0.001 to 
0.0015 in. is allowed between the spindle and the bearings 
for the oil film. The babbitted bearings include the 
main-spindle bearings, those for the back-gear shaft and 
the pulley. All others on the machine are of fine, close- 





grooves 


\ em a ae we 


} 


1s 
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grained cast iron, no babbitt being used in any place for 
sliding hearings. 
As the live spindle is 542 in. in 


in bearings 2014 and 16 in. long, there is something like 


diameter and runs 


6 per cent. more projected area of bearing than there 
is on the four under 
80,000-lb. capacity freight-car total! 


In Fig. 2 a machine is shown with all the 


bearings one end of a standard 
habbitt-lined 


bushings in place. The workman is just pushing a cast- 
iron bushing into the 
tailstock. 


Che next operation is to lower a huge jig 


} 


in the front end of the 


cored hol 
down Onl the 
frame, for the purpose of correctly locating the various 
This jig 


weighs in the neighborhood of 4 


bushings and vuide rods. is illustrated in rig, 
3. It 


made to secure rigidity and insure perfect alignment of 


tons, be ing so 


the mandrels. 
Fig. 4 is a view of the headstock and end of the jig 


as seen from the top after a mandrel has been thrust 


through the back-gear bushings, but before the spindle 
mandrel has been pushed through. Small cross-handled 


observed in oil pockets ot thy spin lh 


screws will be 
Each babbitted 


bearings. bushing is drilled and tapped 
% tap. In each 
After the 


bushings, t 


with a tapped hole a screw is placed, 
locating mandrel has been run 


] 
| 


as shown. 


through the ese screws are tightened so as 


to draw the bearing firmly against the bottom of the 
mandrel. This is to forestall any tloatine tend Ol 


type metal that is used 
The natural conclu- 


the part of the bushings when the 
to hold the bushings is poured in, 
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FIG. 6. TRUCK FOR HOLDING ALIGNING MANDRELS 


The three men shove while the man on top juggles the 
the 


eulded by 


cored hole ® 


the 


bushings Ih The mandrel] itself is of 
One of the 


place in the frame. 


bushing s ot the jig 


OoOurse 


rods is also seen in 


carriage vulde 
There is another similar rod at the back, and they cor- 
They are held to the 


respond to the usual lathe ways, 


rw wi) ] «CF ] ao ] 
iD nownh iving loose oh 


means ot Cc 
The spindle mandrel is 16 ft. 
1,600 Ib. and is supported in 


jig blow KS above by 


top of the jig. long, weighs 


~* 











FIG. 5. PUSHING IN MAIN-SPINDLE 


that atl would float alike but in 


slight obstruction would 


sion would be anyway; 
practice this is not true, as am 
interfere. If one floated the 0.001 in. or so 


another did 


allowed while 


not, the alignment would be seriously af- 


fected. Arranged in this way, the alignment is correct 
in any case, 
Previous to any of the mandrels being run through 


the jig is brought so that the various guide bushings are 


approximately central with the cored holes in the frame. 


This is done by means of screw-jacks suitably placed or 


by shoving one way or the other. The mandrel for the 


main spindle is shown being pushed into place in Fig. 5. 





MANDREL 


seven fully encircling bear- 
ings, set in the framework of 
the heavy, rigid jig. With 
this construction there can be 


no question ol the 


perfect 
alignment of the bearings, 


since the mandrel is twisted 


out by hand after the type 
around the 
The slight- 


would 


metal is poured 


bearing bushings. 


est bind or distortion 


make the removal of the man- 
drel extremely difficult, if not 
must of course 
that the frames 


work 


impossible, It 
be remembered 
have had no machine 
done on them. In consequence 
removed, 


has been 


the 


ho scale 
affecting strains in the 
castings, so that the seasoning 


changes are far less than us- 


When 
arious mandrels are carried on special trucks of the 
Fig. 6. The 
is set on lead-padded jacks; and when it is to be used, 


k is run to the jig and the jacks 


ual. not in use, the 


illustrated in main-spindle mandrel 


type 
the tru ‘un up or down 
until the mandrel is exactly in line with the guide bush- 
ings in the jig. It may then be pushed in as previously 
shown. 

An end view of a No. 23 machine, with a jig and all 
Fig. 7. The opposite 
end of this same machine previous to the setting on of 


the mandrels in place, is given in 


is shown in Fig. 8. Here a boring-bar carriage 


with the 


the jig 


guide rods or ways in place. Bronze 


Is secn, 
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FIG. 7. END VIEW OF MANDRELS 

bushings are shown in the cored holes on the end of the 
machine bed. 
without bruising or marring them, and similar ones are 
used in all these The 
bushings are of course removed after they have fulfilled 
laid for the next 


They are used to guide the rods through 


cases where rods are inserted. 


their mission and are aside use on 
frame. 

After a jig has been correctly placed, the mandrels all 
pushed in and the bushings located right, the various 
openings are luted with clay, 
and type metal is poured in 
around the bushings, setting 
them solidly into the 
holes of the frame. The pro- 
cess of pouring is shown in 
Fig. 9. While the men han- 
dle the ladle, another stands 
close with a large wad of clay 
ready to stop up any runs 
that might unexpectedly de- 
velop. Light steel ladles are 
used, which may be manipu- 
lated with or without a crane. 
This illustration also plainly 


cored 





shows how the guide rods or 
ways held to the jig by 
means of caps, as previously 
The clay luting 
various 


are 


mentioned. 
may be 
places. The luting clay is han- 


noticed in 





dled in an unusual manner. As 
a rule, a man simply takes a 
wad and rolls it up in 
hands and presses it around the opening. 


FIG. 9. 
his 

This takes 
considerably more time than necessary, so here the clay 
is furnished the workmen in strips 1 in. square and 30 
in. long. These strips are brought to the machine, laid 
on boards and covered with damp sheets of felt, two 
layers being placed on a small truck, as in Fig. 13. The 
advantage of this method will be seen at once by any 
The clay strips are made in a special 
Not only are the strips 


The 


practical man. 
power-driven machine, Fig. 15. 
convenient to handle, but the mixture is uniform. 
machine will run out two strips at a time. 





POURING 


FIG. 8. BORING-BAR CARRIAGE IN PLACE 


Masks are worn by the men pouring the metal. Two 
of these masks are shown in Fig. 14. The face is cov- 
ered with fine screen, and the neck is protected by a 
leather flap attached to the lower part of the mask. The 
ones shown were made especially to order, 

About 960 Ib. of type metal is used for each machine. 
It contains 14 per cent. of antimony, which is 1 per cent. 
more than the eutectic alloy of antimony and lead, the 
object being to allow for any loss in melting. Great care 





THE TYPE METAL AROUND THE BUSHINGS 

is taken in melting and bringing this special mixture 
to just the right temperature for pouring. A large amount 
of experimenting was done before any machines were 
built; and while the metal formula may be varied con- 
siderably, its treatment, temperature of pouring and the 
time of cooling are of the utmost importance. It is suffi- 
cient to say that the pouring temperature is so critical 
that a range of only 30 deg. F. is permitted; above that 
point shrinkage takes place, while below it the expansion 
would be great enough to result in cracking the casting 
retaining it. 
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At first thought the construction of a machine in this 
way would seem to be cheaper than by the time-honored 
designs, but a moment’s consideration will disclose the 
error. The expense of the metal is more than enough 
to pay for any boring, planing and scraping that could 
be done on a machine of this class. The real gain is 
not in money, but in time 
and quantity of production, 
which could be obtained in no 
other way. Another thing 
may be mentioned here, and 
that is that the use of round 
stock more eXx- 
pensive than it looks at first. 
Only 50-point carbon steel is 
used. It is machined and 
ground to size by the Cumber- 
land Steel Co., which in ad- 
dition to the regular price of 
the steel 1c. per 
pound additional, which is 
divided into Ye. for working 
the steel ; 
for 
special inspection. The frame, 
with the 
and the jig removed, is illus- 
trated in Fig. 10. This plainly 
ing bushings in place and also the two carriage guides 
or ways. -It will be seen that these are supported in the 
middle by a bracket, to eliminate all chance of springing. 
The tail spindle and operating mechanism are still to 
be put in place. The mechanism is so arranged that 
the holding brackets are attached to the tailstock by means 
of extensions or tongues, which are set down into cored 
holes in the casting in such a way that type metal may 
be flowed around to anchor them securely. The tail 
spindle itself moves in the cast-iron bushings, which were 
aligned by the bar in the big jig previously mentioned, 


is also much 


receives 


4c, 


high-carbon 


accuracy and for 


Kc. 


various mandrels 


view shows bear- 





PUTTING IN GEARS AND SPINDLES 





FIG. 11. 
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Fig. 11 shows the tailstock mechanism in place and 


the big gear being worked into position as the spindle 
is pushed through. This part of the assembling differs 
but little from that ordinarily done, except that everything 
Where heavy shafts or other 


is arranged for speed. 
parts are to be handled either by hand or by crane, spe- 





FIG. 10. FRAME WITH BUSHINGS AND GUIDE RODS IN PLACE 


A num 


ber of these may be seen lying on a truck in Fig. 16, 


cial gripping tongs faced with leather are used. 


The heavy flanged collar used as a faceplate is shrunk 
on the spindle nose. A 
0.008 to 0.010 in. is made. 
into position to be placed on the spindle nose is shown in 
Fig. 12. 


from the hose at the left. 


shrinkage allowance of from 


A faceplate just being swung 


As soon as it is set in piace it is cooled by water 
This water is caught in the 


tank and drains off through the hose at the right. These 
faceplates, finished, weigh about 220 lb. The holes in 
them for bolting purposes are cored in. After the 
faceplate has been shrunk on, it may be faced off, 





SHRINKING ON THE FACEPLATE 


FIG. 12, 
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FIG. 13. TRUCK PLATFORM FULL FIG. 14. THE PROTECTING MASKS FOR FIG. 15. THE CLAY 
OF CLAY LUTING STRIPS POURING OPERATIONS MIXING MACHINE 





Te. 

















FIG. 16. MANDREL TONGS FIG. 17. ONE OF THE FURNACE SETS 





FIG. 18. LOWERING CARRIAGE ON WAYS FIG. 19. RUNNING A TEST ON FINISHED LATHE 
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The shop is supplied with ee > 
a number of heating sets ad 


like the Fig. 17. 
The furnace at the right heats 
the faceplates just described. 


one in 


Two little wheeled trucks 
may be seen just in front 
of the door. The faceplates 
are placed on these trucks 
and wheeled inside the fur- 
nace to heat. The weight 


of the faceplates makes some- 
thing of this kind necessary. 


On the wall, next to this 
furnace, is shown a Bristol 
recording pyrometer. Far- 
ther to the left is a mask 


rack, at the left of which is a 








Bristol recording thermom- 
eter the type- 
metal melting furnace at the extreme left. Just 
the thermometer is a gas-heated rack for the metal ladles. 
The furnace at the left is a Stewart Special, made by 


FIG. 20 
connected to 
below 














FIG. 21. BOXED SPINDLES AND SHAFTS 


the Chicago Flexible Shaft Co. and capable of melting a 
ton of type metal an hour. The heating furnace was made 
by the National Machine Works, Chicago. Care must be 
taken to obtain the exact pouring heat of the type metal 
used. Hence, one man makes a specialty of this operation. 


COMPLETED 





MACHINE ALL READY TO PAINT 


Fig. 18 illustrates 


with the carriage being lowered to the ways. 


a machine practically completed, 
Fig. 19 
shows a running test being made with a portable appar 
atus. 
1,500 r.p.m. 


The motor used is a 3-hp. Triumph running at 
Other tests determine the accuracy of the 
various parts and alignments wherever necessary. Fig. 
20 shows a machine all complete, ready to be painted. 
The paint used is a special Sherwin-Williams mixture 
that will dry in an hour, and the machine may be wrapped 
in waterproof muslin webbed paper immediately after 
painting and greasing for shipment. 

One of the very unusual guarantees of the company is 
to finish 5 per cent, of any order per day, no matter how 
large the order. It follows that some unusual production 
methods must be followed, aside from the assembling of 
the machines as shown. ‘The shop is divided into units, 
each practically complete in itself, for the assembling 
of a single machine at a time. Four men constitute an 
assembling gang. The record for assembling a No, 21 
machine is about 74% hr. complete. <A fair average seems 
to be 9 hr. Gears, bushings, shafts, screws and all cast- 
ings are made under contract, and very little but actual 
assembling is done in the main shop. Except for a small 
room for the shafts, gears and the like, almost no storage 


facilities are provided. ‘The shafts used are sent in se- 








23. 





ANOTHER VIEW OF 





MASTER JIG 
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as 


to prevent any damage in 
but saves time 


boxed, in Fig. 21, 
This practice costs more money, 


curely 
transit. 
and trouble. 

In order that each working group may work independ- 
‘ach is supplied with an aligning jig. These jigs 


ently, ( 
each and are made from a 


weigh approximately 4 tons 


master jig. The latter is unusual in that it is composed 
of bushing brackets accurately made, which mey be ar- 
ranged on a huge grooved bed, as in Fig. 22. Suspended 


on crane chains just above is a jig that may be lowered 
to the plate and bored as desired. Another the 
master jig in Fig. In the foreground 
Beaman & Smith horizontal mill. The 
bars are connected to the machine spindle by a double uni- 
versal the themselves being the 
steel ground bushings in the master This 
method is bound to produce duplicate jigs, and the parts 


view of 


: 9° “ae 
Is seen ~. Is a 
boring boring 


joint, bars guided by 


brackets. 


of one machine are interchangeable with those of any 
other. 
The size and number of castings required to supply 


the assembling shop when running on a large order pre- 


eludes any one foundry from doing all the work or any 


9°, [3 
‘Bullting at Top of Columns 
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motors and capable of re- 


are placed down the 


by two 


its columns, 


Cal h wi irked 


vol ing entirely around 


cranes, 


length of the shop. The only columns in the building 
are the crane columns. The trusses are supported on 
the wall opposite and cantilever across the columns. 


each crane, and also alter- 


Water and 


nating and direct electric current. 


gas are supplied 
The astonishing thine 


is that this entire building, with its fittings, was com- 
pleted in 18 days from the laying of the foundation 
‘he preliminary preparations for the manufacturing 
operations included an enormous number of details 
Nothing, however small, that would assist the speed and 
accuracy desired was overlooked. One instance is that 
double-thickness pipe Was obtained for rollers under the 
frames while in the shop. Their thickness prevented 
crushing, and each gang was supplied with sets already 
cut to the required length for convenient use. Enor- 
mous stocks of other material were purchased, and the 


Amalgamated owns and has in its actual possession what 





is probably the largest stock of steel of its special sizes 
in the country. No cold-rolled stock whatever is used, 
as has an end grain as well as a surface tension ren- 


1b, Continuous, Full Length of 


‘4'Rad to Extreme End of 
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FIG. 24. SOME OF THE BUILDING DETAILS 
one set of patterns from sufficing. For this reason a dering it unfit for the Amalgamated’s purposes. As pre- 
large number of duplicate patterns were made, requiring viously stated, only openhearth, 50-carbon steel, turned 
the work of over 100 men for two months. A three-story and ground to extreme limits, is employed. All other 
furniture factory furnished the necessary machinery and parts, such as gears, collars and the like, are made 
space. One of the sets of patterns for the No. 20 ma- specialists who are held to rigid inspection limits. 
chine, with its core boxes, requires all the space in a 8 
. — ‘car Pn oe s : ) . ‘ ‘ . ‘ ne P ae se “ ve ° 
furniture « ir for hiy ment, ind ill th patterns on hind Power Needed forWire Drawing 
would load 30 freight cars. There is another trainload 
Kenneth B. Lewis, in the Blast Furnace and Steel 


of The production of 200 tons of machine tools 
daily means rapid handling all along the line, and in 
the assembly shop the work an extent that would 
be impossible unless everything had been built special. 

The assembly building, known as the south shop, 
14x300 ft., and some of its main features are outlined 
in Fig. 24. <A railroad track each 
so that castings are unloaded at a door on one side, 
a diagonal directly 
pletely assembled and are loaded on a 
side. By referring to the plan it will be 
the doors are labeled A5, B5, A6, B6 and so on, 
means that the doors of the same number 
places of entrance and exit. 
each machine, 


jigs. 
is of 
1s 
runs close to side, 
take 
across, emerge com- 
at the other 
noticed that 
This 
the 
5-ton cranes are avail- 
these 


course almost 
car 


represent 
Two 


if Ten of 


necessary. 


able to serve 


Plant for December, 1915, gives a formula for the horse- 





power required to wire. [It is the result of some 
60 motor readings made under known conditions and 
covering a wide range of size and quality of material. 


The formula is 


Hp. 


PR 


33,000 
where 
g stock before the draw, ex- 


Tensile strength of 


pressed pounds per square inch; 


S Speed of draw in feet per minute ; 

A Area of wire before the draw, in square inches; 
a Area of wire after the draw, in square inches; 
F = Factor selected from the accompanying chart. 
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Spring Fever in the Small Shop 


By Joun H. Van DEVENTER 





SYNOPSIS Th is is a “Dai ( Hope - story, te lling 
how the in mates oT his small mac h ine shop mere 
afflicted with spring fever an / Ho fhey were cured 


hy inoculation. 





There is a disease not mentioned in the medical books. 
It spreads its influence broadcast over the country each 
year and spares not rich nor poor, young nor old. It 
affects most strongly those whose occupations keep them 
within doors and is a disease that every machinist’s ap- 
prentice and even the machinist himself suffers from 
each year. The germs of this disease are frozen up and 
harmless during the winter season 
the month of May 


When the buds begin to blossom 
And the bees begin to hum; 

When you feel like playing ‘possum 
And your job seems on the bum 


their busy time is 


It is at that the machinist in 


the large or the small shop picks out a soap box or nail 


this season of the year 


keg as a resting place from which he can with the least 
effort observe the slow progress of the thirty-second-inch 
feed crawling over the surface of the work. But whik 
his eyes are on the machine, his thoughts are elsewhere. 
In imagination he is feeling the warmth of the sun upon 
the back of a neck that has been protected from sleet and 
storms for many months by an upturned coat collar. He 
is imagining the satisfaction of indulging his five senses, 
individually and collectively, with the sights, sounds, 
smells, tastes and feelings of a rejuvenated earth. And 
just about the time when his imagination takes him to 
the crystal-clear inland lake crammed with fish as hungry 
as starving wolves—bang! The whole thing is pun 

tured by the sarcastic voice of the boss: “Get rid of 
that hookworm and double up on your feed !” 


SyMPTOMS OF SPRING FEVER IN DaAve’s SHop 


There were obvious signs that this spring malady had 
attacked Dave Hope’s small shop. One convincing symp 
tom was evident McPherson’s location out of 
doors, for he had moved the portable work bench from 


in Sandy 


within and was doing his filing under the sky instead 
of under the shop root, Reddy Burke, whose duties con 
fined him to a close proximity to machines not so easily 
portable, looked rather disconsolate. As for the boy and 
the half-dozen other men who comprised the personne! 
of the shop, the evidence of the disease was unmistak 
ably written upon them and displayed in every motion. 

Dave Hope had not overlooked these indications and 
in fact, felt some of the symptoms working in his own 
system. “This thing is going to cost us some money,” 
he reflected, “because the trouble is sure to last for tw: 
weeks at least. During this time one after another of 
the boys will be taking a day off now and then, and it 
isn’t in my disposition to tell them no, for Ill probably 
be doing the same thing myself.” Just at this moment 
his eyes rested upon the macazine section of the preceding 
week’s Sunday paper, which happened to lie open at 
article entitled “How Disease Is Made Harmless by In 
ext laimed Dave to himself ; 


oculation.” “By George '” 


“IT wonder if there isn’t a way to inoculate against sprin; 
fever.” 

He read the article 
that the principle of 
with 


with considerable interest and found 
inoculation is to treat the system 
a dose of the disease bacillus that causes the com 
plaint. “Looks 
muttered Dave, lapsing into a period of silent reflection 


that 


like a case of fighting fire with fire,” 


lasted several moments. Then he got up, slapped 


with his fist and ejaculated, “By George, I'll 


} } 
Tie desk 


do it!” 
Dave Gets Reapy to Try THE INOCULATION 
Next morning Dave « omething that it was ver 


unusual for him to do; he lined his men up and made 
called a talk 


rather than a speech, for there was nothing formal about 


a speech to them. Perhaps should be 


it anv more than about Dave himself. 
“Boys, we're all coming down with a bad case of spring 


And 


fever. Dve got it myself, and I know that you have. 
I don’t blame you for it. But there are some orders 
here that we’ve vot to get out—that 12x12 engine for 


that 


what 


roller for the town and 
Now PI tell vou 


you boys pitch in and clean these up by Friday 


Jones’ sawmill, the road 


duplex pump for Tim Ebbets. 
we'll do 
night, and we’ll shut down until Monday morning, with 


the condition that all of us together go out for a two 


* days’ camp in the woods,” 


The speech of an eloquent statesman was never re- 


more enthusiasm than were these few 


All hands pitched in with a vigor that 


lirst 


ceived with any 


words of Dave’s. 
inoculation. 


success ol th 


va evidence ol the 


STARTING OFF FOR THE CAMPING GROUNDS 


sunrise the wheels of the 


under the 


On Saturday morning at 


one-horse farm wagon creaked load of eight 


men and a boy and sundry equipment in the nature of 


provisions and camp material. Fishpoles were a prom- 


inent d in th 
every small-shop man is instinctively a fisherman by sec- 
Dave had suggested that the 


that the 


include assortment of goods, for 


feature 


ond nature, party go on 


foot, thinking spring-fever inoculation would 


take place more rapidly under such circumstances, but 


compromised on a farm wagon without springs. 
It was very pleasant jogging along the fresh-smelling 


country road, and the occasional bumps encountered by 


the springless farm wagon as it rolled over furrows left 

freshets did not any 
enjoyment, unless it was on the part of the boy, who 
wagon by an unusually 


by recent cause lessening of the 
was jolted off the back of the 
severe bump. As the sun grew hotter and the road grew 
hillier, it was necessary for the party to get out of the 
wagon and “spell” the horse, who seemed to be suffering 
from spring fever himself. Coats came off one by one, 
and beads of perspiration began to bathe newly acquired 
Dave had chosen thi 
to pick one with very little shade. 
” said Tom, the boy, “I didn’t think it could b 
as hot as this in May!” 

“Hot, is it?” 
poor byes in Mexico 


sunburn. road and had taken care 


(7ee, 


‘T’ink of the 


coMm- 


exclaimed Reddy Burke. 


this is a ravfrigorator be 


parison.” 
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The destination of the campers was an inland stream 


girded by woods, It was a location seldom visited by 
fisherman, being 18 miles from town and 10 miles from 
the nearest railroad, and for this reason might be ex- 
pected to furnish exciting sport and appetizing meals. 
The country in this neighborhood was sparsely settled, 
but a farmhouse was encountered some six miles distant 
from the creek, and Dave stopped the wagon to buy some 


fresh milk and to have a word in private with the farmer. 


A Raip on THE ComMMISSARY DEPARTMENT 


The two days’ supply of eatables in the commissary 
department had begun to melt under the attack of nine 
hungry appetites. “If you lads dinna refrain frae eatin’ 
the noo, we will have nowt for breakfast the morn’s morn- 
in’,” cautioned Sandy. 

“We'll have fresh fish for breakfast anyway,” 
Bill “there’s a dozen breakfasts and dinners too, 
swimmin’ in that there creek.” 

Upon arrival at the destination the horse was unhitched 
from the wagon and tethered in a shady patch of woods. 


replied 


, . ‘ 
Evans: 


Fishpoles were hurriedly sorted out from among other 
contraptions, Reddy Burke finding difficulty in unearth- 
ing his from beneath the big fly tent that had been 
brought along for sleeping quarters. 

There was a rush for strategic positions on the bank 
of the creek. Sandy McPherson was the first to get into 
action, baiting his hook with a “night walker” the size 
of which insured an ambitious catch if any at all. Two 
minutes later, while Sandy was lighting his pipe, a fero- 
cious and unexpected pull yanked the pole from his left 
hand. It was a steel pole, and not having the buoyance 
of the more common wooden kind, it disappeared be- 
neath the surface, followed by a shower of Scotch impre- 
cations, 

“Hoot, a beastie wi’ sic a pu’ can be nae less than a 
hippopotamus,” exclaimed Sandy, after he had cooled 
down a bit. 

This experience heightened the anticipation of the rest 
of the party, proving as it did that there was big game 
And in confirmation of this, Reddy Brooks’ 
“Begorry, I hov the 


in the creek. 
pole began to bend vigorously. 
haste,” exclaimed Reddy, “and it’s mesilf that will bring 
the craytur safely to terry firmmy.” 


Reppy Burke Carcugs a Bia ONE 


Then ensued a momentous struggle between an excited 
Irishman at one end of a fishpole and a fish of unknown 
species at the other. The battle waged with varying 
success for a half-hour, the rest of the boys dropping their 
poles and offering varied suggestions as to the best way 
Finally, human skill aided by 
“Get ready to 


of landing the catch. 
the elasticity of a fishpole conquered, 
hov a look at the biggest fish in the counthry,” exclaimed 
Reddy, shortening up on his line. But it wasn’t a fish 

it was a gigantic snapping turtle. 

That place seemed to be the headquarters of the snap- 
ping-turtle trust. One after another received promising 
bites, only to find them given by these hard-shell creatures 
who monopolized the stream. So many hooks were lost 
in this pastime that the fishermen discontinued their 
fishing and sought the shade of near-by trees. 

The noon repast finished up most of the provisions. 
[t was followed by a nap for all of the party but Dave, 
business back in the woods. So 


who seemed to have 
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soothing was the outdoor air of spring that, when the 
amateur campers awoke, it was after 6 o’clock and they 
were as hungry as wolves. By unanimous consent they 
started for the wagon. But when they reached the clear- 
ing where it had been left, they was no sign of either 
horse or wagon! 


Mysterious DIsaAPPEARANCE OF BoAarD AND LODGING 


“Sure, ’tis a likely place for the fairies,” exclaimed 
Reddy; “but if they bewitched the baste and the wagon, 
they’ve left tracks behint thim to indicate it.” Here 
he pointed to unmistakable wheel and hoof prints. “Some 
dhirty rascal has cabbaged the commissary department !” 

They succeeded in following the tracks as far as the 
crossroad, but here the wind had obscured the marks 
and the men were not enough skilled in woodcraft to 
detect which branch had been taken. Besides, it was 
growing dark, they were without shelter, and the evening 
breeze began to feel chilly. 

“The best thing for us to do,” advised Dave, “is to 
The nearest farm- 
house is six miles away, and I suggest that we follow 
the creek road, where we may find something nearer.” 

A six-mile walk without supper did not attract the 
rest of the boys, and it was agreed to try the creek road. 
It was quite dark by this time, and everyone had parted 
with his last bit of good nature. Tom, the boy, appar- 
ently could see in the dark better than any of the others. 
“There is a building over there, I think,” he exclaimed, 
after the party had trudged a half-mile by starlight. 
“Tf you fellows will wait here a minute, [ll go over and 


find some barn where we can sleep. 


see what it is.” 

He came running back in a few moments. “It looks 
like a good place to sleep,” said he; “it’s a shed with a 
lot of sawdust on the floor.” 

Reppy Burke Has a NIGHTMARE 

Reddy Burke woke up two hours later from a night- 
mare in which he, a morgue and a slab of ice played the 
principal parts. He found that he had.sunk downward 
quite a bit in his bed of sawdust, and he*was surrounded 
with icy cold water. “Wake up, lads,” he bellowed at 
the top of his voice, “the creek is rising and youse will 
all be drownded!” Someone struck a match, and by its 
flicker they could see that they had gone to sleep in an 
icehouse ! 

Two hours later the moon looked down on a discon- 
solate party trudging back toward town. It was almost 
dawn when they came to the farmhouse where the milk 
had Il run in here and see if 
the farmer has seen anything of our horse and wagon,” 


been obtained. “Guess 
said Dave. 

He did not have much trouble in arousing this gentle- 
man, who led him back to the barn and the missing con- 
“Wall, I reckon you’re satisfied that I followed 
said the farmer, 
with a sly wink as he pocketed Dave’s two-dollar bill. 

The horse ambled along with his load of homeward 


vevance, 
directions all right enough, aint ye?” 


bound pilgrims, quite unconscious of the verbal abuse 
that was heaped upon him by men who were too tired 
to sleep and too angry to converse. 

Sunday was spent at home in bed by the members of 
the camping party; and when they returned to work on 
Monday morning, the spring-fever inoculation was com- 
Even Sandy McPherson moved his work bench 


plete. 
back into the shop. 
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Magnetic Clutch for Machine 
Application 
By JAN SPAANDER 


Except for lifting purposes, electromagnets are seldom 
used in the machine shop. This is partly because the 
possibilities of the magnet are not generally understood 
and partly because the machine-shop man, as a rule, is 
not aware that a two-coil full-time magnet in four cases 
out of five can be installed at lower cost and in a more 
convenient place than a system of levers. 

The two-speed mechanical-magnetic clutch shown was 
built to perform two operations on a drilling machine that 
required the full attention of the operator to obtain 
rood work ata reasonable price. The clutch did not call 
for attention at all. It worked silently, and it did 
wonders. 

The two gears G are idlers on the bushing B and, with 
their nuts NV, are pinned to the driving shaft D. The gears 
are riveted to the flanges #, in which jaws 7’ are cut. 
The sleeve S is keyed to the shaft in such a way that the 
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MAGNETIC CLUTCH APPLIED TO A DRILLING MACHINE 


slide it in either directior 


The jaws at the ends 


magnet L can 
and thus engage one of the gears. 


of the sleeve correspond with those in the flanges. 


lever of the 


The jaws slope in such a way that, if there is no cu 
rent on the magnet, the axial component of the tan 
gential force on the jaws is slightly greater than the 
friction of the sleeve on its keys and the sleeve is gently 
pressed back to its central position, disengaging tl 
machine automatically. 

The magnet is built out of a frame of flat iron, two 
commercial full-time coils and two iron plungers ?. The 
coils receive their current from a three-point switch or 
push button, as shown. This contact maker is placed 
near the foot of the operator. 

If the angle a of the jaws is well chosen, the friction 
on the keys and the axial force balance; and the energy 
consumed to keep the elute h in can be very small. The 
calculation of this angle seems formidable indeed, the 
friction and the forces involved being unknown quantities. 

However, the angle can be found in a practical wa 
within a couple of minutes by putting one of the tw 
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keys on a strip of the material of the sleeve is 
By lifting one end of the strip, the key will slid 
at the angle of friction, and the angle of friction prac 
tically equals the angle a of the jaws. The points of 
application of the forces on the keys and on the jaws 
are practically equidistant from the center of rotation 
and therefore equal, 


made. 


Blueprints Without Tracings 
By A. SPALDING 


making drawings 


to be reproduced by blueprinting is to transfer a pencil 


The popularly accepted hianner of 


drawing on heavy paper to tracing cloth, which means 
a double operation in getting the drawing on a medium 
Whiie this practice has th: 
drawings on a durable 


suitable for blueprinting. 
advantage of giving material, 
which may be justified in cases ‘where many blueprints 
are to be made, it is nevertheless expensive, and needless 
ly so, for a great amount of work. 

There are on the market several grades of bond paper, 
in different weights and suitable widths, with sufficient 
body for drawings. From these surfaces blueprints may 


be successfully made, thereby climinating the necessity 


and also reducing the cost of the drawing 
from 25 to 50 per cent. While 
suitable for details, it may in 


compli ated assemblies. 


of tracing 


bond paper is most 


many cases be used for 


The only precautions needed in making drawings on 


* bond paper is to use a sufficiently soft pencil to procure 


a 2-H] pencil is suitable. Also, on 


account of the paper being thin, as compared with the 


a dense black line 


usual drawing paper, it may be found necessary to fol 
the corners over a couple of times where the sheet is 
tacked to the board, in order to prevent tearing. 

Where this system is adopted, it is well to file a 
limited number of drawings in cardboard folios that may 
for the removal of individual 


be taken from the file 


drawings. Thus tearing or wrinkling, due to the weight 
of superimposed drawings, when taking drawings out of, 
or replacing them in the file, is avoided. 

For office reference it is preferable to use a blueprint 
rather than the original, although the heavier grades of 
Acid-treated tracing paper, which 


is brittle and tears easily, should not be confused with 


paper are very strong. 


the bond paper mentioned 

In addition to plain bond paper pads of 100 sheets of a 
ruled cross-section paper in $1 oX] l-in. size or thereabouts, 
printed if desired with a suitable heading consisting ol 
for title, 
admirably adapted to the rapid 


the firm’s name, space drawing number and 


date, are found to be 


reproduction of details, These sheets mia be sketched 


without a scale or straight-edge, using the section lines 


as a substitute. With this paper it may be found prefer 


avoid possible contusion on the 


able jt use tl k. to 
blueprint, because the section lines may also show faintly. 


However, it has been found in many cases where the 
draftsman has the detail sufficiently well in mind that 
he can draw it (to scale if necessary) freehand by 
following the cross-section lines. A so-called ball-pointed 
pen has been found satisfactory for this work. 

In making the blueprints about double the usual time 
This item is not serious, because 


e prints. 


ot exposure is required, 


of the cheaper labor employed to make t! 
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Punches and Dies for Making 
Pepper and Salt Tops 


By Rospert Mawson 


of this work—silver pepper and salt tops—is interesting 
SYNOPSIS—In_ this article are shown the and is here described. It will be seen that the various 
punches and dies used in manufacturing pepper operations are performed at a good rate of speed, which 
is given. The tools are of a simple design, but they 





and salt tops. 





produce parts of a high-grade order. The machine for 


The H. O. Rogers Silver Co., Taunton, Mass., manu- rolling the thread is shown in Fig. 10, while one of 
factures a variety of high-grade silverware. An example — the finished parts is illustrated in Fig. 11. 




















FIG. 9 


PUNCHES AND DIES FOR MAKING PEPPER AND SALT SHAKER TOPS 


FIGS. 2 AND 2-A FIGS. 8 AND 8-A 
Operation—Blanking out disk, Fig. 1. The stock, which Operation—Perforating the upper end, as illustrated by 
has been cut to the correct width, is fed under the stripper. the detail, Fig. 7. The rolled blank is placed over the ma- 
As the punch descends, the disk is blanked out. chined shank of the die, which is a good fit. The punch, 
which is provided with steel punches of the size and number 
FIGS. 4 AND 4-A to suit the part to be produced, is forced down by the press, 
Operation—Drawing the blanked disk to the shape shown and the holes are perforated in the top. 
in Fig. 3. The disk is placed in the recess formed in the die, FIGS. 9 ANP 9-A 
and the punch is forced down. The machined projection on ‘ . . . = 
; . : Operation—Bulging the perforated top. The piece is placed 
the punch holds the blank in position on the die. As the - ‘ . a 
; ; between the two die elements, which are made with a similar 
punch descends farther, the rubber pad is compressed and the - - 
. . . contour to that desired for the top. A rubber plug is placed 
internal punch gives the required shape to the disk. : . : se 
in the hole of the piece, and as the punch is forced down by 


FIGS. 6 AND 6-A the press, the rubber is compressed and the top pushed out 
Operation—Rolling the edge to the contour seen in Fig. 5. 

The drawn blank is placed so that it rests on a shoulder at FIG. 10 

the lower end The punch is moved down by the press, and Operation—Rolling the thread. The top is slid on the 

threaded arbor A, and as the wheel B is fed along it with the 


to the same shape as the die elements. 


the upper edge of the blank is rolled over by means of the 
shoulder at the upper end of the punch arbor revolving. a similar thread is rolled on the top. 
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The Engineer, the Public and 
Economics 


By A. L. Haas 


In his consideration of modern progress or in his sur- 
vey of industry the economist divides the past into two 
distinct periods, the separating point being the utilization 
of power by the introduction of steam. This factor, 
leading to improvement in textile machinery, together 
with the the lathe slide rest, forms the 
keystone that sustains all recent progress. Antiquity 
the pyramids 


invention of 


offers evidence of huge works accomplished 
are one example—but such work was in the main apart 
from economic consideration altogether. 

An engineer may be defined as one who guides, directs, 
controls or takes advantage of natural forces to serve 
utilitarian ends. In a modern sense the necessary quali- 
fication is that the results achieved must 
Much of the work of the past served no utilitarian end, 
nor was it of direct commercial benefit to the community 
at large. Modern effort is alone commercially communal 
and can be considered upon the ground of direct utility. 

Much criticism has been passed upon engineering work 
The correct reply is to 


lessen cost. 


as inartistic and unbeautiful. 
insist upon its commercial benefit rather than its infrac- 
tion of the canons of art. The question of beauty versus 
utility will always be arguable and find reason to back 
both points of view. Where, as in some large work, the 
two opposing factors can be combined (as they have suc- 
cessfully been at times), there is agreement in place of 
opposition. 


ENGINEER—THE TooL-UsIna SUPERMAN 


Man is separated from all other life by one clear dis- 
tinction. He uses tools. The engineer is separated from 
other men in that his tools are of supersize. He is the 
tool-using superman. If merit rests in the first distine- 
tion, then obviously greater merit rests in the second. 

The functions of the engineer are purely economic, his 
ends frankly utilitarian. He will harness a picturesque 
waterfall to the basest of power uses without his conscience 
feeling in the least uneasy. He will alter natural features 
by schemes of irrigation and transit. He is the true 
evolutionist of the modern era, and nothing he does is 
devoid of use or service to the community. Apart from 
engineering effort modern wealth would not exist. In 
more senses than one he creates wealth as does no other 
section of mankind. He conserves energy and renders 
practical the otherwise impossible of achievement. Today 
he wages war and in at most a few short years will cer- 
tainly render war impossible. 

Ile takes the bare results of scientific discovery and 
Ile renders time- 
wasting and cumbrous methods obsolete, gives improved 
means to effect the laborious and the menial work of the 


adapts them to universal benefit. 


world and dignifies manual labor by removing its worst 
features. Simp!e muscular work is rapidly passing away, 
and skill is being placed in front of mere muscle—all 
because of engineering effort. Those professions most in 
the public view are largely those whose stock in trade 
consists of words. The engineer’s busy doings are inartic- 
ulate, and he remains more or less a mystery to the public 
at large. 

As an organizer and economist of front rank no other 
member of the community has the engineer’s opportunity 
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of acquiring the same vital experience. He combines the 
human and the material as does no other man. In spite 
of this, or perhaps because of it, his place in public affairs 
has in the past been a minor ora secondary one. This is 
to be lamented and it is hoped, will soon be remedied. As 
a servant of the community at large the engineer’s efforts 
have been second to none. He is therefore qualified to 
take a place in public affairs as are few others in the 





nation. 

It may be on account of the inherent modesty of 
genius, or because his time is occupied and his life a satis 
fying one—perhaps it is because he does not yet realize 
that the qualified technical man is the equal of those in 
that his 
Whatever the reason, it is 


any other profession extant voice is more or 
less silent in public affairs. 
to be regretted. 

Were the public at large more acquainted with the 
engineer’s value and worth, it would certainly welcome his 
guidance in problems already solved in manufacturing, 
but which seem beyond the capacity of those vested with 
elective authority. 

we 
Handy Metric and Decimal- 
Equivalent Scale 
By Norman V. CririsTENSEN 


There is hardly a shop but what uses the metric system 
at least occasionally ; and this tendency is on the increase, 
largely owing to the present conflict in Europe. 

The accompanying scale is practically self-descriptive, 
but a little explanation will be helpful. 

The circumference of the heavy circle represents 1 in., 
and as will be seen, the outer ring of figures indicates 
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HANDY METRIC AND DECIMAL EQUIVALENT SCALE 


the fractional parts of an inch and their decimal equiva- 
lents. It will be observed that there is little chance for 
confusion. 

The millimeters are marked off on the inside of the 
circle and show at a glance what any number (under 25) 
equals in inches. For example, take 13.5 mm, and it will 
be seen that it is just 4§ in. 
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Manufacturing British 8-In. Shells 
im 45 Hr.--II 


By 





SYNOPSIS The method of culting the 


groove Ls interesting, special tooling being used, 


wave 


Using taps and dies of nearly 5% in. in 
diameter on long threads in fairly  high- 
carbon steel is unusual enough to be of special 


inte rest, especially when ain S-thread is cul at the 
rate of 4 in. advan e per min. The she lls are var- 
nished by flooding. The instructions for inspection 


are also noteworthy. 





The wave groove for the band is the succeeding, or 
eighth, operation, for which another Root & Van Dervoort 


machine is made to serve by using a special turret and a 


Frep H. CoLvin 


] 


bolt and then turns the turret Tl arrangement gives 


ode of operating tool-post tur- 


particularly convenient n 


rets of this kind. Then comes the first government in- 
spection for the operations as iar as thy have proces led 

Banding is done on the Wes ra machine, thi 
band being heated in a Stewart gas-burning furnace. 
Considerable experimenting was necessary to secure entire 


band to fore 


satisfaction in this operation, as it is a la 
into place so as to fill completely the undereut at th 
side of the band groove. 

After trying various heats running as high as 1,400 
deg. F., it has been found that 1.150 dee. F. gives the 
best results with about: 2,100 Ib. pressure, there being three 
squeezes in order to seat the ring properly in every way 
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FIG. 15. OPERATION 9: CUTTING 
Machine Used—Root & Van Dervoort special 
Fixture and Tools—See Fig. 16 


cross-slide, Fig. 15. They are shown in detail in Fig. 16. 
There are six suboperations in making this wave groove. 
First, two parting tools A, Fig. 16, come in from the back 
and cut down the side of the groove. Then a tool 
B swung in from the Cc. It the 
which chamfers the end of the shell and faces it 
with the groove for the banding operation. The 
was originally used to undercut for the thread in the 


block 


is pivot carries too] 


square 


tool 


base, but this work is now provided for in a later opera- 
tion. 


Then six grooves are cut in the band space by a gang 


of parting tools F’, to break up the width of the chip, w! 
The metal that is left is faced 

The waves are then cut with 
™ 


1 
wh 


would be about 2 in. wide. 

down with the flat cutter G. 
the formed cutter // by means of the wave cam on t 
face of the chuck and the roller /. 
groove are undercut by two tools J moving at the proper 
angle and controlled by the handle A, which operates 
through a worm and racks on the back of the tools. Th 
indexing is by the side handle, which first withdraws th. 


f 4} 


The sides Ol 7 


*Previous installment appeared on page 749 
1916, Hill Publishing Co. 


Copyright, 
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SUBOPERATIONS 


wave il 


SIX 
Diameter, width 
-O n 


GROOVE 
Gages 


Production 


AVE 
d undercut 


n. eacl 
of the ring plays quite an 
be 
in. less than 
|. This 


when it 


It was also found that the widt! 
Best results 


th 


important part in having it | the undereu 


are secured by turning the ring to '/,, 


The rr’ 


minimum width of wove when col means 


that a slight shaving Is 


takes place from the ring 


forced into place, but it insures enough metal at the bot 
tom of the band eroove to flow nicely into the corners 
of the undereut. Fig. 17-A gives the band dimensions. 
Production time, 3 min. each. 

Next come the counterboring and threading for the 
adapter plug and for the open end of the shell, Fig. 18-A. 
The threading operation and the plug itself are both inter 


same type of lathe as for 


pit 


tap, mounted 


The shell is held in the 
cutting off in the second operation. 
a boring bar and a Murchey 
heavy turret. When the tough 
ered and also the fact that this thread is 5.435 
h, | ft-handed 


esting. 


tools consist I 


! 
in a Spec ally 


ness of the steel is consid- 
In. In out- 
side diameter Whitworth 


thread, it will be seen that considerable metal must be 


with an &-p 


shy Ils unre bored. 


removed at each tapping operation. Thi 
counterbored at the end of the thread and the tap run in 


at 10 r.p.m., making exceptionally fast threading for this 








AMERICAN 








MACHINIST 









































ASSgse ~ IS a690'-}"° 
Daea LAAbaeahan haat —— ; F TTT, ee ame | 
, kg | | bem | Big 
| Ol: r | Rt} U4 i j - i j 5 8 If ‘ 3 fo 
| Ly a Nata hd RSI Th I IX sis} ~ 
Ss Y eee : { i } j S : \\e \e S 
—_ —~--t.— : = ; } ———t ~ > 
1g, Ps! [ SSS. a | 3115" be a 
SS _ 2@e SSS S SS j S BOT S SS S SSSSSSSL J ASS 
Fig. 15-A. Operation 9 Fig. 17-A. Operation 10 Fig. 18-A. Operation 11 Fig. 1$-A. Operation 12 
FOUR OF THE OPERATION SHEETS FOR 8-IN. SHELLS 
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FIG. 16. TURRET FOR WAVE GROOVING AND 
Y 
— 
“J f 
FIG. 19. OPERATION 12: SCREWING IN ADAPTER PLUG 
Machine Used None . 


Pot chuck and pin wrench 


Fixtures and Tools 
f each 


Production > min 


liameter. <A finishing tap is also used, in order to main- 
the thread Production time, 15 
The thread is then cleaned out with a brush and an air 


tain min. each 


SIZe, 


jet, and the adapter, which has been previousiy made, 




















CARRIAGE 


BACK.-GROOVING TOOLS ON SAME 


is screwed into place, as in Fig. 19. The shell is held 
in a clamping stand, Fig. 14, for this, the eleventh, oper- 
ation. 

With the adapter serewed in place, the large end of the 
shell must be faced to weight on the lathe shown in Fig 
20. The shell is held in a regular draw-in chuck. 
Over this lathe is a jib crane that carries a beam seale, 
he Suspended from it are the chain hoist and 
The 
the chuck, and the proper amount is faced off according 
A 
the main equivalents are shown herewith, from which 
ill that bs of both shell and 


reduces the weight 6°4 0z., .. in. 


as can seen. 


shell clamp. shell is first weighed, then placed in 


few ol 


to a table that is hung up in plain sight at A. 


be seen facing off in. 


il 


adapter 


W 


plug 


while ,% 
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FIG. 20-B. GAGES 
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FIG. 20. OPERATION 13: FACE TO WEIGHT 


Machine Used—Root & Van Dervoort special. 


Fixtures—Scales and clamp 


Gares—See 


Fig. 20-B 


Production Time—15 min. each. 
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makes it easy to bring the shells to proper weight very 
quickly and with a degree of accuracy that largely reduces 
the cut-and-try plan. 

After facing to weight, the end is again stamped with 
the heat number and other symbols, as in Fig, 21-A, this 
work being done by hand through a specially made guid- 
ing plate. The adapter plug is removed for cleaning 
the inside and yarnishing, an electrically driven drill 
properly geared down serving for this purpose. The way 
in which this is done is shown in Fig. 19, the motor being 
suspended and counterweighted for easy handling. 

The shells are cleaned with hot soda and water by 
the arrangement shown in Fig. 22. It consists of a frame 
work A, built up of wood and steel, into which the shells 
are set point down. The whole framework is then low- 
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FIG. 18-C. LIMIT GAGE FOR OPEN END OF SHELL 


ered into the tank of hot soda water, where it remains as 
long as necessary. The shells are next washed in plain 
water, after which they are ready for varnishing. 

The varnishing is done by a different method than usu- 


For this purpose special trucks, Fig. 23, 
have been made, the upper part consisting of a framework 


ally employed. 


that carries 12 shells, nose down, in a cast-iron frame. 
The construction of this frame is given in Fig. 24, a 
bronze collar with the same curve as the nose of the shell 
being placed in the lower section to hold the shell firmly 
without bruising. 

The truck with its load of shells is run beside the 
varnishing tanks, which are shown in outline in Fig. 25. 
One of the elbows, seen in place on the truck, is screwed 
into the nose of a shell, completely covering the threaded 
portion and thereby preventing varnish from getting 
into it. The elbow is then connected to a hose running 
to the varnish tank. Manipulating the three-way cock 
allows pressure from the air tank to force varnish up 
into the shell, which is stopped when the height reaches 
the recess below the adapter-plug thread. The air is then 
shut off. and the varnish returns by gravity to its tank. 
allowing just enough to adhere to cover the inside of the 
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FIG. 20-A OPERATION FIG. 21-A. OPERA- FIG. 22-A. OPERATION 17: FIG. 26-A. OPERATION 
13: FACE TO TION 14: STAMP VARNISHING INSIDE 18: TURN COPPER 
WEIGHT END OF SHELL OF SHELLS BAND 


Final inspection comes next, after which the grommet or 
endless-rope band is slipped over the shell close up to the 
front of the upper band as in Fig. 27. The grommet 
remains on the shell, as it affords protection to the band, 
both in handling and in shipping. Then the plug is 
screwed into the body, and the shells are boxed for ship- 
ment, one shell in a box. 

The adapter plug, which screws into the base of the 
shell, is made from a forging weighing 30 lb. The first 
operation, Fig. 28-A, is to face and rough-turn the head 
on a large Potter & Johnston machine, the regular 
tool equipment being used for this purpose. Next comes 
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FIG. 25. THE VARNISHING 


FIG. 22. SODA TANK AND OVENS FIG. 24. SECTION 
OF TRUCK TANKS 
shell. With the elbow left in place, to prevent the varnish MACHINE STEEL 
from running down into the thread, the truck load of ieee (Case Harden) MCN STEEL 
shells is run into the baking oven, Fig. 22, where they are (Case Harden) b-- a (Case Harden) 
held at a temperature of 300 to 325 deg. for a sufficient ‘ a oe 7 ~~ y — = 2 
~ +~a0675” | * [] “my * §s 
period thoroughly to bake the varnish. aha a aa’ | <Fline F\ ',| © S89 
rTy ; - HK 4 ¥ | ” ja! 
Che bands are next turned on a short-bed Root & Van = * J ee, al | ec | a ee ee 
e- 2000/ e+ } t < 


Dervoort lathe by means of two formed tools. The front 


204"tQ001 
K 
J 
Ss 
fe 
Ory 
we 
< 
2a 
—~> * 
33," 
9°. 
7 
<¥> 
d ; 
ee : 
> »- «0 











tool merely roughs out the band to the approximate shape, ; Py 005% |ag275", 1 
while the rear undercutting or shaving tool gives it the Y rs, oust) 2025 [|] COS Ath i” 
. . : : . r z: ' 2 ” , 
final form, including the proper serrations at the point. Se elie 4 | Wy I roy ads “On 
K(962000/"- > 
A B c 





FIG. 26. GAGES FOR BAND, OPERATION 18 


the drilling of the two 34-in. holes for the pin wrench and 
also for holding in some of the future operations. 

This operation is shown in Fig. 29-A and the drilling 
fixture in Fig. 30. The piece is chucked by the head and 
rough-turned on the outside, while the curved contour 
is also roughed out by flat cutters approximating the cor- 
rect form. Both a Potter & Johnston machine with sweep 
cutters and a Root and Van Dervoort shell machine are 
employed. Special cutters are used with a hydraulic feed. 

The plug is driven by two pins fitting into the wrench 
holes, while the plug itself it held by three chuck jaws. 
The holder A, Fig. 31, bolts against the face of the chuck 
and allows the jaws to act in the three slots shown, the 
driving stress being carried by the two steel pins. 














FIG. 23. SPECIAL TRUCK FOR VARNISHING 
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is finish-turned and the curved con- 


Then the outside 
tour swept out to shape, the undercut for the thread being 
made at the same time, either on a Root & Van Dervoort 
or on a Potter & Johnston machine. 

The thread is then cut under a Baker vertical heavy- 
duty drilling machine, Fig. 32, furnished with a Murchey 
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DRILLING FIXTURE FOR PLUG 


FIG. 30 


self-opening die and a special knock-out that has been 
arranged particularly for this work. It consists of two 
fingers of small section, which go down between two of 


the chasers, opening the die when they strike the head. 
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of Whitworth form and 


done at 8 


The thread is an 8 to the inch, 
left-handed, and the cutting is 
for a lubricant Sol-cut 


phate added to it. 


r.p.m., using 


with trace of tri-sodium phos- 


't has proved much more satisfactory 


than the cutting oil that was first tried, as it leaves a 
better finish on the work and is apparently easier on the 
die. 


The plug is held for threading by simply placing the 


two wrench holes over dowels in the holding fixture on 
the drilling table. 
mark to show which way the plug was placed on the fixture 
for the first threading. 

The feed is geared so as to lead the die at its proper rate, 


and the punch mark allows the plug to be replaced for the 


The operator makes a small punch 
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FIG. 31. CHUCK AND TOOLS PLUG 


FOR 


finish threading without dil bringing the die 


distance 


ficulty. By 


head down on a block before throwing in the 


feed, the proper lead is maintained, and there is no trouble 
The finishing die 
thread on the plug. 


r.p.m., 


experienced in catching threads. 


, a4 in. and leaves a 
The roughing cut at the rate of 8 


the finish cut is speeded up to 12 r.p.m. 


removes 


good 
is taken while 
The final operation on the plug as a piece is 
to screw it into a sleeve chuck, Fig. 33A, which bottoms it 
fillet to be turned and the under side 
of the head to be squared. The is then turned 
true with the thread, this being done on an engine lathe 
that happens to be available. The finished plug weighs 
about 19 Ib. 

The inspector’s instructions are given, to show the spe- 


separate 


so as to allow the 
outside 


cial points to which they must give attention. 
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INSPECTION INSTRUCTION 

Inspection of Rough Forging—The rough forging is ex- 
amined for heat number and for the two acceptance marks. 
If the heat number should come directly on the nose of the 
shell, it is transferred by the inspector to the side of the 
nose of the shell. The shells are inspected for lengths, out- 
side diameter and inside diameter, which is done by the use 
of calipers, and are also measured for concentricity by the 
use of a special concentricity gage. 

From four to eight shells are placed on the bench by the 
inspector’s helper, and the inspector does the measuring, care- 
fully marking the amount of concentricity at the high point 
of the shell. This marking is done with a brush and yellow 
ochre. Shell forgings are piled so that all forgings eccentric 
% in. or more are in one pile, while forgings that come «c- 
centric % in. or less are piled in another pile. 

The forgings are also inspected for deep flaws or grooves. 
All forgings not coming up to requirements are held for the 
decision of the chief inspector, who in turn takes up any 
questions as to the availability of the forgings with the 
British inspector. 

Operation 1: Drill and Rough-Face—The length of hole is 
carefully inspected by the use of gage provided. The inspector 
also looks through the hole in the nose of shell from the 
rear end, ascertaining if the hole is reasonably concentric 
with the bore. The inspector ascertains that there are no 
flaws in the hole 

Operation 2: Cut Off End—The inspector ascertains that the 
operator has transferred the heat number from the nose of 
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FIG. 31-B. GAGES FOR ADAPTER PLUG 


the shell to the end which has been cut off. The length of the 
shell is ascertained by use of gage provided. The forging also 
is inspected for cracks or flaws. 

Operation 3: Rough-Turn—The inspector ascertains that 
the outside diameter is within the limits according to special 
gage and also ascertains that the contour of the outside is 
according to the special gage. The diameter of the small 
end is carefully measured with a special limit gage which 
has not yet been made. The finish is examined, and care is 
taken to see that there is no step of appreciable depth in the 
forging, and also the whole exterior surface is carefully ex- 
amined for flaws. 

Operation 4: Rough-Bore—The inside diameter is checked 
with limit gages provided. The inside contour is checked with 
gage provided and the length of the hole in front carefully 
checked to see that same will clean up. A special gage must 
be provided for this. The interior surface is carefully in- 
spected by the aid of a looking-glass and a small electric 
light, or other suitable means to ascertain that there are no 
flaws or cracks in the forging. 
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FIG. 32. ADAPTER OPERATIONS 5 AND o: CUT THREAD 
WITH DIE 

Machine Used—Baker heavy duty drill. 

Fixture and Tools—Holder and Murchey die. 

Gages—Ring thread gage. 

Production—5 min. for rough, 4 min. for finish. 
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FIG. 32-B. GAGE FOR PLUG THREAD 




















FIG. 28-A. OPERA- FIG. 29-A. OPERA- FIG. 31-A. OPERA- FIG. 32-A. OPERA- FIG. 33-A. OPERA- 
TION 1: ADAPTER TION 2: DRILL TIONS 3 AND 4: TIONS 5 AND 6: TION 7: SQUARE 
PLUG FACE AND WRENCH R. & F. TURN CUT THREAD UNDER HEAD 


ROUGH TURN HOLES AND SWEEP WITH DIE AND TURN 
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Operation 5: Finish-Bore—The inside diameter is checked 
according to gages. The contour of the is checked ac- 
cording to gages, and the concentricity of the shell 
is ascertained by the use of calipers. The length of hole and 
nose is also carefully watched for, and a special gage is used 
which is not yet designed. 
that the proper finish is obtained in the bore, any irregulari- 
ties being cause for the rejection or holding for correction of 
the work. The shell is also inspected for flaws. 

Operation 6: Bore and Thread Nose—The final stamping of 
the heat number on the rounded part of the outside of the 
shell is ascertained. The outside diameter in front of the 
copper band is checked with gages provided. The diameter of 
the sides below the copper band is checked with gages pro- 
vided. The diameter of the face of the is also carefully 
checked, and a gage must be made for this. The outside finish 
is inspected and must be as good or better than the sample, 
which must be made 


inside 
general 


Special care is taken to ascertain 


nose 





The diameter of the side of the hole is carefully ascer- 
tained by the use of limit gages provided, and the diameter 
” , ” 
Ka - ot f= 
| 4 Ream 
rt / + yo FLY 
Te { (C) ‘OC: ‘( yy 
a. Phe ch 




















a 
| ~3 eam of | 
<- é 7# ~ 
“ Cham fer corner 
K 38S - > for riveting 
e ~~ — = \ r -_—- —_—— » 
‘ho “Soft 
J ‘| MACHINE STEEL-* | 
= > 
s S&S 
S S | oo Ss 4é 
¥ 
= —— —— : 
TOOL STEEL(Grind) KO ee 
FIG. 32-C. GAGE FOR HEAD OF PLUG 
” 
re , 
. 
= } 
7 | 
=. 
x 
‘war’. 
| { 
"epee ~ Sa as SRT Ae “a 
; > <---Drill \ 
----td - 
/ _ 84 Diam - > 
L at. | CAST [RON 
ls Diam - 
FIG. 32-D. MEASURING THICKNESS OF HEAD 
and angle of facing are carefully checked The finish of the 
thread is carefully inspected and is also inspected for flaws 
or chipping out in this thread 
Operation 7: Drill and Tap for Grub Screw—-The distance 
of the hole from the face is ascertained, and size of the 
thread is tried with a tap used as a plug gage The ap- 
pearance of the thread is carefully checked, and if the thread 
causes a burr on the large thread in the nose the shell body 
must be retapped 
Operation 8: Wave Grooves—The width of the groove, the 
diameter at the bottom of the groove, the diameter of the 
waves, the throw of the waves and the amount of under- 
cutting are carefully checked by the use of gages provided. 


The finish of the waves and the groove in general is carefully 
checked. 
Operation 9: 
fore they are placed on 
is on the inside 
spector tests the 


examined be- 
that no 
the in- 
hammer, 


strikes a 


Bands—All copper bands are 
the shell, to ascertain 
After the shell is banded, 
the use of a very small 
the part near where he 


scale 
of same. 
band by 


placing his left finger on 
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blow, and he can readily ascertain whether the band has been 
properly all that 
careful point 


is exercised at times so 


this 


Great care 
maintained on 


seated. 
inspection is 


Operation 10: Thread and Counterbore—The forging is 
carefully inspected for size of counterbore, for fillet at bottom 
of counterbore, for smoothness of machining, for correct size 


relation to necking 
The 
< lean, 


of thread and depth of same in 
Operation 11: Clean Threads 

that they perfectly 

on inspector before screwing in the 


threads are 
the 
adapter plug. 


inspected to 


ascertain are operator calling 


The adapter 


plug is then screwed in, in the inspector's presence and 
same must be screwed in so that the head will seat properly 
in the counterbore. A little vaseline mixed with gasoline is 
used as a lubricant 

Operation 12: Facing to Weight—The shell is examined to 
see that the face is smooth, to see that the radius of the fillet 


is correct, and is also carefully weighed to see that it comes 


within the limits of the weight requirements 

Operation 13: Stamp——The shells are carefully inspected to 
see that the proper stamping, consisting of 8-in. Howitzer 
3, F & 8S, date of completion, trade-mark, heat number and 
serial numbers are stamped neatly and correctly 

Operation 14: Remove Adapter Plug—No inspection is ne« 


essary except to be sure that the operator does not damage 
the threads of either the shell or adapter plug in this opera 
tion 

Operation 15: Clean Shell—The shell body, especially the 


interior, is gone over carefully to see that shell is perfectly 


dry and clean 

Operation 16: Varnish—Special attention is given to this 
operation, as it is imperative that the coating of the varnish 
is absolutely smooth, free from cracks and that there is no 
varnish in either of the threads The inspection can be well 
done with an electric light and a mirror 

Operation 17: Turn Copper Bands—The diameter and general 
shape, the width and depth of groove, the spacing of serrations 
and the shape of the band are carefully inspected by the use 
of gages provided. The finish according to sample must be 
maintained. 

Preliminary and Final Inspection—The preliminary in 
spection consists of going over each shell body and adapter 
plug and ascertaining that all dimensions and conditions ars 
according to the drawing and specifications Gages are pro 


vided for this operation, but a scale is used in order to enable 
the checking of the weight of various parts, so that the 
weight will come out right in the end 

The final inspection consists of going over all inspection 
done prior to this operation and checking up each item to see 
that the shell is according to the accepted standards The 
adapter-plug fit is carefully tried on each shell 


Stellite is now being used on the rough-turning, rough 
and finish-boring and _finish-turning 
yy -1n. feed and 105 to 120 ft. 
which makes a very satisfactory job. This alloy comes 
in three harnesses—Nos. 1, 2 3, No. 2 being found 
most desirable for this class of work. 


operations with 


per min. cutting speed, 


and 


Attachment for T-Squares 
By J. M. 


The accompanying illustration shows an easily con 


FIrZGERALD 


structed and satisfactory attachment for small T-squares. 





ATTACHMENT FOR SMALL T-SQUARES 


Any desired tension may be obtained by means of the 
knurled screw, so that the board may be used at any angle 
and the square will stay wherever placed. 
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A Department of Economy* 
By W. Rockwoop Conovert 


The organization of every large industry should include 
a department of economy. Even in the smaller factory 
some person should be definitely assigned to the work 
of investigating and controlling the expenditures on 
expense and investment accounts. The scope of this work 
is so broad that it does not receive adequate attention 
where it is divided and the responsibility assumed by 
busy officials or placed on the heads of manufacturing 
departments. The big industries and many municipal 
corporations are already recognizing the importance of 
maintaining a department specially devoted to the study 
and control of expense matters. Publicity is one of 
the most potent factors in overcoming waste and extrava- 
vance, either in public or private business, and the 
department of economy exerts a most valuable influence 
toward this end. 

The economist must be a person of broad experience 
in his line of work. He must be a free lance in the 
factory, in order to pursue his duties with a good measure 
of success. It is his function to investigate conditions 
in any office or department, and in doing this he should 
have unrestricted authority to ask and insist upon the 
All expense 
matters, whether relating to labor or material charges, 
come under his observation. A record of the organi- 
zation of each department should be maintained for 
reference, and this record should be correct to date at 
all times. At the close of the month reports of the 
number of help of all classes working in each shop or 
oltice should be sent to the desk of the economist for 
These reports bear the signature of the fore- 
All requests 


codperation of the foreman or his assistants. 


inspection. 
man as certification that they are correct. 
to supply additional expense help should also be sent 
to the department of economy for approval before the 
help is employed. By comparing the number of expense 
employees with the number of productive employees 
working each month the economist is able to judge 
whether the foreman is justified in asking for additional 
labor in the expense classes. Productive conditions, such 
as new orders or rush business, should receive his con- 
sideration in making decisions. The regular reports of 
the production department relating to apparatus on 
schedule, shipments, unfilled orders and new business are 
also of assistance to him in his work. 

One of the functions of the economist’s office is to 
issue to the head of each department a weekly budget 
statement of expenditures on the various expense shop 
orders, including manufacturing expenses and main- 
tenance of property items. On this sheet is shown the 
budget allowance per week against each separate account 
for operating expenses. These statements are carefully 
scrutinized, the expenditures for the different classes of 
labor compared with the budget allowance and checked, 
whenever necessary, with the organization record show- 
ing the number of help employed in any given classi- 
fication under investigation. These sheets are compiled 
from the payroll immediately on the 
of the roll, which enables a prompt investigation to be 
made while the cause for any increase in expenditure 


records close 


*Prepared for the author's forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 


+Factory economist, General Electric Co. 
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is still fresh in the foreman’s mind. This system of 
furnishing information to department heads and making 
criticisms week by week exerts a wholesome influence 
in establishing uniform efforts toward economy and 
permanent methods of control. 

Reports of all expense materials, such as miscellaneous 
shop and office supplies, lubricants, fuel oil, gas, etc., 
consumed in the various departments should be sent 
each month by the central storekeeper to the department 
of economy for inspection and criticism. The amounts 
used are in turn sent out in a detail report to each 
foreman, so that he may be posted on these expenditures 
in his individual shop. The issuing of these reports 
regularly has a marked effect in preventing extravagance 
and waste. Constant investigation by the economist also 
exerts a helpful influence in teaching the head of each 
department to keep a close watch upon these items. It 
opens the way for devising means of controlling the 
consumption more adequately than is feasible where the 
matter is left in the hands of the foreman. 

Machinery and_ tool-repair accounts, 
repairs and all expenditures on maintenance of property 
accounts are items that should receive the attention of 
the economist. In like manner all-purchases of office 
furniture, office supplies and forms, miscellaneous shop 


miscellaneous 


equipment and purchases in general of a special or 
expense nature require the consistent attention of some 
person equipped with the knowledge and experience to 
pass upon these items. 

In the small factory the superintendent may find time 
to look into these matters with some measure of success, 
but in the big, modern industry his time is largely taken 
up with business of an executive nature, which prevents 
the investigation of a very large number of details usually 
considered of lesser importance and which are usually 
left to the heads of individual departments, with the 
result that many such items receive only indifferent 
attention or no attention at all. The field for economic 
work in these large plants is practically without limit, 
and the organization of such work on a systematic basis 
of continued, efficient effort is worthy the manager’s 
serious consideration as a profitable feature of business. 

cS 

Simple Chuck for Machining 

Shrapnel Noses 
By Frep FrRUHNER 
The illustration shows a simple chuck for turning and 


The chuck 


The 


threading brass noses for shrapnel shells. 
consists of a body A, which screws on the spindle, 
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CHUCK FOR MACHINING SHRAPNEL NOSES 


other end is threaded to go into the work. The shank 
has a taper slot B in it, so that when the job is put on, 
By driving the wedge down, the work 





the key is loose. 
is ready for operation. 
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successful Suggestion Plan 


By W. J. Tewkssury* 





SY MOPSIS 
plans fail is because the y are allowed to die a ling- 


The reason why so many suggestion 


ering death. Enormous energy is put into them at 
first, but the interest in them is allowed to dwindle. 
The suggestion plan described herewith is a success 
because the management put sufficient energy into 
the project to keep it alive. 





Various kinds of suggestion plans have been tried and 
condemned as, partial, if not complete, failures by a great 
many manufacturing concerns in the past. I have had 
considerable experience during the past 15 years with a 
number of schemes which failed and others which at the 
start showed promise, but later had to be dropped through 
lack of satisfactory results obtained or lack of interest 
generally, 

Some four or five years ago, however, a new attempt 
was made, no scheme of this character having ever pre- 
viously been tried out by our company. Notices were 


SUGGESTIONS 


Every EMPLOYEE of this company is invited to 
make SUGGESTIONS. 

We want your CO-OPERATION in our work. 

We welcome CRITICISM. 

YOU are on the job. YOU are in a position to 
know what is needed, in many cases, BETTER than 
any one else. 

USE the suggestion BLANKS. Seal the SUGGES- 
TION in the addressed envelope and place it in the 
suggestion BOX at the EAST or WEST entrance, or 
send it through the MAIL (Local service). 

Each suggestion will receive my personal | 
ATTENTION. 

If you don’t THINK the reason given for rejecting 
a suggestion is a good one, take the question up 
PERSONALLY with the undersigned. 

If you do not receive an ACKNOWLEDGMENT 
for each suggestion sent in, NOTIFY the undersigned. 

DO NOT expect to be advised as to the REJECTION 
or ACCEPTANCE of your suggestion at once. It 
takes TIME to investigate and to SECURE the facts 
before passing on its MERITS. 


W. J. TEWKSBURY, 
Factory Superintendent | 




















FIG. 1. NOTICE SOLICITING SUGGESTIONS 


printed and posted on the bulletin boards throughout the 
factory, and a quantity of printed suggestion blanks was 
supplied to each department. The notices asked em- 
ployees to make suggestions at will, and for a while quite 
a number were many of which were worth 
while, saving money, improving quality, etc.; but after 


received, 





*Factory Superintendent, Automatic Electric Co., Chi- 


cago, Ill. 


a number of months they began to drop off. A few 
of the foremen, however, took considerable pride in thi 
matter from the first and were so enthusiastic in their 
efforts that it occurred 
problem was not so dillicult a one as it appeared, 
idea. worked out 

First, printed cards, as in Fig. 1, 
and posted throughout the factory, most of them being 


the solution of the 
The 


nahner: 


to me that 
in detail in the following 
were neatly framed 
placed above the drinking fountains, where they would 
be seen by all employees. Directly 
side of the framed notice Was fastened a suitable box, on 


helow or to om 





SUGGESTIONS 


"S386 





2-17-15 


Dere_. 


1 suggest that in patking the connector shelves, 


down the shelf te bolted in and the lid be fastened on with screws py 


that the brace which holde 


r 
adopting this method the boxes will not be destroyed and they can 


be returned. These boxes cost $1.97 each. We will require #00 


boxes on the St. Paul alone. 








Please investigate the above suggestion and return to m 


vw, J, Tewkebury 


Sigeed 


Does the suggestion invalve a change in design? __ Bo — 


Estomated cost of machine equipment required ? None 


one 
Estimated cost of new tools ot fixture required ?_ "OP 


€00 boxes for St. Paul alene 


Probable future yearly demand? 





Estimated saving per unt 


| 
| 
>» $1.57 per box | 
$822.00 

| 


Estimated total yearly saving? 


Remarks Get estimated cost of return of boxes, subtract from total 


saving. You should have oost of present box, cost of new box, etc. 


Signed 


The Department dengnated shall secure above information and return to Factory Supenate 


Se oceetaeted 
SUGGESTION } Gorey 


____ &. 3, Towkebury, = | 


Fac OR) remnTEROEe! 


ADOITONAL FORMATION OF BRETCHES CAN BE MADE OF THE BACH OF Tre SmEET 








FIG. 2. FILLED-IN SUGGESTION BLANK 

the front of which was lettered the word “Suggestions.” 
In this box was put a supply of suggestion blanks similar 
to the filled-in blank in Fig, 2, inclosed in 
An emplovee can take a blank 


address d 


» 


envelopes like Fig. 3. 
without being required to go to the foreman’s desk and 


ask for a blank and envelope. The average workman 


is found to be disinclined to do anything which in his 


estimation is likely to get him in wrong with the ma 


to whom he Iluman nature will out, and in 


some cases undoubtedly a jealous foreman afraid of his 


reports. 


job might take offense at something some one of hi 
employees suggested. 

as possible any chance for a 
lol the 


placed 


To eliminate so far 
feeling of this 
employee to do what he 


and to make it easier 


might like to do, we 


nature 


these addressed envelopes containing si rgestion blanks 
as specified. Another change that ts vital to the success 


of the plan now in operation consists In requiring each 
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foreman to send in a report once a week to the factory 
superintendent. He can make as many suggestions as he 
sees fit; but in case he has no idea to suggest during the 
week, he must before 9 a.m, of the following Tuesday 
send in a blank on which he writes, “No 
suggestion for this week,” and signs his name thereto. 


suggestion 


Any foreman failing to send in at least one bonafide 
suggestion or a blank with the foregoing remark during 
the week receives at once a copy of a form memorandum, 
Fig. 4. A factory superintendent’s instruction No. 64, 
dated Apr. 20, 1912, had already been sent to each 
department, outlining the proposition in detail, Fig. 5. 





W. J. TEWKSBURY 
| Factory Superintendent, 
DEPT. 51 








wel 


ENVELOPE 


FIG. 3. THE 





This one requirement can be said to have contributed 
more to the success of our plan than any other one thing. 

Pride entered into the matter. A foreman, realizing 
that a report must be made, disliked the idea of sending 
in a blank with a signed statement to the effect that 
he could think of nothing to improve conditions in any 
way, shape or form in his own department or anywhere 
else. He well knew that this department was far from 
perfect, and he know that I also was aware of it, with 
the result that the foreman began to think. Instead 
of taking things for granted, he began to use his head 
in a new manner possibly. He began to look for ideas, 
and in seeking for something worth while he discovered 
many cases that called for investigation and improve- 


[ tiindindiinen. 7 


| Dept. No. , 
Your attention is called to Supt. Inst. #64 which 
specifies that:- 











"All shop Foremen shall make a suggestion report 
at least once a week to the Shop Superintendent on F-248." 


®If there are no sugtestions to be made, they shall 
send in a report in the same manner marking it *no report® | 
and sign same." 





Your report for week ending has 
not been received. Please forward same at once, and in the 
future arrange so that this report will be sent in and receiv- 

| ed by Dept. #51 not later than 3 o’clock Monday of each week. 








FIG. 4. A GENTLE REMINDER 


‘nent. He found this layout in error, a blueprint incor- 
rect, a tool or fixture so designed as to interfere with 
the operator’s being able to turn out the maximum 
output in the minimum time. He discovered that he 
was possibly doing work that need not be done or that 
could be handled in another department at a lower cost 
and also save a transfer. His force of brain 
power was brought into active use and developed. He 
became a more forceful executive, looking at the world 
and at his work in particular from a different angle, 
As a result, thinking 


reserve 


md this example had its effect. 
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became more and more apparent, others became infected 
with the same desire and the plan became a success. 


Of course, all was not accomplished in a day, a week 
or a month. Conditions changed gradually and wer 
assisted by various schemes all working to one end, such 
as blotters, Figs. 6 and 7, and time cards, Fig. 8. The 


blotters are distributed to the office staff, foremen, engi- 
neers and draftsmen, while the daily time card is used 
by every factory employee for recording his time. 

Lead pencils on which were stamped the company’s 
name and the additional words, “Suggestions Wanted,” 
were purchased and acted as a constant reminder to all em- 
pioyees who used pencils. In each department we placed 
sue or brown prints mounted on heavy cardboard and 
Problems for the month appear on 
this sheet and also a calendar for the month. Figs. 9, 
10 and 11 are samples of the sheets mentioned. By 
selecting each month a new subject for the problem, 
such as time, thrift, save, etliciency, scheduling, trucking, 


changed monthly. 


CT Factory Supt’s Inst. #64 
April 20th, 1912, 


SUGGESTION REPORTS 








All Shop Foremen shall make a suggestion report at 
least once a week to the Factory Supt. on Form F-24686, 
If there @re no suggestions to be made they shall 

send in a report in the same manner mrking it “no report® 

and sien name. 

Suggestions, such as improvements in methods of 

| manufacturing, tools. equipment, increase of efficiency, | 
| gaving in the management of departments, should bo reported, 


Th> reports are to be sent to the Factory Supt. (Dept. #51) 





in @ sealod envelope, and an investigation will be made under 
personal instructions from his office. 

Suegestion forme should specify the piece number or 
drawing number in each case, and explain briefly and precisely 


the suggestion to be considered. If a sketch is required to 


| 
| 
| give the necessary information the same can be made on the 
reverse side of the suggestion repoft Porm F-248. 

These suggestion report forme are to be used by any 
employee desiring same. Forme shall be kept in a box in each 


department for use of employees desiring them. 


WwW J. Tewkebury, 








waT/s. PACTORY SUPERINTENDENT. 
ros 
FIG. 5. OUTLINE OF SYSTEM SENT TO SHOP FOREMEN 


rate setting, etc., interest is maintained, and new lines 
of thought are developed. In addition to the blueprint 
problem and calendar referred to, it was my practice to 
send out a letter to all department heads, foremen 
included, in which the problem was discussed at some 
length. 

About a year ago we began issuing monthly bulletins, 
printing a sufficient number so that each employee 
interested received In addition to this monthly 
letter a lot of local news appears th the bulletin, “doings,” 
and has gone a great way in creating further interest in 
this plan, particularly with those who previously had 
given the matter but a small amount of consideration. 
The results of our first year’s experience were not 
altogether satisfactory, and we made changes until we 
have what may be considered a fairly successful “Sugges- 
tion Plan,” even if passed on by a biased judge. 


one, 
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The management realized before the end of the second 
year that the plan was working along the right lines, 
and a banquet was arranged for. Employees who had 
tou their credit an approved suggestion during the year 
were given a ticket to the banquet and came as guests 
of the company ; all other employees were required to 
pay. In addition certain employees, according to the 
value of suggestions approved, were presented by the 
management with gold, silver and watch fobs, 
suitably engraved to show that they were presented by 
the company for valuable suggestions during 1913. The 
following year, 1914, was more as a record 
producer. In 1912 there had 
made a total of 302 suggestions, of 
147. In 1913, from 137 men and 
came a total of 714 suggestions, of which there were 
{81 approved. In 1914 the 146 employees made 1,314 
suggestions, and we approved 613 as being worth while. 
In 1915, the total number of emplovees being consider- 
ably reduced on account of business depression, there 
but However, the 


number 1,189 


bronze 


successful 


been but 41 employees, 


who which we 


approved women 


were 135 who sent in suggestions. 


total which 


made increased to 2,345, of 


——_—-——- 


STATIONERY - SS /\\/EQ - supplies. 


WHAT ARE WE USING THAT IS UNNECCESSARY 
OR TOO EXPENSIVE? 
FORMS,PAPER,PENS,PENCILS,ETC. 


AUTOMATIC ELECT eC ComPany 
es e200 
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PROBLEMS 


| Tomaric € 








| SCHEDULING WORK, CHASING, REQUISITIONING 
| AND TRANSFERRING STOCK. 
| NOW - IS - YOUR CHANCE 

TELL HOW YOU WOULD DO IT. 








FIGS. 6 AND 7. TWO FORMS OF BLOTTERS 


were approved, or than 50 per cent. In 1914 we 
celebrated the conclusion of the year’s work by a banquet 
at which we presented to those who had disting 
themselves various tokens of the 

The best record was made during that year by the fore 
man of our screw-machine department, and he received 
Others received 17- and 15-jewe 


more 


uished 


company’s appreciation. 


a 21-jewel gold watch. 


gold watches, diamond-set knives, gold, silver and bronze 
vatch fobs, etc. The value of the total approved sugges- 


tions made determined the class in which the individual 
was placed, and the value of the article presented was 
in accordance with the the 
from that particular individual. There were seven classes 
or divisions that year, the seventh being those 
at least one approved suggestion to their credit and were 
therefore invited to be the guests of the company at the 
banquet. 

In 1915 the same arrangement made, with the 
addition of a dance after the banquet. The tokens for 
1915 consisted of all the articles used in previous years, 


value of suggestions received 


who had 


Was 


MACHINIST 


pa 
~2 


with the addition of three classes of rings. In class 
No. 1 the rings were set with ten diamonds, one in 
each of the finger holes of the dial of the automati: 
phone, as on each ring was engraved a facsimile of the 
dial. Class No. 2 rings were set with one diamond, and 
class No. 3 were plain, all, however,* being engraved 
with the dial, as in case of classes No. 1 and No. 2. The 
banquet was attended by 700 of our employees, which was 




















just double the number attending the first banquet im 
1915. We have received suggestions from office bovs. 
clerks and stenographers. Everybody is thinking, and 
the fever is catching 

We bar all employees above the rank of foreman from 
competing, but do not of course bar them from making 
i a ; Porm FI 
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FIG. 8 THE TIME CARD 


The 


during 


which any one 
is $6,700. We have 
all the 
employe 


Suggestions. vreatest saving sugyves 
a singie year 
total 


year by 


tion has made 
where the value of 
the 
Ther 


whi h ho 


had several instances 


made during one 


rea hed S1.000 or 


suggestions 
been hundreds of 


could 


more, have 


approved suggestions on money value 
be fi and 
tion 


expenditure of 


the sugges 
and the 
for 


gured, many cases where adopting 


meant a higher manufacturing cost 


a considerable 


has 


sum of money tools. 
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YOU THINK OF THE REST 


FIG. 9. EXAMPLE OF MONTHLY CALENDAR 


safety-first suggestions, 


fixtures, etc. We 
and they are frequently received. 

I recall that one boy in particular, 
carriers whose duties took him all over the plant, made 
14 suggestions during the year 1915, and 8 of them were 
approved. They were all worth while, although none of 
them saved any great amount of money, nearly all being 


encourage 


one of our mail 
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FIG. 10 EXAMPLE OF MONTHLY CALENDAR 


along the line of efficiency. For example: In the office 
in which this boy works there are about a dozen overhead 
250-watt lights, one for each 16-ft. square. Each one is 
controlled from a switchboard located at one end of the 
oflice. One of the errand boy’s duties is to switch off 
lights when not needed or to switch them on at request, 
and it was noticed that each time a new boy was hired 
he had to learn which button to snap. The suggestion 
was to put up a plate designating the buttons and thus 
avoid delay and annoyance. I simply cite this case 
to show what a boy will notice and comment on when 
the whole force is more or less interested. Each sugyes- 
tion when received is given a number and immediately 
acknowledged on the form, Fig. 12; when approved or 
rejected, the person making the suggestion is immediately 
advised by a special form. 

Our suggestion year begins on Dec, 1, and since that 
There 


have been approved so far this year 297 suggestions. 


date last year we have received 854 suggestions. 


A number of these, however, were suggestions made last 
year, as it takes and often 
months before a suggestion is finally approved or rejected. 
There are for this. 
most importance are acted upon first; and frequently 


sometimes several weeks 


several reasons Suggestions of 
a suggestion may require experimental work and_ the 
approval of the engineering department, as well as various 
other departments, in some cases, all of which takes con- 
siderable time before justifying a final decision. 
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FIG. 11. 
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Another feature in connection with our plan is that 
each suggestion made is sent to me personally in a sealed 
envelope, and [ personally approve or reject it. True, 
I do not do the actual work of investigating the value of 
each suggestion made or estimate tool costs, savings, etc., 
but I do finally pass on the merits of the point involved. 
Each suggestion being acknowledged the day it is received 
and notice being sent out the moment a decision is 
reached are of considerable importance in maintaining 
a satisfied state of mind in the employee. In advising an 
employee that his or her suggestion has been rejected the 
cause of rejection is always given, and I repeatedly call 
attention in “Doings” to the fact that in case an employee 
has reason to believe that an error has been made in the 
decision he shall make it a point to see me personally 
and explain his views and reasons. 


ASSURING A SQUARE DEAL 


Not allowing the general foreman, master mechanic 
or the head of any division outranking a foreman to 
compete reduces the chance of a possible suspicion arising 
that some foreman’s thunder has Also, 
having employees and foremen send their suggestions to 


been stolen, 











Mr. ee 
We acknowledge receipt of your sugges n of ae 
regarding __.._ a ee 
This suggestion will be given due consideration ard @ memo~ 
rand k rw l be soon as possible 
Ww. J. Te 
FACT ERINTENDENT 











EE 


FIG. 12. ACKNOWLEDGMENT FORM 


~ 


another chance for complications. 
square, giving all an honest deal, 
employee is secured and ultimate 


me direct eliminates 
By playing the game 
the confidence of the 
success is assured. 

The banquets, the public presentation of tokens in 
the presence of all one’s fellow employees, personal pride, 
the success of others—all tend to create interest and 
enthusiasm, which to my mind can be maintained in- 
definitely just so long as everyone is treated honestly 
and justly. have had cannot possibly 
be due to any peculiar condition in our plant. Others 
can secure the same results if the proper methods are 
adopted and used. Many are undoubtedly having equal 
success by means of other plans than ours, but the fact 
remains that what we have we have; and what has been 
done is being done here with increasing success each year 
in spite of the failures that have been experienced with 


The success we 


other systems by other firms. 
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Resharpening Old Files 


By Ceci H. Strrure 


To resharpen an old file, heat it in a furnace or forge 
until a good scale appears uniformly over its surface 
and harden it at the proper temperature. Then take a 
good stiff file brush and clean the file thoroughly. You 
will find that the scale comes off readily, leaving the 
file with fairly good cutting qualities. The only trouble 
with this manner of sharpening a file is that it can be 
repeated only a few times. 
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Storage of Grinding Wheels 


Grinding enters so largely into modern manufacturing 
methods today that the safe storage of the grinding wheel 
demands attention. The wheels usually vary largely as 
to size, and quite frequently wheels of the same general 
dimensions will vary considerably as to both grain and 
grade. 

If the wheels are piled on top of one another the 
constant handling to which they will be subjected may 
result in damage; further, the identification tab is sure 
to get damaged or lost. Undoubtedly the best way to 
store grinding wheels is to stand them on a wooden rack 
so that any one wheel may be reached without interfering 
with any other wheel. 

Apart from the larger wheels that will stand in a rack 
there are many kinds of small wheels required both for 
internal work and for general toolroom requirements. If 
an open rack is used for the large wheels, the small ones 
may be kept in boxes on the rack; but 
vrinding is done, the best Way to store the wheels, in the 


where much 
opinion-of the writer, is to have a special rack or cabinet 
for the purpose. 
vears given satisfaction in a large plant where many sizes 
of wheels are used. ; 
The general dimensions of the rack are given on the 
illustration, and it will be seen that the inside dimensions 
14- and 


A strip across each of the 


The one shown in Fig. 1 has for some 


are such as to accommodate wheels of 24-, 18-, 
12-in. diameter respectively. 
various pockets effectually prevents any wheel from run- 
ning forward. 

It will be noticed that three drawers are provided for 
storing the smaller wheels. These drawers are 24 in. 


Letters from Practical Men 
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of adjustable spacers a variety of pockets may be formed 
for storing smal! wheels for internal grinding. 

By putting the grade and grain of each of the large: 
wheels on its periphery with a stencil it is possible with 
Apart 


a glance, and 


such a rack to extract at once any wheel desired. 


from this the stock available is seen at 
consequently there is less risk of running out of sizes 
accidentally. 

Made of white wood, generally about 114 in. thick, the 
cabinet presents a solid appearance, takes up very little 
space, considering its capacity, and will add to the 
efficiency of any tool-storage service. 


Guildford, England. WaLTrer G. Groocock, 


Future of the Public-School 
Machine Shop 
This is not written in the nature of a prophecy, but to 


set forth what, to the 
come of the industrial-education movement, if the schools 


writer, seems to be the logical out- 
are to progress and do the work which was expected ol 
them. 

My understanding of the trade school (and I confine 
that it is 
intended to keep up the supply of mechanics. The appren- 


myself to the machine-shop department) is 


Indeed, in most shops 
The 


largest number of their so-called machinists are simply) 


tice system in most shops is dead. 
they will not even consider taking an apprentice. 


men who turn a wheel or pull a lever, merely operators. 
Is this the kind of that will 
where the son will follow in the father’s footsteps with 
There is nothing there that will tend to produce 


sto k 


produc eC mec han Ss, 


pl ide Se 


mechanical ingenuity or genius, such as the old-time 
Le . 
5! shop used to produce. In fact, the contrary is true. 
bf . . . " . . 
1 In view of this condition, then, some of our far-seeing 
; manufacturers began talking trade schools. The idea did 
* not originate among the teaching profession. It came 
9? from hard-headed, shrewd business 
b men, who as they saw the gradual 
- ie a passing of the apprentice system, be- 
" r<&J , , > i° gan to look around for a_ substitute 
; Lee 3 %]Zq SSE and evolved the trade school. But 
age ° ai ES ZA a ] . . 
“Lie 4 LE a a having created the idea, they were 
t CG Mio a eZ < . . 
LA GD content to turn it over to the educator. 





FIGS. 1 AND 2. STORAGE 


long, Isl, in. drom back to front and | ,o and 4 in. deep 
respectively. The two lower drawers have thin longi- 


tudinal spacers, so that 6- and 4-in. wheels stand edgewise 
and close together, thus giving maximum storage with 
accessibility. The lowest of the three drawers is shown 
in Fig. 2, with dimensions as used, but these of course 
must be varied to suit the wheels to be stored. The top 
drawer should be divided in such a manner that by means 


CABINET FOR ABRASIVE WHEELS 





Now that the schools have passed their 
infancy, so to speak, and are begin- 
ning to arrive at the interesting stage 
where they take on character and in- 
dividuality, the manufacturer is get- 


ting interested again and can begin to see in them 
something besides a plaything. With this added inter- 


est will come a desire to step in and shape the policies 
of the school, so that the graduate will fit into the machine 
shop or toolroom with the least possible adjustment. In 
other words, our school shop must differ in no way from 
the commercial shop, as we must always consider the 
kind of a place the boy will work in. 
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[ expect to see the school shop commercialized. It will 
have to start manufacturing on a commercial scale some 
article or tool that will give sufficient general work in 
the shop and toolroom to develop all-around machinists, if 
] may use an expression to which no two people give the 
same meaning. It may even monopolize the market for 
its product by making the price below competition, and 
it can do this because it has no labor expense. 

Such a course of procedure would be bound to hurt 
somebody, but this must be foreseen and taken care of. 
The thing must be done, even if it does hurt a few indi- 
viduals, because it is a question of the greatest good for 
the largest number of people. 

A possible solution might be to have some of the manu- 
facturers’ associations cobperate and decide what particu. 
lar line of work should be undertaken. The school could 
then go ahead and take over that line, as private land is 
taken by the right of eminent domain and compensation 
paid to the parties damaged. 

But by whatever method the result is obtained, I feel 
that some such action should be taken and these school 
shops put on a self-supporting basis. For surely so much 
labor should at least be made to support itself instead of 
only partly doing so, as at the present time. In order to 
preserve the commercial standard of the product, it may 
he necessary to employ some experienced workmen in addi- 
tion to the instructors. 

There will always be 
the school to too great an extent; but I believe that, with 
the proper mixture of shopmen and schoolmen on the gov- 
erning board, the proper balance can be preserved. 

Westfield, Mass. Burton A. Prince. 


the danger of commercializing 


Improved Type of Sine Bar 


Those of us who set sine bars know that frequently one 
can spend a considerable amount of time in getting the 
bar just right. It was to save this time that the sine bar 
shown was devised. 

The bar is }2 in. wide, % in. thick and 1042 in. long. 
It has two holes through it at the ends, these holes being 
exactly 10 in. apart, center distance, and ,', in. in diam- 


eter. Pins are snugly fitted to the holes, and on these 
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IMPROVED TYPE 


pins are two 1-in. Brown & Sharpe micrometer test gages, 
such as come with all 1 to 2 in. micrometers. 

[t will be noticed that the disks project beyond the bar. 
If the bar is clamped against an angle plate, the lower 
end does not rest upon the surface plate, but the lower 
part of the disk touches the plate. If conditions are such 


that the bar cannot extend down to the base plate, the 
lower disk can rest on a parallel. 

All that remains to be done to establish the angle with 
the bar is to multiply the natural sine of the angle by 
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the center distance between the disks—10 in.—and set a 
vernier height gage to this dimension, using the side of 
the beam marked “Outside.” Rest one disk of the bar on 
the surface plate or parallel and swing the bar so that the 
other disk just touches the under side of the projecting 
finger of the height gage—that is, standing on the surface 
plate or parallel, as the case may be. This establishes the 
angle. If an angle is being checked, the reverse of the 
foregoing is the correct procedure. 

It will be seen that this bar can be set in a minimum 
amount of time, that only one “feel” is involved and that 
adding one diameter of a disk is eliminated. 

New York City. WesLey E. McArDELL. 


Sheet-Metal Data for Making 
Steel Furniture 


The accompanying illustration shows data and tables 
which have been developed for laying out and bending 
sheet metal in the manufacture steel furniture. 
Theoretical accuracy is not contemplated. These tables 
and are intended to used by the practical 
mechanic in the process of actual production. 

The rule for determining the development length 
or cutting size of a piece to be bent, where outside 
From the length 


of 
rules be 


measurements are given, is as follows: 


FOR DETAILING SHEET METAL 









ws. . es 

os os oc 

a’ 2. ad an 2 2 

‘co oes 3° m 2,> @ 2: 

Z zs eas Zz 5 o2s 625 
. Be Exh = Ee he = us be 
o =s =X G © =s =o BS 
o oa Bln 6 oa Boe 25 
cS 2. ee & C] ou, om & Fos 
7 As FHA 0 AS SEA BEA 
1 0.. */s39 21/4 14 0.078 1/16 7/es 
2 0. E 13/4, 2/54 15 0.073 SS "Jos 
3 0.250 3/16 3g 16 0.062 3/as 3/s 
4 0.234 11/39 3/4 17 0.056 3/es 3/50 
5 0.218 5 /eo 21 / 64 18 0.050 3/e4 5 /as 
6 0.203 5/s0 5/16 19 0.043 1/9 fos 
7 0.187 */os ®/s0 20 0.037 1/39 1/14 
S 0.171 M% M% 21 0.034 1/99 1/14 
9 0.156 T/es 15 / a4 22 0.031 1/30 3/44 
10 0.141 7/04 7/39 2 0.028 1/e4 3/es 
11 0.125 3/s9 3/18 24 0.025 1/es 3/5 
12 0.109 . “4 ™ /¢4 25 0.021 1/4 1/3 
13 0.093 5 /u4 9 / ss 26 0.018 1/o4 1/39 








Nod Q125 Stee! 
Noll 0125 Steel 


i f 
Fig ] yn / 

















Syre 
(fe /i 44 125 ~~. 
a" Steel J 
Fig 3 Fig. “a 
FORMS OF BENDS FOR STEEL FURNITURE 


of all dimensions subtract 144 times the thickness of 
the metal to be used for each right-angle bend. 

Example No. 1—-2 + 2 + 2 6 in.; 1% times 
the thickness of No. 11 steel equals ¥ in. for each bend. 
For two bends, 2 K #4; = % in.; 6 — % = 5% in, 
the cutting size of the material. 
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Example No. 2—1 +1+14%+1+1+4+141 


+ 1 = 8% in.; 1% times the thickness of No. 11 steel 
equals ;*; in. For seven bends, 7 X #y = */i¢ = 14% 
in.; 84 — 15 = 64% in., the cutting size of the 
material. 


The rule for locating the first bending line from the 
end of the sheet follows: Subtract 34 times the thickness 
of the metal used from the measurement given in detail 
in example No. 3. The answer will be the distance of 
the first bending line from the edge of the sheet. 

Example No. 3—First dimensions given, 2 in; thick- 
ness of No. 11 gage = 1% in.; 3% times the thickness of 
No. 11 gage equals 3’; 1 3% in., which 
is the distance of the first line from the end of the sheet. 

The rule for locating the second bending line from the 
first bending, line is as follows: Subtract 114 times the 
thickness of the metal used from the outside measurement 
siven in detail. The answer will be the distance of the 
second bending line from the first bending line. To lay 
out three or more bends, use the same rule as for the 
WittiAM L. WEBER. 


in. : 2 — ay = 


second bend. 

Two Rivers, Wis. 

* 
Forging Straps by Hand 

In this time of stress many shops have to do the best 
they can with limited appliances. This is particularly 
true of blacksmith shops, and many interesting tools have 
been improvised to meet the present rush. 

When repetition work is to be done, the modern smith 
too often thinks that the drop hammer and the press 
provide the only solution. In so thinking they are of 
course overlooking the fact that the smiths of old did ex 
cellent work with anvil tools, which in some classes of 
work are nearly as fast as the drop hammer or the press. 








Fig.! The Strap to be 
Forged 


The Forging Tool 


TOOLS FOR FORGING STRAPS BY HAND 

The following is a case in point: A shop busy on some 
general service wagons for the army required about 1,000 
straps, as illustrated in Fig. 1. Drop or press forgings 
being out of the question, a smith was put on to make 
the straps by hand. His progress was so slow that his 
foreman was in despair. The writer, visiting the shop at 
this time, was told the difficulty and suggested a set of 
anvil tools, Fig. 2. 

Another smith made a set of these tools from a sketch 
and with them turned out 900 staples complete in 12 hr. 
Considering that this was his first batch, the time was 
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good, but undoubtedly he could do 80 per hr. with ease 
in any subsequent lot. 

The illustration requires little explanation. The bot- 
tom tool A is forged square at B to fit the anvil. Riveted 
on the side are two guide plates C, which serve to guide 
both the steel to be worked on and the top tool D. The 
lugs # on the top tool are best made solid, as drawn, but 
The method of oper 
Il. KING. 


they could of course he riveted on. 
ation is obvious and needs no description. 
Guildford, England. 


Truing a Lathe Center Without 
a Center Grinder 

Before the modern lathe-center grinder came into use, 

the general method was to anneal the center and then turn 


it up. To avoid this annealing, rough the center down 





TRUING A LATHE CENTER 


to gage by hand on an emery wheel, then stick it into the 
live spindle. Prop a 
in. in diameter against a tool in the tool post at 


small worn-down emery wheel 
about 2 | 
the proper angle and press it against the center running at 
a high speed. 

The sketch shows a ¥4-in. piece of flat steel clamped 
under the tool and supporting the emery wheel. 

Stockton, Calif. M. JACKER. 

& 
Special Boring Machine 

Having a number of large shaft bearings to bore in 
dough-mixer frames, we decided to build a special’ duplex 
boring machine, the centers on the boring bars being the 
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A SPECIAL BORING 


same as on the frames to be bored. The two frames were 
set in an upright position and bored through with a tool 
fixed at each hole. Afterward a shell reamer was passed 
through 
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The operation is so simple that it requires only about 
3-in. holes instead 
old way, when they 


an hour’s time to bore and ream four 
of nearly a day for each frame in the 
were bored on a large drill press. 

In the illustration at A is another job that we 
on this same machine. Two grooves were planed parallel 
bored. The was 18 in. long, 
only 5 in. on each end, 


bored 


with the holes to be piece 
but the 
the center being chambered. 

As the boring bars could travel only 14 in., we set the 
part A on two 2-in. shafts 2 to act as “ways.” After going 
through the first end of the holes, we released the clamps 
and pushed the work ahead about 6 in., then clamped 
down, ready for the other end of the bore. As there 
were two sets of holes to bore with centers 6 in. apart and 
us the boring bars were 161% in. apart, only one bar could 
be used; but as the holes were central with the grooves, it 
was only necessary to set the ways central with the boring 
bar and turn the job end for end to get both sets of holes 
Perer Morta. 


holes to be bored were 


bored. 
Joliet, Il. 


Babbitting Solid Crossheads 


The illustrations method of babbitting solid 
crossheads of locomotives. First, a back cylinder head 
is bolted to the wall of the shop or one of the columns, as 
at A, Fig. 1. In using, a distance piece, as 
shown, is put in the cylinder-head counterbore, next the 
the babbitting mandrel B. Then the ad- 
which is in three parts held together 
is put in the piston-rod end of the 
The upper 


show a 


wooden 


large end of 
justable bushing C, 
by a spring band, 
crosshead and this is put on the mandrel B, 
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FIGS. 1 AND 2. AN ADJUSTABLE BABBITTING FIXTURE 


piece, representing a guide and adjustable as to width, 
is put in place and set to proper width to suit guides of 
The series 
sizes from 
holding 
Fig. 1, 


locomotive to which the crosshead belongs. 
of graduations in Fig. 2 shows the range of 
6,75 to 6°°/,, in. The clamp D, Fig. 2, is for 
the forms in place, while the small jack-screw £, 
is for raising or lowering the end of the crosshead as may 
seem necessary. The babbitt is then poured. 

Another mold for babbitting solid crossheads and those 


having shoes is shown in Fig. 3. The spindle A put 


through the crosshead, the large tapered part being made 


MACHINIST 





Vol. 44, No. 19 

to fit the bore at the piston-rod end. Then the sleeve B 
is put in from the opposite end over the spindle A, the 
entering where the front end of 
the main rod goes in. Next the end plate D is put on 
and tightened, then plate #, both of these plates having 
eye-bolts shown, and cross-end plates F are put in place 
and tightened by the long through bolts. The top and 


square tapered part C 




















— 





FIG. 3. ANOTHER TYPE OF BABBITTING FIXTURE 


place and the eye-bolts swung 
using gages of 


bottom forms are put in 
into the slotted ends and tightened. By 
different thicknesses, the distance between the mold and 
the crosshead shoe can be made to suit. 

The large eye-bolts are for the purpose of picking up 
the mold after pouring, as it- gets very hot. The molds 
G and // are usually made of three different thicknesses 


to suit requirements and are 4s less in thickness at 


bottom than at top to facilitate easy removal. When 
assembled, the entire rig can be set on a small horse or 
stand, and after one side is poured it can be easily 
swung over to pour the other side. 

Renovo, Penn. Joserpu K. Lona. 


Gated Pattern Holder 


The illustration shows a holder for gated patterns. It 


is a casting 8 in. long, with a 54-in. square shank and an 






opening large enough to take the head of a ¥4-in. bolt. 
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GATED PATTERN HOLDER 


The pattern gate is held to the holder by the bolt. The 
shank of the holder is held in a vise at any desired angle. 
The method of inserting the bolt makes it readily replace- 
able when it becomes worn. A. E. Howapay. 

Naugatuck, Conn. 

xs 

The British Board of Trade announces that the 

apply to the follow- 


prohibition 


on the importation of hardware does not 

ing articles: Awl blades, bayonets, bullet molds, caps for 
cartridge making, cartridges, cases, hammers, horse clippers 
jacks, small and screw percussion cap shells, pliers, pulleys 


spanners, tools for 
trenching struts 


scythes and sickles, shears, 
masons or shipwrights, 
tubes. 


and blocks, 
carpenters, 
and brass or 


coopers, 


copper 
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Helpful Drafting-Room Hink 


The quill shown in the illustration by W. J. Gaffke on 
page 188 is rather old. The draftsman, however, some- 
times has no means of getting the tin to make such a 


device. Under such conditions the one shown in Fig. 1 
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FIGS. 1 TO 3. HELPFUL DRAFTING-ROOM KINKS 


may be used. Two common pen points are inserted, as 
shown, about jg in. apart. 

In Fig. 2 is shown a quill that can be found around the 
shop all ready made, and Fig. 3 shows a contrivance that 
is useful when the ink in the bottle is low. Bend a paper 
clip A as shown at B, insert it in the quill, and the ink 
can be obtained at the very bottom of the bottle. 


Chester Park, L. I. M. 
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Built-Up Circular Forming Tool 


CARRY. 


I don’t like to be “kicking” all the time. but in relation 
to Mr. Bennett’s article describing a built-up forming 
tool, American Machinist, Vol. 44. page 560, there are 
a few things about forming tools that he neglected to 
say. 

We have been using forming tools on National Acme, 
Gridley and Cleveland automatics for years and at very 
high speed. We work to a limit of 0.002 in. and use 
up, almost entirely, all our forming tools. My personal 
experience leads me to believe that a built-up forming 
tool would be highly and impracticable, 
primarily because of the rivets and secondarily because 
of the difficulty of true assembling. , 

A forming tool, on account of the stresses imposed 
upon it in service, must be of solid construction and 
rigid. Now a_ tool that Mr. 
Bennett, while it may work all right, is not suitable for 
the high production requirements of the present day. 
In such a built-up tool the line of fracture would be 
straight to the center of the cutoff tool, so we should 
lose the cutter and have to replace it. This would, very 
likely, be a frequent occurrence, owing to the lack of 
support, caused by minute particles of scale, grit, ete., 
getting between the disks of the tool while assembling, 
Nothing is perfect, you know; and while we all know 
the impossibility of making anything dead true, it is 
also a fact that nothing can be made perfectly clean. 
It is the unavoidable dirt and grit that would cause 
trouble. 


undesirable 


such as described by 





Discussion of Previous Question 


Ce TUTTI ML LLC CLL GLC ccc 


MACHINIST 


gH 
2 
~ 








Tit ———— 


= 


Furthermore, a built-up tool is capable of very little 
grinding, since in grinding out a rivet not only a great 
deal of valuable tool steel is lost, but the tool is greatly 
weakened. The grinding operation mentioned is really 
quite simple. In sharpening a solid formed tool it is 
simply spun on an arbor, a dished grinding wheel being 


Any 


good tool grinder could readily grind this forming tool. 


used to give the correct wheel clearance. fairly 

In our practice we have found it better to use a solid 
forming tool. The tool is ground 5 deg. below the center 
and is set in the machine with exactly the same setting 
as that of the cutting-olf tool 
American Machinist, Vol. th, 
operating on cold-rolled stee] the line of fracture will 
the cutting 
downward, of a depth about equal to the depth of the 


which I deseribed in 


page O18, In a solid tool 


approximate a vertical line, from point 


Breakage is not so very common, the tool as a rule 
that is, 
good general average we might say that the formed tool, 


cut, 
simply requiring orinding sharpening. As a 
In case of fracture, would break about ly mn. back from 
the cutting edge. Sometimes, but rarely, the break will 
he, or even exceed, 1 j in. 

Generally speaking, to meet present day conditions 
give me the faster, more easily made and more economical 
solid forming tool, J. B. Murpity. 


Plainfield, N. J. 


Machinist Instruction in the 
Public-School System 
On page 606 Mr. Mackenzie touched upon a rather 


the difficulty ol 
vocational 


delicate subject when he mentioned 


obtaining commercial work for trade and 
schools and disposing of it upon favorable terms. 
Inspection of the machine shops in the various trade 
schools in Massachusetts will show this to be true to any 
one who recognizes commercial work when he sees it. 
This inspection will sometimes reveal also the reason why 
a lack of con 
the 


schools to turn out machine parts that will stand the acid 


namely, 
the ability of 


it is difficult to obtain such work 
fidence on the manufacturers’ part in 
test of the commercial inspectors. 

The manufacturers do well to refrain from placing 
orders with such trade institutions until the schools have, 
in a measure at least, demonstrated their ability to do 
work that in proper selection of material, in accuracy of 
execution and nicety of finish meets the requirements of 
the commercial standard. 

However, with the proper equipment and methods of 
doing the work it is not impossible even with boys to 
acceptable to 
this 
statement one of the Massachusetts trade schools has sold 


manufacture machine parts that will be 
responsible machine-tool builders. As evidence of 
thousands of such parts to the manufacturers in the past 
few years, has under way several thousand such parts at 
present and would have no diffic ulty in obtaining orders 
one department of a 


That is only 


for thousands more 


824 AMERICAN 
school in which there are others doing the same thing on 
a smaller scale with less equipment and operating expense. 

Apparently, the way to convince the men of responsi- 
bility in the commercial world that. the can 
produce quality work is the same as in any other line—by 


schools 


doing it. 

As to the boys’ proneness to say, “We did it this way at 
the school,” and to believe firmly that no other method is 
correct, the writer is inclined to attribute such an attitude 
to lack of experience rather than to consider it character- 
istic of the vocational-school product. Do we not all 
recall the younger and less experienced men coming into 
the commercial shops and saying almost the same as the 
schoolboy did, “We used to do it this way at the old 
shop,” or, “That ain’t the way we did it down to Reed’s” ? 

Sterling Junction, Mass. M. H. Fereuson. 


CranKkpin Repair Job 


The article by James Ellis on page 470 reminds me 
that twice I have had similar work to do in our small 
shop, but was obliged to follow a different method. 
Owing to the fact that the equipment was somewhat 
limited, the whole job was done in the lathe. 

The crankshafts were about 5 in. in diameter, and 
the pin in both cases was broken very irregularly—a 
condition that made it possible to avoid keyseating. First, 
the two halves were placed on blocks and the broken 
ends of the pin brought together. A clamp was made 
from 2-in. square iron, and 114-in. bolts were put around 





CRANKPIN REPAIR KINK 


the throws near the shaft, as shown in the illustration. 
Between the the two farthest from 
the pin were set two heavy jacks, and the clamp bolts 
were tightened, bolts and jacks being adjusted to bring 
the two ends of the shaft nearly in line. 

The shaft was then placed on centers in the lathe 
and the jacks and bolts adjusted until the shaft ran 
as true as possible. The shaft, still clamped together, 
was bolted to the carriage of the lathe on suitable block- 
ing, with the center line of the crankpin approximately 
in line with the lathe centers. With a drill with a long 
extension held in the chuck serving as an improvised 
boring bar, a 3-in. hole was bored through the crankpin 
and counterbored at each end to receive the head and 
part of the nut of the bolt. 

A bolt was made, as shown, a drive fit in the 3-in. 
hole, with the head to fit the counterbore. A nut with 
the hexagon turned off to fit the counterbore was also 


throws on corners 
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provided, leaving enough of the hexagon projecting to 
tighten up with a big wrench. This bolt was driven in 
and the nut tightened, after which, the clamp and jacks 
were removed and the shaft again placed on centers. 
The bearings were turned and the rough edges of the 
break filed off, finishing the repair. The nut, which 
had a rather fine thread, held the rough edges of the 
break together so tight that keys were unnecessary. 
Morrisville, Vt. J. O. REEb. 
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Counting Gear-Wheel Teeth 


The simple little kink of “marking the space instead 
of a tooth,” given us by Mr. Fletcher on page 1044, 
Vol. 43, caught me right in the neck, as it did Professor 
Sweet, and like him I tried it on my foreman mill- 
wright and some other boys. I must admit that we all 
appeared very small. 

On page 295, Vol. 44, F. R. Mann takes exception to 
this idea, offering us a better way—* Mark the tooth and 
count the space”—telling us the chances of going wrong 
are materially lessened, because Mr. Fletcher’s method 
does not take into consideration that “there are as many 
spaces as teeth in a gear.” He also requires training 
our method of thought in another direction to make his 
method workable, which summed up in a few words 
means, “Change your count and leave the mark alone.” 
Mr. Fletcher tells us “Change your mark and leave the 
count alone,” and it requires no stretch of the imagina- 
tion to decide which is the simple method. 

After reading Mr. Mann’s suggestions I decided on 
further experiments. Securing a 49-tooth wheel from 
the toolroom lathe, I placed it before my own special 
draftsman (a clever man with jigs and tools), with the 
numbered side downward, of course, and asked him to 
count the teeth. He commenced by marking a tooth and 
19, then counted again because he thought it 
should have 50 teeth. The second count also produced 
19, but he would not correct without 
another count, marking off the teeth in fives. I then 
suggested Mr. Fletcher’s method—to mark a space—and 
after a trial he was quite satisfied that his method had 
been wrong. I then introduced Mr. Mann’s suggestions, 
and after practical experiments we could not accept it as 


counted 


swear it Was 





meeting the case. 

Of course, we all believe in and carry out the casting 
or stamping of the number of teeth on wheels whenever 
possible, but many of us who have the handling of repairs 
and alterations to machinery must still rely upon the 
count as the only method of finding the number of teeth 
in a wheel. At least a dozen men in my own circle, 
including myself, will find this simplified by the sugges- 
tion of Mr. Fletcher, “Mark the space and count the 
teeth,” leaving Mr. Mann’s suggestion severely alone for 
several reasons, one of which may be given—because there 
are as many teeth as spaces in a gear—a fact that 
appears to have been entirely overlooked by Mr. Mann in 
accusing Mr. Fletcher of neglecting the obverse. 

Belfast, Ireland. F. P. Terry. 
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Wire Covered with Enamel is gaining in application for 
certain electrical uses in tropical climates. It is claimed such 
wire has withstood an electrical pressure of 1,000 volts after 
immersion in caustic sulphurie acid, nitric acid and 
hydrochloric acid for 48 hours each and in potash 35 minutes 


soda, 
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Metric System in Export Trade 
By Henry R. Towne* 


An editorial commenting on a reference to the metric 
system in a recent report by Dr. S. W. Stratton, Director 
of the Bureau of Standards, Washington, was published on 
page 563 of the American Machinist. Having long been 
a student of the metric question as related to our na- 
tional interests, I became interested in ascertaining the 
origin of the report in question and the facts concerning 
the use of the metric system by the American manu- 
facturers who were named in that report. 

For the first of these purposes I called on Doctor Strat- 
ton in Washington, who explained to me the origin of the 
report and stated that one of his objects in writing it was 
to show the extent to which American manufacturers are 
responding already to the preference of their foreign cus- 
tomers for the use of the metric system in export trade. 
For the other purpose I addressed letters of inquiry to the 
manufacturers named in the report. The result of 
these investigations is summed up in the following state- 
ment. 

A report entitled “Metric System in Export Trade,” by 
Dr. S. W. Stratton, Director of the Bureau of Standards, 
prepared by request of the Secretary of Commerce, was 
transmitted by him to the Secretary of the Treasury in 
November, 1915, for use by the latter when attending 
the meeting of the International High Commission on 
Uniformity of Laws, in Buenos Aires, in March, 1916. 

In that report fifteen American manufacturers were 
named as examples of the large number who are “already 
using the metric system.” Desiring to ascertain the ex- 
tent to which this statement conformed to the facts, I 
addressed a circular letter of inquiry, dated Mar. 27 
1916, to each of the parties named, requesting brief 
answers to the following questions: 


. 


1. What proportion of your product is made to metric 
dimensions? 
2. Do you use metric measures except in executing orders 


which require them, and if so, why? 
3. In executing orders based on metric 
workmen need to make large use of metric scales or are they 


measures, do your 


guided by gages and templets furnished to them? 

4. Do you favor legislation intended to compel the ulti- 
mate abandonment of our present units of length and the 
substitution therefor of metric units? 

5. If not, for what reasons are you opposed to such 
changes? 


Replies were received from all but two of the parties 
addressed, the character of which is indicated by the 
following extracts: 

American Locomotive Co.—‘Are using metric system 
when the purchaser requires it. Not a very large propor- 
tion of our output. Workmen guided chiefly by gages 
and templets, not largely by metric scales. Do not favor 
compulsory legislation, which would work a great hard- 
ship and cause confusion and unnecessary expense.” 

Baldwin Locomotive Works—*“Do not use metric sys- 
tem except when specified. Have built 300 locomotives 
in all to metric measures. No inconvenience in using 
them ; indifferent as to legislation.” 

Brown & Sharpe Manufacturing Co,—“Make tools to 
metric system for sale in metric countries, but use the 
English system entirely as a basis for work. Strongly 
opposed to compulsory measures which would introduce 





*Chairman of the board, The Yale & Towne Manufacturing 
Co. 
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‘endless confusion which would continue for generations 
to come.” “ 


Pratt & Whitney—“Use 
taps and cutters for metric countries ; 


metric measures in making 
in tool department 
Never called 
Ar 


only use them to ‘an infinitesimal degree.’ 
on to use them in filling orders for machine tools. 
all scales, gages, 


opposed to the change. If made, 


uring instruments and drawings would be worthless and 
require replacement at very great expense.” 

Waltham Watch Co.—No reply. 

Standard Tool Co.—*‘Proportion of product made to 
metric dimensions is very small. Metric 
the manufacture of tools and mav become universal ‘some- 
time in the future.’ 
compelled to adopt metric system.” 

Morse Twist Drill and Machine Co.—*“Only 
measures when specifically ordered. Workmen easily shift 
Do not favor compulsory 


measures used in 
Think manufacturers should not be 
use metri 
from one standard to the other. 


legislation. To effect change 
of those now 


‘would take so long that 


most here would be obliterated before it 

could be accomplished.’ ” 
Rausch & Lomb Optical Co. 

system for a great many vears in making lenses and pre- 


fer it. 


“Have used the metri 


In mechanical work, however, the English stand- 


ards still in use ‘on account of the great expense that 
would be involved in changing.” Do not advise compul- 
sory legislation. Refer to fact that English inch is still 


used in Germany in steam, gas and water piping, although 
metric system adopted 45 years ago.” 

Eastman Kodak Co.—“Use metric system on very small 
proportion of product and almost wholly on export orders. 
Workmen using it guided by gages and templets, not by 
scales. Are opposed to compulsory legislation.” 

The Lufkin Rule Co.—“Not using the metric system 
for manufacturing purposes, ‘but thoroughly indorse the 
system and believe that compulsory use of it in the United 
benefit.. About 5 per 


cent. of product made to metric measures, which are used 


States would be of inestimable 


only when called for. Favor compulsory legislation.” 
International Exporting and Importing Corporation 
No reply. 
Keuffel & Esser Co. 
metric standards, which are used for all optical measure- 
ments and calculations and also throughout the chemical 


“Find no difficulty in working to 


profession. In our opinion there can be no doubt but that 
eventually the metric system will be adopted in this coun- 
try as the only standard system, and that it would be 
best to hasten this date.” 

Powers-Weightman-Rosengarten Co.—“Only use metric 
system in a small way for occasional export orders. Not 
unalterably opposed to the change, but favor retention of 
the present system.” 

Library Bureau—“Originally used metric measures, but 
have recently changed to measures based on the inch. 
Only now use metric measurements when orders so specify. 
Do not favor compulsory legislation.” 

L. S. Starrett Co. 
in executing orders which require them. 
tages of metric system, ‘but on account of the infinite 


“Do not use metric measures except 
Realize advan- 


labor and expense of changing do not favor compulsory 
legislation.’ ” 

A letter dated Apr. 7, 1916, from Doctor Stratton, on 
whom I had previously called and to whom I had shown 
the letters from which the foregoing extracts were mad 
contains the following statements: 
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It was our intention in this report to show that American 


manufacturers are meeting the needs of export trade as far 


is the metric system is concerned. It was not in any way 
intended as a metric propaganda I am in favor of the metric 
system because it is a decimal system and because of its 
international character 

As to the method of adopting the metric system, my posi- 
tion has always been that its use should only be made 
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compulsory in the ordinary affairs of commerce and trade, 
that manufacturers of machinery and other articles should 
be allowed to use whichever system they desire in their 
construction. In this manner only the output of the machine 
will be affected. Manufacturers of machinery should not be 
required to do any more than they are now doing to meet 
the needs of those countries in which the metric system is 
now in general use. 


Industrial Preparedness from the 
Engineer’s Viewpoint 





SYNOPSIS A continuation of the discussion on 
organ izing for industrial prepare dness pre sented 
at the New Orleans meeting of the American No- 


clely of Mechanical Enaqineers. 





Put Engimeers im Charge of 
Manufacturing 
By Evmer H. Nerr 


I think Fred J. Miller’s discussion has touched upon one 
of the most important elements that this society through its 
committees might investigate, and that is the question of the 
efficiency of the organization of the army and navy as at 
present administered the question of the returns for the 
dollars that are being spent, which it would seem from the 
facts in Mr. Miller’s letter are exceedingly small. This might 
very well be the subject of investigation by this committee. 

Probably you have noticed in the public press that the 
navy is very short of officers If vou visit one of the navy 
vards, you find every department in charge of a naval officer 
overseeing in many cases if not in most cases, operations 
with which he has no familiarity whatever. The proper place 
for that kind of man, in my opinion, is on board a ship, 
where, we are continually being told, there is a shortage of 
men and of officers. In every arsenal you find army officers 
in charge, men who are not familiar with the work of man- 
ufacturing and who have had no experience whatsoever in 
that direction except what they have simply picked up while 
detailed to some particular place. Colonels, majors, captains 
are here a few months and at the next arsenal the next few 
months. There ig no possibility, so far as I have been able 
to see, that there could be efficient administration under that 
sort of management. 

As you well know, the British Government found out after 
the war had progressed a few months that it needed a muni- 
tions department. The United States of America needs in its 
army and in its navy a manufacturing department run by 
engineers. Then the gentlemen who are educated to manage 
ships and the operation of the men in the fleld can con- 
tinue to perform the duties for which they are educated, 
while men such as you would place in charge of your 
factories shall be in charge of the manufacturing depart- 
ments. If such an arrangement were effected, I believe the 
question of efficiency would be met, that there would not be 
the tremendous expenditures out of all proportion to re- 
turns, such as are indicated by Mr. Miller’s letter 


A Census of Resources 
By A. L. DE LEEUW 


I thoroughly believe in making a census of all our re- 
sources, which may lead to ultimate industrial prepared- 
ness I should like to suggest, in addition, the desirability of 
making a census of those facts and conditions that may stand 
in the way of industrial preparedness. 

I have been personally able to observe some of the con- 
ditions imposed by the Government upon making munitions 
for guns These requirements are probably all right if no- 
body is in a hurry and if all we want is just a beautifully 
made piece of mechanism But these conditions should not 
exist if we want guns that will shoot tolerably rapidly, tol- 
erably close and that can be manufactured in a minimum of 
time. I refer here especially to the matter of limitations. In 


this case I do not believe the Government specifications or 
limitations are any worse than you will find in almost any 
industrial establishment; but it has also been our experi- 
ence that in any shop there are limitations that are entirely 
too fine. They have simply crept in and remained until some- 
body suddenly wakes up and discovers them. 

This statement holds good not only for guns, but also for 
ammunition and all other materials. The census of all those 
conditions that might be avoided should treat not merely 
of things that the Government has done which we would ?rike 
to have changed, but also of things which ordinary private 
citizens have done. If the Government should ever send out 
jigs and fixtures to be used in various shops, there would 
arise the impossibility of taking a jig from one machine and 
putting it into another, taking it from one shop and placing 
it in another. 

I realize full well it would not be possible, in the course 
of a few years, to have all planers or shapers, of exactly the 
same size and have all spindles the same size, but something 
ought to be done to prevent the annoyance of too much 
variation, the variation being simply the expression of the 
desire of some manufacturer to push his product at the ex- 
pense of his neighbor. If there is any particular reason why 
his size is superior to his neighbor's, there is no reason why 
it should not be accepted by his neighbor also; but if there 
is not, the census I have mentioned should take into account 
the delay and the annoyance that might be caused by having 
too great a variation of design and size in machines. This 
applies not only to machines, but to everything. I should 
therefore recommend that in addition to the census of factory 
materials, machines, men, executives and so on there should 
also be taken a census or list or a tabulation of conditions 
that prevent the speedy and easy manufacture of those ma- 
terials and products which we need. 


Securing SKilled Workers 
By Il. T. Wrieut 


In one city in the South there is a fund of nearly $1,000,000 
for the establishment of a trade school. That fund has been 
available, I understand, for some time, but ground has not 
been broken for that trade school. I have been connected 
with the mechanical work in the vicinity of that city. I 
have had young boys come in to me, boys of 18, 20 and 22 
years of age to work as laborers—intelligent men. When I 
asked them whether they ever attempted to learn a trade, 
they told me yes, but there was no such thing as the appren- 
ticeship system in the city where they were working. Yet 
we have no trade school in that city today. What are we 
going to do about the men? We cannot mobilize an army of 
workmen unless we first educate them. You gentlemen who 
come from the Northern states know the splendid apprentice- 
ship system of the Western Electric Co., the apprenticeship 
system of the Fore River Shipbuilding Co. Down here there 
is nothing that parallels those systems, because of the fact 
that we have not enough work to train our apprentices. 

It is going to take a long time to build up that force of 
workingmen who must be the backbone of any industrial 
preparedness. No matter how much raw material you have 
available, no matter how many machine shops you have lying 
idle, you cannot obtain industrial preparedness without the 
men to manufacture the raw materials and operate the shops. 

Very few of us know about the women who are willing 
to be employees in the manufacture of war supplies. All we 
have to do to see the result of the employment of women in 
the matter of industrial preparedness is to look at Great 
Britain today. Why not have, as an addition to the agri- 
cultural schools, trade schools where girls can be educated 
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at the public expenses, so as to give them a fundamental 
knowledge of the trades in order that they will be ready to 
step into the places of the men that have to go to the front 
to carry the rifle and operate the guns? 

Another speaker said that Government specifications must 
not be too severe. The specifications must be reasonable; but 
we have also to consider that we must get everything that 
we can out of the material We must consider what ma 
terial we are going to use in each part of the machine or the 
gun and then get the best out of that The question of tol 
erances was brought up; the necessity of the parts fitting 
that all you needed was proper correlation of parts. Perhaps 
it is not realized that the navy retubes every one of its big 
guns When a gun is taken off a ship, after it has been fire 
200 or 250 times, that gun is retubed When you are going 
to use your materials over and over again, merely replaci: 
defective parts, mechanical tolerances have got to be watched 
pretty closely. 

Bearing on the question of the education of the mechani 
and touching closely the question of the mobilization of the 
American women in industrial preparedness, comes the ques 
tion of codperation The most concise statement of co 
operation will be found in the words of Fred W. Taylo1 
“The time has come when all great things will be accom- 


plished by the coéperation of many individuals, each per- 
forming the function for which he is best suited, each su- 
preme in his particular function, yet retaining his individual 


ity, while collaborating with his fellows toward the produc- 
tion of the complete and perfect whole 


An Army Officer’s View 
By Mas. W. Gorr CAPLEs 


I feel sure that something of the kind is needed very much 
We should know accurately what we can rely on in the case 
of war We will need assistance from everyone—the engi 
neer, the chemist, the manufacturer and the man in the mills 
—and I am glad to see that an interest in this subject of in 
dustrial preparedness is being taken here by you. 

I was engaged for 2% years n the organization and 
equipment of troops When we wanted to get military equip 
ment, we did not meet very enthusiastic greetings fhfom the 


manufacturers They would say “Well, what is the size of 
the business?” “At the present time, it is not attractive 

We know perfectly well that at the present time there are 
some misfits in our equipment It may look queer that we 
have to have for military equipment certain things that are 
not of ordinary commercial sizes; but it is true, on account 
of certain limitations, one of which is how much can you 


pile on a man’s back. At the present we have to pile on about 
fifty pounds, and that load feels very much heavier at th: 
end of a fifty-mile march that at the beginning We want 
to have the men in condition to fight at the end of the 
march. Therefore, we must have special stuff. 

The same thing applies to transportation. There is an 
immense amount of wheel transportation required in the 
movement of troops, and the general staff and the other 
officers have been trying to bring this down to a minimum 
A few years ago a wagon train of a division was longer: 
than the fighting troops with it, and considerable transpor- 
tation is necessary to carry feed for the animals alone Wwe 
have tried to get the equipment down so as to have less 
weight for transportation than the ordinary commercial tools 
afford. In getting out things of that kind we have found 
considerable difficulty, and we have had trouble in getting out 
things like standard military explosives. 

It is gratifying to find that everyone is taking an interest 
in national preparedness, because it concerns us all and we 
are all vitally affected by it. One thing that we have to be 
sure of in connection with national preparedness is that we 
shall have the men to utilize the guns that will be manu 
factured, the explosives that will be manufactured, the cloth- 
ing that will be manufactured and the other things It is 
nothing short of criminal to send a man out to fight unless 
he has been trained to do it. That is not a new thing. That 
was started over one hundred years ago, and it was firmly 
impressed in the minds of the men who organized our Gov 
ernment. The Revolutionary War would have been a total 
failure except for the aid given by the French, and there was 
put on the statute books’ of the United States in 1789 the 
first comprehensive law for compulsory military training 
That law was put on the books at the behest of General 
Washington himself, and it stood on our statute books until 
1903. It was a dead letter because of the fear of a central 
government. There was no penalty clause in the act, and 
its enforcement was left to the states None of them pro- 
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Need of General Preparedness 


—_— 


By Frank B. GILBRETH 


This problem of preparedness is not the problem merely of 
war, but also of preparing for efficient living 
It is a problem of obtaining a greater general 
education and a greater individual education in the same 
learning period. It is a problem of national elimination of 
unnecessary waste, of adequate general and individual effort 
toward utilization and conservation of our great resources. 
This national preparedness divides itself, then, imto two 
lines: (1) Preparedness of material things—that is, sur- 
roundings, living conditions, all of the material objects with 
which we deal; (2) preparedness of people, as individuals and 
In both these lines of preparation our 
problem in the United States is extremely complicated. Our 
form of government, with all its advantages, seriously lacks 
correlation of activities in many places and a permanent 
centralized department for the planning and development of 


preparing for 
at any time. 





as constituting society. 


definite lines of national progress. This we must supply 
through a uniform and universal realization of what pre- 
paredness means and what it is for. 


There is perhaps no need to enter now into the necessity 
ownership of railroads, telephones, tele- 
public utilities, so necessary for defense, 
but this must at least be kept in mind. Without disturbing, 
for the present, existing ownership of these utilities, much 
can be done toward unification by requiring railroads to adopt 
all Government standards, even down to the exclusive use of the 
Government's map for the timetable folders; requiring that all 
transportation companies and plan for the sudden 
need; and so standardizing design and equipment of all such 
utilities as to make a system of interchangeable parts where 
possible. The possibilities of the complete utilization of our 
national opportunities should be a matter of public knowledge 


for Government 
graphs and other 


operate 


and instruction. 

We can establish standards of motor-truck, motor-bus, 
motor-car, motor-boat and motor-bicycle efficiency that will 
not only prepare these speed vehicles for greater service in 
peace times, but will transform them into a most valuable 
auxiliary corps in case of war. 

Much has been said of proper inventory of our individual 
equipment and resources and a standardization of jigs, fix- 
tures, templets ahd equipment of our factories and plants. 
Such an inventory must include information as to our naval 
stations, so that we shall judge the value of the location of 
our naval bases from the standpoint of their usefulness and 
not by the pork-barrel units of the appropriations. Such 
standardization will automatically return to their ships and 
their troops the officers now stationed at work for which they 
are not specially fitted and which can be done by civilians 
who have not had military training. Let us at once apply 
measurement and standardization to all these problems of 
material preparedness, so that every officer and each one of 
us can do his own work with all the might that is in him, 
knowing that the finished products are bound to be what is 
required. 

Efficient preparedness is not only for the army and navy 
or of the men available for military service. It is prepared- 
ness of every man, woman and child in the country. Abroad, 
children are trained to spend much time out of doors and in 
out-of-door activity. Endurance is secured by out-of-door 
walks and contests. Thrift is instilled through its practice 
in the homes, even to the general custom of serving small 
portions at the table, with the intention of passing food many 
times rather than encourage the smallest portion being left 
over. To take more than one wants is considered as a mis- 
demeanor and an unpatriotic act. 

Women should be prepared as well as men, prepared by a 
training in physical endurance; by manual training, educa- 
tion in household economics and in nursing. This has made it 
for women in the countries abroad to take up the 
work of men in all lines of activity where it is necessary 

I would recommend that no man get a license for run- 
ning an engine of any kind or motor busses, motor boats, etc., 
till he qualifies also on machine-gun assembly and opera- 
tion. This training implies an opportunity open to all to 
learn to operate such machines. In many of the large national 
museums abroad are found working models that may be 
freely handled by the smallest boy. Practice machines, avail- 
able to boys and girls of any age, teach them to be observant 


possible 


at an early age. 

It is not enough that the equipments and tools of the 
sudden need be made available. The methods of handling 
them must be taught in such a manner that the workers may 
not only a knowledge of the machine that makes the 
but an idea of motion economy and of personal 


gain 
machines, 


effectiveness. 
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The important thing is rather to reémphasize that pre- 
paredness means not merely getting ready for war, but get- 
ting ready for real living. What should shock us is not 
what might happen to us in a war, but what is happening 
right now, while there is general peace. National waste, lack 
of general and specific education, lack of easy means for ob- 
taining the fullest education in the vocation for the worker 
in that vocation, lack of correlation! The “Spirit of 1776” 
is with us now, and so are the arms and ammunition of the 
same date. We have right here today the greatest oppor- 
tunities that the world has ever offered. Let us not arm fora 
definite enemy, for tomorrow there may arise conditions that 
will cause us to revise our list of probable friends and prob- 
able enemies. Let us educate ourselves for individual and 
national efficiency. 


The Chemist’s Part 
By C. 


Attention is called to the fact that there are certain phases 
of investigation for the chemist. These subjects include 
gasoline, which means fuels; grain alcohol, which can be 
construed for either fuels or for extracted purposes, the alco- 
hol to be derived from sawdust and other wood waste, sugar- 
house waste and cornstalks. 

The production of alcohol from sawdust is beyond the ex- 
perimental stage. It has been accomplished not on the ex- 
perimental basis alone, but on a commercial basis; and as we 
chemists see it now, only two things remain to be done in 
regard to alcohol—one is the design of a motor that will 
use it, because it has a heat value two-thirds that of gaso- 
line; and the other is the necessity of a tax-free alcohol for 
the safety of the state. 

Nothing has been said in regard to national prepared- 
ness from the standpoint of medicines, nothing except from 
the standpoint of ammunition. Alcohol plays a part in re- 
gard to both these questions. In the case of ammunition we 
may use denatured alcohol, but not in the case of medicines. 
For that reason many of the medicines that we import are 
not produced in the states, because we have not an alcohol 
with which we may produce them. Denaturing alcohol with 
fluorine, which is commonly used, or with benzol or benzine 
renders it unfit for the extraction of certain medicines. The 
maintenance of an army is just as important when looked at 
from the standpoint of medicines as it is from some other 
sources, so we chemists have accomplished the extraction of 
alcohol from some other sources besides grain and molasses, 
because we have produced it from sawdust as cheaply as, if 
not cheaper than, from molasses, which is our common source 
in the South. 

We are producing ammunition today for the fighting coun- 
tries, but we are producing it from materials brought from 
another country. If we were thrown on our own resources 
today, we should have but 25 per cent. of the required amount 
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of nitrate of soda available in the states for the manu- 
facture of munitions. We import one-fifth of the production 
of the Chile mines. We use 75 per cent. of that in the manu- 


facture of munitions, the other 25 per cent. being left in the 
fertilizer industry and for other purposes, which means that 
if we were suddenly cut off from our supply, we should have 
25 per cent. left to deal with, which would be exhausted after 
a short while. 

We hope this situation may seem pertinent to the United 
States Government, for the reason that we cannot make an 
explosive without the use of nitric acid. We cannot make 
nitric acid in America today, with the exception of one 
small experimental plant and a few small units in plants 
devoted to processes, except from Chilean nitrates. As I 
understand industrial preparedness, it is preparing for an 
emergency. It is especially significant to use when we recall 
that the manufacture of nitric acid by the synthetic process 


—the oxidation of nitrogen from the atmosphere—had its 
birth on American soil. Nitric acid is produced syntheti- 


cally today in Norway and Sweden, because of their cheap wa- 
ter power. Since the outbreak of the war Germany has 
spent $100,000,000 for the production of nitric acid plants. 
Nitric acid is used in every dyestuff that we have and in 
many other processes. 

Coéperation between the work of the engineer and the 
chemist is necessary and should be corelated, because of the 
fact that for every dyestuff and for every explosive we have to 
have heavy chemicals; for the manufacture of heavy chemi- 
cals, we have to have sulphuricacid. For the manufacture of 
explosives we have to have sulphuric acid, alkali and nitric 
acid. The problems are the engineer’s problems. 
We are working in hand; one is absolutely dependent 
upon the other. 


chemist’s 
hand 
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Metric System in Export Trade 


We hope no reader will fail to read Mr. Towne’s 
communication on page 825 and compare the trifling use 
of the metric system disclosed by his inquiry with the 
impression conveyed by Dr. Stratton’s listing of those 
manufacturers in his report on the metric system in 
export trade as “using” the system. 

We also recommend to the attention of all the fact 
that the Library Bureau announces that it has given 
up the system. For 20 years this bureau has been a 
standing reference of the metric party as an example 
of the progress of the system in this country, and it 
now joins the procession of those who have tried the 
metric system only to abandon it. Chief of these is the 
firm of Willans & Robinson, of Rugby, England, who 
with a new product and a new shop, without old practice 
to interfere, adopted the system under the most favorable 
conditions under which it has ever been tried in English- 
speaking countries. Its advantages were found to be 
imaginary, and after 10 or 12 years’ trial they gave it 
up for all new lines of work, although continuing it 
for the old, because of the difficulty of getting rid of 
established metric sizes. 

Another case of the same kind is that of the American 
Solvay Process Co., which after adopting the metric 
system at the building of its plant later gave it up for 
the mechanical side of the work.~ Along with these 
instances all know the experience of William Sellers & 
Co., who adopted this system in beginning the manu- 
facture of injectors, but who after a half-century of 
experience with it condemn it and would be glad to get 
rid of it, which, established as it is in their injector 
department, they cannot do. 

What is the use of talking about the 
advantages of this thing when those who have tried it 
find, after the glamour of novelty has worn off, that 


wonderful 


the advantages do not exist ? 


Dr. Stratton’s disclaimer at the end of Mr. Towne’s 


letter must be read in the light of his record. When 
the bill of a dozen years ago was before the House 
Committee on Coinage, Weights and Measures, Dr. 


Stratton was always present at the hearings to urge 
the passage of the bill. which, as everyone knows, was 
compulsory on all manufacturers who dealt with the 
Government. Those hearings showed Dr. Stratton the 
strength of the opposition among manufacturers, and 
he has changed his program to an attack on the general 
public, which is without organization with which to 
oppose his plans. 

Used in this limited commercial way, where does the 
uniformity of the system come in? When the manu- 
facturers buy raw material and sell their finished products 
by one system and conduct all intermediate factory work 
in another, we will certainly have a beautiful example 


of “uniformity.” It is exactly this condition in the 


textile industry of metric Europe which Mr. Dale has 
exposed as the cause of complexity and confusion. 





MACHINIST 


829 








ever shown, because no one can show. 


No has 


the slightest superiority of the meter over the vard, of 


one 


the kilogram over the pound or of the liter over the 
This side of the case 
Newcomb— 
who in 


quart for commercial transactions. 
Dr. 
metric 


was completely given away by Simon 
one of the most ardent of the 
a moment of forgetfulness sald before the House Com- 
So far as 


party 


mittee on Coinage, Weights and Measures: 
everyday purposes are concerned, I do not know of any 
particular advantage.” 

Meanwhile Dr. Stratton is on record as favoring com- 
pulsion in commerce and trade. The simple fact is that 
he wants all, but for the time being will accept anything 
he can get. 


Future for Machine Tools in 
South America 


and 741 have given 
tools, mechanics and 


Previous editorials on pages G94 
statistics in regard to the machine 
shop executives of South American machine shops. With 
this information as a foundation it is very 
order to ask, “What is the future for North American 
machine tools in South American markets?” No other 
general reply can be considered except, “The prospects 


much in 


were never brighter than they are today.” 
The statistics previously given show in round num- 
bers 460 shops, 11,500 machine tools and 14,500 workmen 
and executives attempting to do the machinery repairing 
and some part of the machinery building for a popula- 
tion of 40,000,000 persons. It is estimated that there 
are some 22,000 machine shops in the United States serv- 
ing a population of The for 
machine-shop growth in the great southern continent are 
stupendous, even although South America never begins 
to manufacture machinery in the which it is 
produced in the United States. \s 


rich continent passes through the stages of development 


100,000,000. prospects 


way in 
that tremendously 
that this country traversed during the last century, ma- 
chine shop after machine shop must come into being in 
order to care for the upkeep of the ever-increasing volume 
of machinery used in agriculture, transportation, mining 
and the thousand and one other uses to which machinery 
Is put. With the locomotive, 
mill and stamp must go machine tools. 

Thus the bright 
machine 


gang plow, harvester, saw- 


future de- 
first, 


vast 


prospect for the enormous 


mand of tools in South America rests, 


upon the tremendous the 
unexplored regions filled with natural wealth, the world’s 


undeveloped resources, 
richest store of undeveloped water power, the enormous 


areas of fertile land that can only be made available by 


railway connections, the new cities and the awakening 
people. The frontier of the world’s greatest treasures 
of natural resources is now shifting to South America. 


As the frontier of resources advances, the frontier of in- 
dustrial development follows. Machine tools now play a 


tremendous part in inaugurating the agricultural and 








AMERICAN 


8350 


of pioneering 
and animals. 


industrial eras. Fifty years ago the work 
was done by the muscles of men, women 
Teday machinery accompanies both pioneer and settler. 


A second conclusion has to do with prospects for the 


United States machine tools in South America. Again 
the prospect is of the brightest. The South Americans 
really like North American products. Of all the ma- 


chine tools now in South America nearly 40 per cent. 
are United States made. This record stands in spite 
of the fact that North American have 
made no serious efforts to develop and control the south- 


manufacturers 


ern market, have insisted on selling on a cash basis and 
have been in competition with European houses that were 
willing to cater to the wishes and fancies of the southern 
buyer and sell on long credit. 

Generally speaking, there are two classes of customers 
America: First, those who 
railroad-repair and 


for machine tools -in South 
buy for quality, such as the large 
shipbuilding shops, and, second, those who cannot afford 
the best, but need and are satisfied’ with plain, simple 
machines of average quality. The first 
yuving the regular line of machine tools pro- 
duced by United States builders. A large part of the 
North American made machines in South America were 
purchased by men who belong to this class. 

The second class must be reached by supplying machine 
tools of fair quality, but lighter in weight and cheaper 
in price than those that are considered standard in the 
United States. 
to the buver by reducing the amount of material used, 
by lessening the freight and by cutting down the amount 
In the aggregate 


class is accus- 


tomed to 


The reduction in weight lowers the cost 


of the custom-house charges and duty. 
these three items make an appreciable sum. 

One re: for the lack of past developments amid the 
tremendous South America is found in the 
traits and characteristics of the people. The South Amer- 
ican lacks the energy of the northern races when it comes 


ison 


resources ol 


to industrial development. This is now being recognized 
in the north as never before, and the logical corrective 
steps are about to be North Americans are now 
talking of going to the great southern continent; bank- 


established in a 


taken. 


ing connections have already been few 


large centers; the necessity of lending money to South 
American governments is being discussed. Each one of 
these things will have its influence in developing the 
agricultural, timber, mining and water-power resources 
of the great frontier of the Western Hemisphere. 
Many of the plans now being developed to reach South 
American business are being laid with the expectation 
that ten vears will pass before the results will be appre- 
ciable. Unfortunately, this foresight is not an any too 
prominent characteristic of the North American business 
man. It argues well for the future that in at least this 
one direction some of his usual business habits are being 
Just at present the lack of shipping facilities 
is acute. But recognized by North 
Americans, and unquestionably this year passes 
into history something will be done to relieve the situation. 
A familiar objection to a visit or residence in South 
America on the part of a northerner is that of unhealthful 
true that there are some 


overcome. 


this fact is well 


before 


living conditions. It is very 


parts of South America which it is unwise for a northerner 
to visit; but if one will let his memory go back only a 
few vears, he will recall the quarantines of New Orleans 
against vellow fever and the unhealthful, unsanitary con- 





Vol. 


14, No. 19 


MACHINIST 


ditions of Havana and Panama. Until very recently these 
drove the northern visitor to take most unusual precau- 
tionary measures. Now these sections have been cleaned 
up, and what has been done there can be done elsewhere. 
The precedent has been set, experience has been gained, 
and it merely needs the will and the effort to do for 
South American cities what has been done for New Or- 
leans and Havana. 

When plans are being seriously formed by North 
American machine-tool builders for South American 
trade, two things must receive consideration and should 
not be forgotten. In fact, these two require action at 
The first is some legal way of holding back prod- 
Some means should 


home. 
ucts of the shoddy manufacturer. 
be available whereby everything exported from the United 
States would be exactly as represented. Misbranding, 
misclassifying, the uttering of exaggerated and lying de- 
scriptions should be punished by heavy penalties. It is 
of course impossible to set up a standard of quality for 
machine tools in the same that standards can be 
established for the purity of foods and drugs, but steps 
can be taken to prevent the sending forth of dishonest 
descriptions and to compel a manufacturer or shipper 
to furnish just exactly what he has advertised or guar- 
anteed to supply. 

The second point for consideration at home is the mat- 


way 


ter of combination or codperation for foreign trade. It 
is believed that under our present anti-trust laws such 
combinations are illegal for United States manufacturers. 
If such is found to be the case, immediate steps should 
be taken to do away with this hindrance. One of the most 
successful ways to further machine-tool trade in South 
America will be through the codperation and combination 


of manufacturers in export business. 


The Buying of Machines 


The buying of tools is in many respects like the pur- 
chasing of labor and carries with it the same tendencies 
to look only at the outlay instead of to compare this with 
the results obtained. In this many go over the 
=pecifications of a machine, compare bearings, weights, 
the one that is best for their 


wa) 
helts, ete., and decide on 
particular work. 

Others go to the other extreme and pay no attention to 
the design, to the weight, belts or anything else except 
the results that the maker is willing to guarantee. Advo- 
cates of this plan contend that they are buying not only 
the machine, but the experience of the builder; that it is 
not their province to criticize the design, the size of bear- 
ings or the belts, so long as the machine can be depended 
on to do the work under the manufacturer's guarantee. 

There are of course many objections to a guaranteed 
output, as so much depends on both the work and the 
operator; but on the other hand, it is safe to assume that 
the maker of a machine is in better position than anyone 
else to know what a machine will do. If he is not willing 
to guarantee a minimum production, after knowing the 
conditions, we may be justified in looking askance at 
the machine he builds. 

Some makers give very few details in their catalogs or 
elsewhere, believing that results should count and that the 
details of design are not necessary to the purchaser as long 
as the output of the machine is satisfactory in proportion 


to its cost. These are all problems for the careful buyer. 
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Horizontal Broaching Machine 


The broaching machine shown is the latest addition 
to the line made by the J. N. Lapointe Co., New London, 
Conn., and is known as the 3-B machine. 

In general design and construction the machine fol- 
lows the standard lines developed by the makers. All 
gears are incased, moving in a bath of oil, and two geared 
speeds are provided, which can be changed while the 
machine is running. A large roller thrust bearing is 
placed inside the gear casing to take the pressure of 

















HORIZONTAL BROACHING MACHINE 


Capacity, 1% in. keyway, 10 in. long, or 3 in. square 1} 
broached, 6 in. long; drive pulley, 18 in. diameter; travel of 
screw on low gear, 3 ft. per min.; driving screw, 2 in. 
diameter, 2 pitch, 54 in, stroke; floor space, 24%:x16%, [t.; 
weight, 3,400 lb 


the cut and reduce the friction. The machine may be 
controlled either from the front or the rear, two operating 
handles he ing furnished. The size of the oil pump has 
been enlarged. 

The machine is fitted with a duplex self-oiling elute! 
the lubrication for which is supplied from a reservoir 
Automatic stops rerulate the length of the stroke. The 
sliding head is fitted with bronze shoes designed to give 
a wearing surface of more lasting qualities than cast- 
iron ways. 


Facing Head 

The illustration shows a facing head that is built by 
the Mummert-Dixon Co., Hanover, Penn. These heads 
are made in three sizes—6, 9 and 12 in. They can be 
used in connection with a bar on any machine that will 
hold and drive the bar. The heads can also be used 
without a bar on the end of a spindle, such as that of 
drill presses, millers, ete., by supplying a tapered shank. 
The h *d, with its feeding arrangement, is self-contained. 

To pot-face on a drill press has always been rather 
difficult. Ordinary flat spot-facing tools are hard to keep 
in order, and it is not easy to get them started under 
the scale of the iron. These tools overcome this trouble. 
The facing may start from the center and the tool bit 
feed outward, or it may start from the outside and feed 
in. The tool bit gets beneath the scale at the start and 


breaks 1 away as the tool is fed across the work. The 
tool bit is easily taken out and sharpened. The feed is 
effected by placing a pin in one of the holes in the 
feed ring and either holding it by hand or letting it 
bear against the frame of the machine. This operates 
the feed screw that moves the tool across the work. 
When the head is used in connection with the taper 
shank on the end of a spindle that is not firm enough 














FACING HEAD 


to steady it, a pilot projecting from the center of the 
head may be entered in the hole in the work. On this 
pilot, bushings can be placed to fit any size of hole. 

A pilot with a center point is also provided for cases 
when there is no hole. The center is placed in a hole 
that is put in the work by a small center drill that, with 
its holder, is quickly attached with the facing head in 
place on the spindle, 


Adjustable Drawing Board 


The illustrations represent the latest developments of 
the Emmert Manufacturing Co., Waynesboro, Penn., in 
providing vertical adjustable drawing boards to which 
its combination T-square and protractor may be ap 
plied. 

In Fig. 1 is shown a vertically inclined adjustable 
drawing board. The complete outfit consists of a draw 
ing board adjustable to any desired angle and slidable to 
or from the draftsman, a cylindrical weight concealed 
behind the drawing board and used to counterbalance 
its weight in any position, a stationary base frame, a 
device for adjusting the swinging upper frame to dif 
ferent angles, a slidable horizontal board or leaf carrying 
a drawer, and an upright adjustable stand. 











AMERICAN 


The drawing board is easily moved up or down to 
bring it into convenient position for the draftsman and 
on a level with his eyes, whether sitting or standing. 
When the is on the lower half of the board, the 


latter is moved upward to the desired position ; and when 


work 

















FIG. 1. ADJUSTABLE DRAWING BOARD 
work is to be done on the upper half of the board, it is 
lowered. The board, being evenly balanced with just 
sufficient friction to hold it steadily in position, is moved 
without any noise. 

The draftsman need never twist or bend his spine to 
reach any part of the surface of the board, nor need he 
strain his eyes to read the fine graduations on the scale 
or the finer lines in the drawing, for with the aid of the 
adjustable vertical board he may assume a comfortable, 





























ADJUSTABLE DRAWING BOARD FOR LARGE 
ASSEMBLIES AND LAYOUTS 


FIG. 2 


rmal position and adj ist the distance between drawing 
ind eye for correct vision. 

The adjustable vertical board may be readily changed 
to t 


he ordinary horizontal position where such position 


preferable for inking, ete. 
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The adjustable floor stand provides a means for raising 
or lowering the drawing board and its attendant frame 
to accommodate the stature of the draftsman and to 
bring the drawing into position most favorable to light 
changes in the drawing room. 

The board shown in Fig. 2 is intended especially for 
large assembled drawings, full-sized drawings, layouts, 
etc. 

The board travels almost vertically a distance of from 4 
to 5 ft. up and down on the supporting posts. Attached 
to its rear surface are the two iron brackets 
carrying hardwood rollers, which rollers move against 
the supporting upright posts. The board is inclined at 
an angle of 3 deg., just sufficient to permit the rollers to 
bear slightly against the upright posts. The upward and 
downward movement is noiseless and requires but little 
effort on the part of the draftsman. 

The upper set of brackets accommodate two ropes that 
pass over grooved pulleys at the top of the upright posts 
and are fastened to a balance weight. The grooved pul- 
leys are joined by a connecting-rod and revolve together, 
thus providing an even movement at either end of the 


sets of 


drawing board. 
The counterbalance consists of a plain wooden box that 
may be filled with any suitable material, such as sand, 
scrap iron, etc., in sufficient quantity to balance evenly 
the weight of the drawing board. The upright posts 
are used in pairs, but for boards 15 to 20 ft. long, three 

posts should be used. 
C3 


Micrometer for Measuring Tools 
with Three Flutes 


illustrations show a micrometer made by the 
Starrett Co., Athol, Mass., for the Union Twist 


The 


Sa 


L. 















Micrometer should read 
1000 on 06666" pi ‘7. 
Capacity 0094 to 06666 


DETAILS OF MICROMETER 

















MICROMETER FOR MEASURING THREE-FLUTED 


TOOLS 


FIG. 2 


Drill Co., also of Athol. With this tool the diameters of 
three-fluted drills, taps, cutters and so forth can be accu- 


rately measured. 
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The anvil of the micrometer is replaced by a 60-deg. V- 
block. The tool to be measured is laid in this V-block, 
as shown in Fig. 1, resting on two of its teeth. The 
spindle is then brought down on the remaining tooth. 
The diameter of the work equals two-thirds the microme- 
The micrometer shown reads to 0.0001 in. 


= 


Single-Purpose Lathe 
The lathe illustrated is of the single-purpose type, 
back geared, and in design and construction follows the 
standard lines developed for this particular class of tool. 


ter reading. 





~~ 
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220. With two coils it becomes a simple operation to 
connect to either a 110-volt or a 220-volt cireuit; thus 
the coils are connected in parallel on a 110-volt circuit 
and in series on a 220-volt circuit. 

The coils, after being wound and thoroughly covered 
with strong insulating material, are dipped in insulating 
compound and made waterproof. In making the elec- 
trical connections the leads from the coils run along a 
channel in the base plate and through an insulating bush- 
ing to the collector rings, to which they are directly 
soldered, thus making a positive connection and elim- 
inating any chance of trouble due to loose connections. 

The collector in the same 


rings are 











plane—a feature that considerably 
simplifies the brush mounting. The 
brushes, of copper-coated carbon and 
mounted on hard spring brass strips, 
press underneath the rings and not the 
side, facilitating the removal and the 
replacing of the chuck without altering 
the adjustment of the brushes. The 
collector rings are mounted on a Bake- 
lite-Micarta ring of substantial propor- 
tions, which is rigidly bolted to the 
chuck base plate. Before the assembly 
of the chuck is completed, all open 


space is filled with an insulating com- 





pound as an extra precaution against 





SINGLE-PURPOSE LATHE 


Swing, 16 in.; distance between centers, 40 in.; height from floor to center, 40 in.; 
Also made in 20-in. swing size 


belt, 5% in. wide. 


The machine is a recent product of the Himoff Machine 
Co., New York City, and is made with a two-step cone 
pulley, as shown, or a single-pulley drive. 


bo) 


Rotary Magnetic Chuck 


In the design and construction of the chuck shown, a 
recent product of the Persons-Arter Co., Worcester, Mass., 
the main object was to reduce to a minimum the number 
of air gaps between members, making a continuous mag- 
netic circuit. This has been accomplished by reducing 
the number of principal parts in the circuit to three— 
the body or shell, the core or center and the yoke or base 
plate. This construction reduces the number of possible 
air gaps to two—between the base plate and the body, 
and between the base plate and the core. Further to 
insure a good magnetic circuit, the contact faces between 
these three members are ground and bolted rigidly to- 
gether by soft-iron capscrews. There are only two poles 
in the chuck, the space between the pole faces being 
filled with a nonmagnetic composition of bismuth, anti- 
mony and lead having the characteristic of expanding 
when cooling, consequently establishing an air-tight 
joint between the poles. 

The three members constituting the magnetic circuit 
are made of cast magnetic steel. Their cross-sectional 
area is exceptionally large, making it possible for an ex- 
tremely large number of magnetic lines of force to | 
induced. 

Although only one magnetizing coil is necessary for 
one particular voltage, it has been found advantageous 
to provide two coils. The voltage commonly used on 
such a coil is 110, but many firms are using a voltage of 


i) 


moisture, etc, 

It has been observed that if two mag- 
are of the material, 
the same sectional area and the 


nets made same 

with 
same magnetizing force, but are of different shapes (for 
instance, one a solid circular section and the other shaped 
like a r having its surface broken up so as to 
present numerous edges), the one presenting the greater 
number of edges will show a decidedly greater pull in 
pounds per square inch. The chuck face illustrated con- 
sists of two series of arms—one series radiating from the 


cTOss O 




















ROTARY MAGNETIC CHUCK 
Each 


arms running concentrically, 


iting toward the center. 


center and the other radi: 
arm carries a 
those of one pole interposed between those of the other 
pole, thus breaking up the face of the chuck into a 


of 


series 
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maximum number of parts. In order to effect a good 
holding power, especially needed on small parts, it is 
necessary to cross two poles, the part to be ground thus 
The concentric arms are staggered 


acting as a keeper. 
This feature also assists in 


in relation to each other. 
holding very narrow rings. 

The whole surface of this chuck is magnetically alive, 
from the center to the edge, with the exception of the 
metal filling composition. 

It has been found in some cases that magnetism has 
been transmitted to the machine by having the body of 
the chucks alive, but the advantage of being able to 
utilize the whole surface of the chuck is so great that 
some method had to be devised to overcome this objec- 
tion. The desired effect is accomplished by introducing 
a nonmagnetic plate between the chuck base plate and 
the faceplate attached to the chuck spindle, thus block- 
ing any stray lines that might otherwise pass to the 
machine. 

By using high-grade magnet steel, residual magnetism 
is eliminated; but where the work itself become 
magnetized, it is necessary to demagnetize it before re- 
For this purpose the chuck is provided with a 


has 


moval. 
special demagnetizing switch. 

The removal of very thin disks after grinding is some- 
times difficult, even after demagnetizing, owing to a 
between the bottom of the 
To overcome this, the 


vacuum or moisture suction 
disk and the face of the chuck. 
chuck has two grooves cut across its face at right angles, 
about 14 in. wide and jy in. deep, enabling the intro- 
duction of a pointed instrument under the disk to lift 
chuck face. 


it from the 


aS 


Hleavy-Patterm Lathe with 
Geared Headstock 


The heavy-pattern high-powered lathe shown is 
equipped with an all-geared headstock, having single 
pulley drive. The spindle bearings are bronze bushed, and 
steel gears are used throughout. 

The tailstock is of the offset type, with adjustable set- 
over feature. The double-wall apron is worm driven 
by a feed rod with single friction control for longitudinal 
feeds. Both the longitudinal feed and 


and cross-power 
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interchange of two gears on the end of the headstock. 
The gear box is driven through gears at the head of the 
lathe, there being a reverse plate and quadrant designed 
to provide a wide range of feeds. 
The lathe is a recent product of Houston, Stanwood & 
Gamble, Cincinnati, Ohio. 
- 


Elevating Shop Truck 


The illustration shows an elevating shop truck recently 
developed by the Lewis-Shepard Co., Boston, Mass., and 
featured by its all-steel construction, except for the 
wheels, which are made of gray iron. 

The truck raises and lowers loads vertically, the lift 
ranging from 21% to 3 in., depending upon the size. The 
vertical elevation is designed to conserve floor space, as it 


l 

















ELEVATING SHOP TRANSFER TRUCK 
permits the loaded platforms to be placed close against 
each other. A free lifting and steering handle is pro- 
vided by using a universal joint. The elevating mechan- 
ism may be operated by the handle, no matter in what 
position the latter may be. The lift is accomplished by 
a combination of positive leverages through which, it is 
claimed, only 7 per cent. of the power 











applied is lost by friction. This 
makes it possible to lift 3,000 Ib. with 
only an 85-lb. pull in four short 
strokes and to lift 5,500 lb. with only 
a 110-lb. pull in six short strokes of 
the handle. 

A positive release check, controlled 
by a pedal conveniently located on 
the front of the truck, permits a slow 
and jarless lowering of the load. The 
release check stands in a vertical posi- 








HEAVY PATTERN ALL-GEARED LATHE 

Swing over carriage, 30% in.; swing over 
centers, 72 in.; driving pulley, 194¢x7 in.; 
to 1; hole through spindle, 24% 
riage bridge, 16 in.; feeds per inch, 4 to 


bridge, 19 in.; 


the ecrossfeed are reversed in the apron, an automatic 
stop for the longitudinal feed being provided. The 
quick-change feed has tumbler and a cone of gears with 


mnpounding arrangement within the feed box and an 


ratio of gearing in head, 30 to 1 and 22% 
in.; length of carriage on bed, 44 in.; width of car- 
56; length of bed, 13 ft.; weight, 13,000 Ib. 


tion, rendering the possibility of leak- 
age at the piston end remote and pre- 
venting buckling of the plunger. 

In hanging the handle 16 in. above 
the floor it is designed to eliminate the 
waste of any of the strength applied to the pull. The 
strong front arch is also designed to steady the load. 

This form of truck is made in a variety of sizes for 


distance between 


different capacities. 
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THE “MECHANICAL WORLD” ELECTRICAL POCKET BOOK 
FOR 1916—Two hundred and forty 4x6-in. pages; 129 il- 
lustrations; indexed; cloth bound. The Norman Reming- 


ton Co., Baltimore, Md. Price, 30c. 

This book in preparation for this years’ edition has under- 
gone revision, and matter dealing with switch and 
switchboards, earthing, reductors for half-watt lighting and 
the efficiency of direct-current dynamos and motors has been 
added. ‘The sections on lighting circuits and switching, elec- 
tric lamps and lighting have also been rewritten and brought 
up to date. 
MECHANICAL 

Kent. One 
4x6% in. 
York City 

To one who had the privilege of reviewing the first edition 
of this now famous pocket book it is particularly gratifying 
to see the growth both in its contents and in the number of 
editions printed. The changes in industry since the previous 
edition are indicated by the necessity of making alterations 
in over 400 pages and by the addition of over 150 
new material to bring it up to date. 

It is difficult to enumerate the changes and additions made, 
the new tables, the condensation of matter to prevent making 
an unwieldy volume or, in fact, to do justice to such a 
in any review without taking up each section in detail, which 
seems unnecessary with such a well-known volume The 
revision, by William Kent his son Robert Thurston Kent, 
is in keeping with the standards set by previous editions. 


gears 


William 
pages, 
New 


ENGINEERS’ POCKET BOOK—By 
thousand five hundred and twenty-six 
Published by John Wiley & Sons, Inc., 
Price, $5 net. 


pages of 


book 


and 


and 
*rice, 


New 


CORROSION OF TRON—By L. C. Wilson. One hundred 
sixty-nine pages, 5x7% in.; cloth bound; indexed 
$2. Published by the Engineering Magazine Co., 
York City. 

This book is the result of collecting and putting in 
form some of the facts connected with the corrosion 


handy 


reference 


of iron and its protection. The volume is divided into the 
following chapters: The Rust Problem, Theories of Corrosion, 
Protective Measures, Paint Materials, Protective Paint, Influ- 


ence of Different Elements on the Corrosion of Iron, Corrosion 
of Wrought-Iron and Steel Pipe. 

In the first chapter the question of 
some length, and how it affects under various 
is explained. The various theories to account for 
considered in detail in the second chapter. 


rust is discussed at 


iron conditions 
this 


corro 


sion are 

The following chapters take up and describe various 
protective measures, and their success in preventing rust 
This book should prove useful to machine-tool builders and 
to anyone to whom the preventing of rust is of vital 


importance. 


Straight and Taper Forced and 
Shrunk Fits--Erratum 


and 2 of the discussion by W 
a3 were 


page 733, 


of Figs. 1 
appeared on 


The 
Knight, 


captions 


which inadvertently 











transposed The chart, Fig. 1, therefore, applies to a cast- 
iron shaft and the second chart to a steel shaft 

G. W. Helpman has been appointed superintendent of 
the Defiance Machine Works, Defiance, Ohio. 

Oskar Kylin, for six years with the Warner & Swasey Co., 
Cleveland, Ohio, for the most part of which he acted in the 


capacity of designer, has accepted a position with the Foster 


Machine Co., Elkhart, Ind. 


Horne, for more than 24 years associated with the 
Yale & Towne Mfg. Co., acting in the capacity of general 
superintendent in recent has been elected vice- 
president, still retaining his executive position in the shop 


for 


Joseph A 


years, second 


production 
Co., 
has 


super- 
Mo- 


be- 


George H. Houston, several years 
intendent of the Root & Van Dervoort Engineering 
line, Ill., and more recently with the John Deere Co., 
come associated with the American Can Cu. as a 


the engineering division. 


member of 


The offices of the Cefitury Steel Co. have been trans- 


ferred to the Equitable Building, New York, the warehouse 
remaining at 191 Pearl Street, New York. 
The Independent Pneumatic Tool Company's Atlanta 


Alabama on May 
the Jefferson 


Birmingham, 
been leased in 


moved to 
have 


Branch was 
suite of offices 
County Bank Building 


The Doehler Die-Casting Co., of Brooklyn, New York, 
and Toledo, Ohio has acquired a controlling interest in the 
American Die Casting Co., of Newark, N. J.. which will here- 
after be known as the Doehler Die-Casting Co., of New Jersey 
Its present management remains unchanged 


Georgia 
first. A 





TRADE CATALOGS 


aun numa 


Seeenenennraenneneenenroeneey, 





469 Atlantic Ave., Boston, Mass. Circular 


stee 


M. A. Palmer Co., 
Nonshrinkable tool 


Francis & Co., Hartford, Conn. Catalog. Diamond-pointed 


tools Illustrated, 16 pp., 34%x6 in 

Worcester Pattern and Model Co., Worcester, Mass. Cir 
cular. Anderson tool grinder Illustrated 

Rex Mfg. Co., Hyde Park District, Boston, Mass. Circular 


Tool post for multiple and single tool work Illustrated 


The A. & F Elizabethport, N. J 
Power transmission Illustrated, 130 pp., 

Arthur A. Boston, Mass. Catalog 
Diamond and Illustrated, 16 pp., 
3%%x6 in 


Catalog 
5x8 in 


Brown Co., 
machinery 
Crafts, 125 Summer St., 
carbon-pointed tools 


tooklet 
buffers, 


Binghamton N Y 
Drills, grinders, 


Stow Manufacturing Co 
“Portable Proven Value 


Tools of 





etc. Lllustrated, 20 pp., 3%x6 in 

Chicago Pneumatic Tool Co., Fisher Building, Chicago, Ill 
Bulletin No 34-Q “A Few Applications of ‘Giant’ Gas and 
Fuel Oil Engines.” Illustrated, 28 pp., 6x9 in 

Ingersoll-Rand Co 11 B dwa New York Form No 
3029 Ingersoll-Rogler Class ORC duplex Corliss steam driven 
iir compressors, lllustrated, 32 pp., 6x9 in Form No, 3036 
Turbo blowers Illustrated, 10 pp., 6x9 in 
: : 


mad 


| FORTHCOMING MEETINGS 











Master Car Builders’ Associatior Annual meeting June 
14-17, Atlantic City, : J Joseph W Taylor, secretary 
Karpen Building, Chicago, I 

American Railway Master Mechanics’ Association Annual 
meeting, June 17-21 Atlantic City, N. J Joseph W. Taylor 
secretary, Karpen Building, Chicago, II! 

American Society for Testing Material Annual meetin 
June 27 to July 1, 1916, Hotel Traymore Atlantic Citys J 
Mdgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W Rice, secretary, 29 West 
Thirty-ninth St., New York City 

foston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Young's Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engineers Monthly 
meeting fourth Wednesday each month J. A. Brooks, secre 
tary, Brown University, Providence, R. I 

New England Foundrymen’s Association Regular meet- 
ine second Wednesday of each month Exchange Club, t08- 
ton, Mass Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday: section meeting, first Tuesday Elmer 


Kk. Hiles, secretary, Oliver Building, Pittsburgh, Penn 


Rochester Society of Technical 


Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., ; 
oy 


Draftsmen 


secretary, Soi Genesee 


St., Rochester, 

Superintendents’ and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia Foundrymen's Association Meetings first 


Manufacturers’ Club, Philadelphia, 
Pier 45 North, Philadelphia, 


month 


secretary 


Wednesday of each 

Penn Howard Evans, 

Penn 
Technical 


Friday of each month 
New York, N. Y 


meeting second 


League of America Regular 
Oscar 8S. Teale, secretary, 35 Broadway, 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

May 5, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 20.75 20.50 14.00 
No. 2 Northern Foundry, Chicago..... 19.00 19.00 13.00 
SPOGRGTAGE, TeCeePG cccccccucescevesss 21.95 21.95 14.55 
OS, OO "Ee ere 18.95 19.20 13.45 
nh, ae oe cs i cctdedee send eene 20.50 20.25 14.25 
Sh. 2 sie cee ewan’ seta bed ewus 18.50 18.50 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
Basic, Eastern Pennsylvania......... 20.50 21.00 13.25 
Gray TOMS, PICSMOOTGM< «cc ccccecccces 18.70 18.70 13.45 


Steel Shapes—The following base prices in cents per pound 


are for angles 3 in. by % in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 

r—New York——~ 

One One 

May 5, Month Year Cleve- Chi- 

1916 Ago Ago land cago 
Steel angles, base.......... 3.25 3.1 1.85 3.25 3.10 
SS FG Oa 3. 2. 3.15 1.90 3.25 3.10 
Machinery steel (bessemer) 3.2 3.10 1.80 3.25 3.10 
ee NOD occécseceecccsees 4.25 - on ice eae 


are the prices in cents per 
the places named: 


following 
warehouse at 


Steel Sheets—The 
pound from jobbers’ 


-—— New York ——, 


One One 

May 5, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

NO. 38 DIMER. ccccccccecs 3.50 2.60 3.20 3.20 
2, 2 P< caes eke eee® 3.40 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.35 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.30 2.40 3.00 3.00 
No. 16 blue annealed.... 4.30 2.35 3.70 3.60 
No. 14 blue annealed.... 4.20 2.25 3.60 3.50 
No. 12 blue annealed.... 4.15 2.20 3.55 3.45 
No. 10 blue annealed.... ee dad ae 
No. 28 galvanized...... 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 3.55 5.05 5.05 





Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


cW——Black—~\ — —y" Vv ——— 


May 5, One May ! One 
1916 Yr. Ago 1916" ze. oe 

% to 2 in. steel butt welded 70% 81% 52% 72% 
2% to 6 in. steel lap welded. 68% 80% 48 \% 121g 

Diameter, In. 
 tecanees See Gececnesesees - 8.45 2.20 5.46 3.50 
S”  itichn ene abba ween ees KOS ».10 3.40 8.08 5.20 
BO sactatacdecdnneneventesen 6.90 4.60 10.93 7.00 
BU gv06668 00000004 O7 40604984 8.25 5.50 13.06 8.40 
ETO eT Tere TT TTC 11.10 7.40 17.58 11.15 
BUD ceceseeeseeeeeeesevecsesse 18.72 12.20 30.13 18.60 
DS eee deh seheh eho be canees 24.48 16.10 39.40 24.20 
0s w6.0460GnnabGeb RA ebaneaes 34.88 22.90 56.14 34.50 
S ‘aded@in Ub WOueSedeserke sues 47.36 29.60 76.22 40.70 
- -@esRbahateuenseces ban ween 62.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 

Black Galvanized 

3% to 6 in. steel lap welded............. 61° 36% 

% to 3 in. steel butt welded............ 64% 42% 
Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 

54% 


Bar Iron—Prices are as follows in cents per pound at 


the places named: 


May 5, One Month 

1916 Ago 
i CE Oecd s cee ew neeeee ane 2.50 2.45 
rrr, Se BOURsc cece cee steecenes 3.25 3.10 
re, CS ccc ceceunaeanece 3.25 3.25 
po Tee eee 3.10 3.10 





Cold Drawn Steel Shafting—From warehouse to consumers 


requiring fair-size lots, the following quotations hold: 

May 5, 1916 One Month Ago 
ee SOO: savedkecene List price plus 20% List price plus 10% 
CERO OEEEE 4.00 5 6000 0% List price plus 20% List price plus 20% 
TD “cennarascieea List price plus 10% List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 
-New York ——\ ° 


Today One Year Ago 

$6.00 $3.75 @4.00 Cleveland... $5.80 Chicago... $4.75 
In coils an advance of 50c. is usually charged. 
Drill Rod—Discounts from list price in New York are as 


follows: Standard, 65%; extra, 60% ; special, 


55° O- 
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Prices--Materials and Supplies 


FV AUUUUINUUUENUUUONUUGUUUNANUEONONNUOONOOENOOEGOOOENOOOEUOOUOOUUNOUUNENUONNUUbONOONEAUONNOOOEGUUUAGULOOOUOGONOOOGUUEGOUUEOOUEROOOENULOGOOONENOUOGOOUOGOUOOOUUGONOUOUOUOGNOONNUOOESUOONOOUGNOOENOUOCEUUOENOOUEOOUEONUOOENUUENNUOENOUNOOUOEOAOUONUOOROOOGENOUNGOOONNOOEOOOUONOOEOOUESOOOUNOUONOOOOEOOONOOUONGOOEONUOONOOEOOOEONUUGOAOUNNOEY 


High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 


I i pcaras tris ivacad lo ects Ac $2.35 Pe «ccesesnseundsaswas $3.00 
Bar Steel sells at $3.25 per 100 lb. from warehouse, New 
York. 


METALS 
Miscellaneous Metals—The present quotations in cents per 





pound, with a comparison of practically a month and year 
ago, are as follows 

-————- New York 

One One 
May 5, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). a + 50 27.50 19.00 
MK cct¢40n6ee dene neeeweeeeevacene 50 53.00 40.00 
Lead (dt bub bwekéuresenwes sen teas 7 180 8.50 4.20 
PE o<conceeed de beeeeeeeaenen 44a 18.00 18.50 14.00 
ST. LOUIS 
i. .cictecgbetnekesabeoenaabansess 7.37% 8.50 
RD - 555 weeks ee Rees kee wee eed we 17.87% 18.50 
*May or ium delivery 30c., July 29%c., August 29c., Se p- 


tember 28% 


At the a 
pound prevail: 


named, the following prices in cents per 


c—— New York ———‘ 7. 


One One 
May 5, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 36.50 35.590 24.00 38.50 36.50 
Copper wire (carload 
tn: acanscdxkeneeedean 36.50 35.50 18.00 34.50 37.00 
Brass rods, base ....... 44.00 41.50 21.50 36.00 38.00 
Brass pipe, base ....... 44.50 44.50 19.20 43.00 46.50 
i SOOGD cecce'ecenee 43.00 40.50 21.75 36.00 38.50 
Solder % and % (case 
BOGE basdaccesussasvas 31.62% 32.25 28.00 35.50 
Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
r—New York—, -—Cleveland—, 
One One 
May 5, Month May 5, Month 
ous Ago 1916 Ago 
Copper, heavy and crucible... 25.00 23.00 25.00 22.00 
Copper, heavy and wire...... 34 50 22.00 24.00 21.00 
Copper, light and bottoms.... 19.00 24.00 18.00 
ih EY «cs wan 65 ewaees wwe e 6.50 7.00 6.50 
I ie ain ree ik eal a CAE 6.00 6.00 5.50 
Pe ciccac kat aw ewan 14.00 20.00 18.00 
I, I, foe ons lie sr carer mo tain 12.00 13.00 12.00 
No. 1 yellow rod brass turnings 15.00 14.50 16.25 
BD beh eedecdecesavtecuséeues 13.00 16.00 14.50 





Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 
Lb. L b. 
ofa Size ofaSize ofa Size 


Less Than 
500 Lb. 500 Lb. 
ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
Oe Macnee 31.50 32.00 32.50 33.00 36.00 
4 to i sh es cl 31.25 31.75 32.25 32.75 35.75 
Oe Wiicaccs 31.00 31.50 32.00 32.50 35.50 
Bae 20 Bipscacs 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 to 3iye...--- 32.50 33.00 33.50 36.00 37.00 
Squares 
Se ahaa pa aie ads 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3}§..... 32.25 32.75 33.25 35.75 36.75 
Squares 
ORS err 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
33.00 33.50 36.00 36.50 37.50 
> OD Wibcsess 36.00 36.50 37.00 34.50 38.50 
7 << wane 37.00 37.50 38.00 39.00 
Dae isteacxceews 32.50 33.00 33.50 36.90 37.00 
Flats not rolled wider than 6 in. or less than % in. thick. 


Hexagon bars 2c. per lb. over corresponding size of round 
rods. 
For cutting to any specified length not shorter thaa 1 ft. 


add ic. per Ib. 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 


cents per pound for spot delivery, duty paid: 


May 5, 1916 One Month Ago 


New York ..... eoeteveeusoess 38.00 45.00 
CC ccc cbvetene ee eens 50.00 @55.00 50.00 
CD cagesssesnvweseedetens 44.00 45.00 


Babbitt Metal—Quotations are as follows in cents per 


pound from warehouse at the places named: 

New York Cleveland Chicago 
Meet wrade  ..ccccccs< . 60.00 @ 65.00 59.50 60.00 
RE sen<dscdcenans 30.00 @ 35.00 22.50 25.00 @ 28.00 


Copper Sheets—In New York hot rolled 16 oz. (large lots) 
base per Ib. is 36.50c.; cold rolled 14 oz. and heavier add iIc.; 
polished takes lc. per sq.ft. extra for 20-in. widths and under; 


over 20 in., 2c. 
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SYNOPSIS—The manufacture of cartridge brass 
has so long been kept secret that those interested 
will welcome this article at a time when this com- 
modity is in such demand. The entire process of 
making cartridge brass-— from the mia ing to shear- 
ing the cast ingots— Ls given, together with the 


furnaces and tools, in detail. 





The demand for cartridge brass during the past year 
has increased more rapidly than the means for its pro- 
duction. A number of firms not directly engaged in 
this class of work have installed equipment for making 
brass, in some instances building their own machines on 
account of the very long deliveries promised for nearly 
all classes of brass-working machinery. It is proposed 
to describe the methods and tools used in the produc tion 
of finished bars of brass suitable for making blanks for 


cartridge cases. The author is not an experienced brass 
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mixture for melting. This allowance runs from 50 to 
65 per cent. of scrap brass, which may consist of serap 
from the blanking press, overhauling machines and shears, 
the point being to eliminate foreign scrap, skimmings or 
scrap from the floor and mold pits, which may contain 
dirt and other impurities. 

3. The 


chaser to take samples and make chemical analysis o 
to 


right is reserved for inspectors for the pur- 


metals in stock, check for conformity with specifi- 


cations, 


t. Chemical analysis of the finished metal ordinarily 
allows a variation of plus or minus 2 per cent. in the 
specified copper content, the proportions being usually 
67 per cent. copper and 33 per cent. zine up to 71 per 


ent. zine, 


cent. copper and 29 per The total impurities 
permitted in the finished metal vary from 0.2 per cent. 
to 0.4 per cent., with the additional requirement that 
arsenic, antimony, phosphorus and cadmium must be 


kept within a minimum of from 0.04 to 0.08 per cent. 
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FIG. 1 PLAN AND SECTION OF CASTING SHOP 


manufacturer, and concerning matters of technical de- 
tails where practice may vary it is the intent to describe 
a proved method for turninys out cartridge brass rather 
than completely outline the art of brass making. It 
greatly to be regretted that brass makers still endeavor to 
maintain a medieval policy of secrecy in their work, which 
doubtless has much to do with the slow progress made 
in overcoming some of the difficulties in produc ing brass 


is 


of uniformly good quality with small losses. 

1. The specifications usually require either pure elec- 
trolytic or pure Lake copper and “Horsehead” spelter or 
its equivalent. Equally good results have been obtained 
using a spelter of not quite as high a grade as Horsehead. 
The maximum allowable impurities in good spelter should 
be: Lead, 0.30 per cent.; iron 0.04 per cent.; cadmium, 
0.20 per cent.; and total, not over 0.25 per cent. In the 
copper the total impurities should not exceed 0.03 per 
cent. These are analyses which include all grades of 
copper and spelter suitable for cartridge brass and rep- 
resent an average of materials supplied on recent orders. 

2. A specification may be made covering the quality 
and maximum weight of scrap that may be used in the 





*Copyright, 1916, Hill Publishing Co 


In actual practice we have found that the foregoing limits 


of plus or minus 2 


may be secured with the average class of work- 


per cent. are fair and are about as 


cood ass 


The average of 156 mill analyses running on metal 


men, 
69 to 73 per cent. copper was 70.93 per cent., with six 
above 73 per cent. (the maximum being 78.6 per cent.) 


and seven below 69 per cent. (the minimum being 67.69 
In no analysis did the: total impurities ex- 
the trace of 


There was a slight trace 


per cent.). 


ceed 0.15 cent., nor was there least 


per 
arsenic, antimony or cadmium. 
of phosphorus, which came from the phosphorized cOp- 
per used as a flux. 

5. Physical tests for finished metal are 
load and elongation. The requirements run from 40,000 
14.000 Ib. breaking load, with 


a maximum sometimes specified between 48,000 and 50,- 


for breaking 


to per sq.in. minimum 


000 Ib. per sq.in, The minimum elongation required 
varies from 50 to 62 per cent.; but there is no standard- 
ized test piece used, so that these tests are not compara- 
In addition, sometimes a formula for a combination 


tive. 
of breaking load and elongation is specified, so that both 
minima may not occur at the same time. The pieces 


used for these tests are cut from blanks ready for ship- 
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ment and have been annealed in the bar previous to being 
blanked. A cupping test is usually specified and is de- 
sirable, as it shows the temper of the metal and so checks 
its suitability for the first drawing operation without 
reannealing, as that is not absolutely determined by the 
elongation test previously described. 

6. The variations permitted in dimensions of the fin- 
ished blanks vary from plus or minus 0.005 in. to plus 


Cast-iron Floor Plates 
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FIG. 2 TYPICAL SQUARE PIT CRUCIBLE FURNACE 


or minus 0,015 in. in diameter. The allowance in thick- 
ness varies from plus or minus 0.003 in. to plus or minus 
0.007 in. Where close limits are required, it is usually 
because the disks are sold by weight and the purchaser 
wishes to keep poundage down as low as possible, as other- 
wise the manufacturer would furnish disks of approxi- 
mately the maximum dimensions. 

7. The visual examination is one of the most impor- 
tant points of inspection. The disks are inspected for 
flaws, folding cracks and other defects in the surface 
and for pipes and cracks in the edge of the blank. This 
inspection is most important, and upon it usually 99 
per cent. of all rejections are made. 

8. Of the several methods of inspection probably 100 
per cent. inspection is the best and fairest to both manu- 
facturer and purchaser. As the metal is made in small 
lots at a time, there is not a condition of uniformity in 
manufacture which would warrant a partial or percentage 
Also, when the latter scheme is used, the 
inspectors require a lower proportion of rejected disks 
in the lot selected than the average on total inspection, 
so that usually it is necessary to return to total inspection. 

9. Aside from the foregoing items various other clauses 
inserted in the specifications by the purchaser’s 
covering number of rehandlings allowed on rejected 
materials, size of lots submitted for inspection, micro- 


inspection. 


are 


photography and the manufacture of selected disks into 
cartridge cases for the development of interior flaws or 
defects not shown by visual examination. 

As with all inspection where the most important point 
is visual examination, which is entirely dependent unon 
the judgment of the inspector, there is a possibility for 
considerable variation in opinion as to the extent and 
seriousness of defects. For this reason no hard and fast 
rule can be laid down as to what constitutes fair visual 
inspection. Where the inspection is done by a third party 
regularly engaged in inspection work, better results may 
be obtained than from inspection by the purchaser di- 
rect, whose judgment is based on personal opinions rather 
than experience as to the extent of defects that may be 


passed. 
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That division of the plant where the brass is melted 
and cast is usually termed the casting shop. This de- 
partment covers all work from receipt and storage of 
copper and spelter up to the delivery of sheared bars 
to the rolling department. All the work may be carried 
on in one large room with suitable space partitioned 
off for a metal-storage and weighing room, hereafter 
called the scraproom. The usual construction is a steel- 
frame mill building about 25 ft. high to the bottom 
chord, so designed as to give maximum ventilation. The 
two main points to be considered in locating the casting 
shop are car sidings convenient for unloading metal for 
the scraproom and full and ample storage for fuel and 
ashes. As the sheared bars are handled on wagons, the 
location relative to the rolling mill is not so important as 
long as it is within a convenient distance for hauling. 
Fig. 1 shows a floor plan of furnaces, ash alleys and 
mold pits for a typical installation. As the plant de- 
scribed was built for making cartridge brass in short bars, 
the pits are only 3 ft. 4 in. deep. In plants where the 
usual variety of rolled and drawn brass is handled, deeper 
pits, up to 10 ft. for casting bars up to 12 ft. long, are 
used. The unit of equipment is known as a set of fires, 
generally consisting of 10 furnaces and the necessary 
auxiliary equipment for the complete operation for cast- 
ing bars. Each set of fires is handled by one caster and 
his helpers. The jib crane shown is for lifting the pots 
from the furnace and carrying them over the molds in 
the mold pits. The jib crane should be of such length 
that it can take in the extreme molds of each set of fires 
without greatly interfering with the adjoining set of 
fires. The space occupied by each set of fires is equal 
to that of 10 furnaces, the molds that can be filled by 
the output of the fires not taking a greater length of 
space in the mold pit. The size of the furnace is de- 
termined by the maximum size of the crucible used, the 
selection of which is covered under the discussion of 
crucibles. Assuming that the No. 90 crucible which is 
1334 in. in diameter outside will be the largest size, and 


that we design our furnaces for coke as fuel, which re- 
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quires the greatest space, say 5 in., and that the brick 
wall between each two furnaces must be not less than 
131% in., we have a maximum distance between centers of 
furnaces of 32 in. 

Fig. 2 shows a larger-scale section of the furnace de- 
signed in accordance with these calculations. The fur- 
naces are made square, as this style has a great advantage 
over the round furnaces in that the corners hold the fire 
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and permit placing the crucible tongs on the crucibles 
more easily. The furnace should be deep enough to 
provide at least 12 in. of fire beneath the bottom of the 
crucible, so that as the fire burns out on the grate the 
bottom of the crucible will not become cold. The depth 
should also be such that the top of the crucible is always 
below the bottom of the flue opening, in order to have all 
parts of the crucible subjected to an even heat. The 
furnace should be bricked up so that but one course of 
brick around the inside need be removed when the fur- 
naces are relined, putting in only enough tie-bricks to 


the second course to hold the lining. The life of the 
lining varies greatly with the fuel used, coke making a 
much hotter fire than coal. Operating two shifts for 


four months made relining necessary on furnaces burning 
coke, The quality of firebrick and fuel must be con- 
sidered as in other furnace work. The grate bars are 
1 in. square, set on two bearers, such as a piece of 60-Ib. 
rail. The draft may be natural or induced. A _ forced- 
draft system does not give satisfaction, as it rarely bal 
ances, thus throwing out the heat, 
which becomes a serious consideration in hot weather. 


into room intense 
The ash alley should he of a cross-section that will 
wheelbarrow for removing the 


The coke bin, as shown, 


allow easy passage of a 
ashes when cleaning the fires. 
should provide storage for at least two days’ requirements, 
and the monorail trolley is probably the simplest means 
for filling the bin from outside storage. 

The quickest fire is not always the most desirable in 
the long run. Using a special 21-in. furnace, 
we have been able to take out 21 heats in 24 hr., including 
This is during cold weather; but 


square 


cleaning fires twice. 
it is doubtful if it is economical, as men cannot be secured 
readily who will stand up to such work, and the life of 
the crucible is greatly reduced. We believe 14 and pos- 
sibly 15 heats per 24 hr. in winter a good production, 
falling off to 10 or 12 in warm weather. 
ployed are not, as a rule, steady workmen, so that pro- 


The men em 


duction is not a matter of simple arithmetic only. 
There are other styles of furnaces, such as reverberatory 
furnaces, the Schwartz furnace and the type known as 
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the tilting furnace, in which the crucible is tilted for 
In all these a distributing ladle must be used, 
Repeated 


pouring. 
which means a second pouring of the metal. 
installations of the old-style crucible furnace, replacing 


some of the foregoing, show that for certain classes of 
work it is still the best in spite of the crucible expense. 
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Of late there has been considerable experimenting with 
fuel. 
out for burning coke or coke and coal. 


various kinds of The plant here discussed is laid 
Where maximum 
production is demanded, that method is most efficient 
which will the 


obtained from one furnace in 


heats to be 


Hard coal 


enabl greatest number of 


a given time. 
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is probably the slowest fuel used, and the length of time 


required for getting out a heat is the only objection to it, 
as in other respects it is very satisfactory. Coke gives 
faster fire, with a greatly in 
Both oil and natural 
author has not had 


Twenty of the fur 


a much hotter and therefor 
creased wear on the furnace lining. 
vas would seem to be desirable. Th 
experience with oil-fired furnaces. 
naces shown in Fig. 1 were equipped for burning natural 
Different for venting 


gas, using forced draft. methods 


the furnaces were tried, but without great success. Th 
heat from the furnaces was such that the cover brick 
became red hot and conditions were made intolerable 


for the workmen. We do not believe that the gas fuel 
was given a thorough trial, as it is no doubt the idea! 
fuel for crucible furnaces and will prove successful as 


through a 


soon as it has been put experimental stage 
in a large plant, where furnaces are necessarily set clos 
together. 
The fuel 
duction and the size 
data can be given; the 


0.4 to 0.6 Ib. of coke and coal (mixed) per pound of 


varies with the rate of pro 


No exact 


most reliable figures indicate from 


consumption 
of the crucible furnace. 


metal melted during a period of several months, with 18 


in. round and 21-in. square furnaces 


The molds for the cartridge brass may be seen in Fig. 


») & « 
2 5 silicon and 


3. They are made of gray iron containing 


finished as shown. The size of the mold is determined 
by the width of bar required and the weight, which should 
be such that one pot of metal will make full-length bars. 
For convenience nm handling, the bars are usually made 
from 80 to 125 Ib., 


sheet requires more metal. In 


the finished bar or 
the 
almost entirely in the direction of the rolls, so that if 


unless the size of 


rolling, metal flows 
bars are passed through straight, there is no appreciable 
widening. Bars are cast in regular work up to 15 in, 
wide in short bars and up to 10 and 12 ft. long in narrow 
bars. It is always best to cast the bar of a thickness 
that will avoid as much rolling as possible, and the %-in. 
thick 114-in. 
bars are made at times. 

The molds should be planed on the joint. 


they will be strained in banding, as the wedges tend to 


bar is now about standard size, although 


Otherwise. 
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straighten out the molds, which rarely come exactly 
straight from the foundry, and thereby produce stresses 
that will soon crack either the front or the back of the 
Also, with unplaned molds the leakage is many 
Another advantage is 
Some 


mold. 
times that of the pianed type. 
that the bars come clean and of even thickness. 
experiments with molds planed all over inside have been 
made by other firms in an effort to insure cast bars more 
uniformly good, but without favorable result. The molds 
shown are of very heavy section, but the weight may 
be cut down as soon as the most economical form is 
determined. In making rolled rods bars are cast 114 in. in 
diameter and upward in solid bored cast-iron molds. The 


iron must be free from blow-holes and other flaws 
An important adjunct of the mold is the strainer, 
Fig. 4. 


In pouring, the strainer should be kept full, 
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so that the slag and dirt passing the skimmer will not 
enter the mold. 

The mold is held together, as illustrated in Fig. 5, by 
three bands wedged up tightly. The bands and wedges 
should be made of first-quality cast steel, if the use of 
expensive forged pieces is to be avoided. The order and 
manner of driying the wedge are shown by the numbers. 
This method has been found to reduce leakage. 

The life of a mold is very uncertain. Some few foun- 
dries make a specialty of ingot molds, and their product 
has a high reputation. One of the largest brass makers 
in this country, after some years of experiment and ex- 
perience, found that the molds of one firm gave uniformly 
50 per cent. longer life than any other make. Molds 
should average at least 2,000 to 2,500 heats. 
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The several kinds of tongs may be seen in Fig. 6. All 
are made of wrought iron by the blacksmith shop in the 
plant. The most important are the crucible tongs for 
handling the crucibles. In forging, these tongs should 
be shaped to a cast-iron*crucible of the same size as that 
to be used. Tongs should always be refitted whenever 
there is a change in either the make or the size of the 
crucible. Ill-fitting tongs injure the crucibles and may 
cause a loss many times the value of several sets of tongs. 
When worn and burned out of shape, the bits should be 
redressed or cut off and new ones welded to the reins. 

Other tongs are spelter tongs for dipping the spelter 
in the molten copper, mold tongs for lifting the fronts 
and backs of molds, band tongs for handling the hot 
bands, stirring-rod tongs for holding the graphite stir- 
ring rods, and bar tongs for lifting the hot bars from 
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Fuel Cover 
FOR HANDLING THE WORK 


the pit when the molds are stripped. These different 
kinds are illustrated in Fig. 6, and the weights, number 
required and other data are given in the table. 

The remaining equipment includes skimmers for skim- 
ming the pot when it is lifted from the fire and for 
holding back slag and charcoal that is not removed by 
skimming when pouring, scrapers for scraping the molds, 
wire brushes for cleaning molds after scraping, heavy 
buckets for mold dressing, powdered charcoal and flux, 
cheap 4-in. flat brushes for applying mold dressing, 
sledges, hammers, etc. Some of these tools may be seen 
in Fig. 6, and other data are given in the table. In 
most cases two sets of tools are allowed for each set of 
fires, as the tongs become too hot to be comfortably han- 
dled if used continuously. 
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In the table the probable life is given in heats. The 
author has not enough data at hand to give more authentic 
figures. 

Crucibles are, aside from losses, the greatest single 
item in the cost of producing brass. For this reason 
many attempts have been made to get away from the use 
of crucibles. Long experience in crucible making shows 
that the best materials are Ceylon graphite and Klingen- 
berg crown clay. Ceylon graphite is free from mica and 
is about 98 per cent. pure. The Klingenberg clay comes 
from a small district around the village of that name in 
Germany. These materials are blended and mixed ip 
proper proportions, molded, dried and burned in a kiln. 
The amount of excess air in the kiln determines whether 
or not the graphite is burned out of the surface of the 
crucible, thus making the white or blue crucible. Ob- 
viously, the matter of color is of no importance, although 
manufacturers are called upon to supply crucibles of a 
Crucibles usually contain from 50 to 60 


given color. 
per cent. of graphite. 

Crucibles are known by number, each unit in the num- 
ber representing nominally the capacity to hold 3 lb. of 
molten metal. 


Therefore, a No. 90 should hold 270 Ib. 


s 





FIG. 7. TOTE BOX AND SPELTER-BREAKING BLOCK 
of brass. About 80 to 90 per cent. of the capacity of 
the crucible may be used, depending on the care of the 
caster. 

A year ago crucibles containing the best material sold 
for from 5 to 7c. per unit in the number. At the present 
time, owing to the high value of Ceylon graphite, the 
prices are 11 to 13c. per unit; and as the makers have 
only American clay to use, they expect only 8 to 10 heats 
per crucible. The average life of 1,500 crucibles pur- 
chased in July, 1915, was about 18 heats, so that the 
actual cost per heat has quadrupled. Manufacturers 
claim that their crucibles average 25 heats, and doubtless 
this figure may be attained with the best materials. 

The life of a crucible is shortened by ill-fitting tongs, 
as previously stated, by excess fluxes of various kinds, 
by soaking in the fire longer than necessary to melt the 
metal, by too high furnace temperatures in the endeavor 
to get quick heats, by wet or sulphurous fuels that at- 
tack the outside of the crucible, by carelessness in stirring 
the metal and by general lack of care in handling. 

In the employment of fluxes such as fluorspar and 
various silicates a mean must be determined so that the 
metal will be purified with a minimum erosion of the 


crucible. The crucibles should be thoroughly dried and 


annealed for two of three weeks before being put into 
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service. This is frequently done by storing them on a 
floor on top of the muffle furnaces used for annealing 
in the rolling mill. A careful record of the size and 
number of crucibles given to the casters should be kept. 

The best size of crucible has been found by long prac 
tice to be the No. 80, holding a charge of 200 to 220 Ib. 
of brass. This crucible makes two bars of convenient 
size In narrow metal or one in wide metal. It seems to 
have a somewhat longer life than larger crucibles and 
therefore, striking a mean between labor and crucible ex- 
pense, gives the lowest cost of production. There is much 
juggling of sizes, and many makers rate their crucibles 
above standard, so that buyers should compare cubic con- 
tents and weights rather than size numbers. 

There are several compounds on the market for ap 
plying to the crucible as a paint. Some report these 
materials to be of value. Broken crucibles should be 
placed in bins, and in spare time, laborers may be set 
to work chipping off the inside surface, which may have 
some metal adhering to it. The latter is reclaimed with 
the ashes. The old crucible material commands a market 
price of from $10 to $15 per ton. 

Probably no subject in brass making has received as 
much attention as fluxes. And when all has been said, 
brass makers are still emploving the same fluxes with 
or without their potent secret additions. For clean scrap 
and new metals such as must be provided in making car 
tridge brass, phosphorus and common salt seem to give 
The phosphorus is in the form of 15 
per 100 lb. of metal. 


A larger quantity may be used if needed, but not enough 


the best results. 
per cent. phosphorized copper, 1 02. 


to give a perceptible amount of phosphorus in the fin- 
ished metal. Common salt, somewhat finer than crude 
rock salt, should be added, about one handful per 100 Ib. 
of metal. Care should be taken to avoid an excess, as 
this attacks the crucible. 

The impurities to be removed are mainly copper oxide 
tin, iron and lead 


sand and dirt. The foreign metals 


cannot be removed, and none should be introduced by 
iron stirring rods, brass s rap containing lead, etc, The 
copper oxide forms readily, and for this reason the melt 
ing metals should be covered with powdered charcoal to 
prevent oxidation. Patent fluxes are generally in the 
identical class with medicines of the same description. 
The metal-storage room, also known as the scraproom 
and weighing room, is one of the most important parts 
of the brass-manufacturing plant. Here the new metals 
are received and stored, all scrap is received and weighed, 
and the charges for each heat are weighed up in correct 
proportions. The plan, Fig. 1, gives the arrangement at 
the plant described. 
ous grades of scrap, keeping clean metal, floor scrap and 


The room contains bins for the vari- 


the recovered metal apart; space for storing bars of cop- 
per and spelter; a four-bar scale for weighing the charges ; 
a platform scale for weighing metals received and the cast 
bars on wagons before and after shearing; and a powerful 
lever shear for cutting new metal and cast bars. As the 
records of this work are very important, a small office 
should be provided so that the foreman may keep his 
records neatly and accurately. The scales for weighing 
the charges are set by the chemist and should be kept 
under lock. The charges are weighed up in small iron 
pans illustrated in Fig. 7. 

The cast bars are brought in in a wagon and weighed 


on the platform scales. The heads or gates of the bars 
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pan 
we 


are then cut off in the shears and the bar cropped back 
until the cross-section shows good metal without pipes or 
other defects. It is important that a skilled man of ex- 
cellent judgment have charge of the shears, as much good 
metal may be cut off as scrap if the bar is cut back too 
far. Likewise, a large amount of work is wasted and 
the percentage of scrap in the finished product increased 
if the bar is not cut back fa The color of the 
sheared section will indicate relatively small variations 


r enough. 


in the copper and zine content, so that the experienced 
shearman will recognize bars that are outside the speci- 
fied limits and cut them up. <A bar that is cut to much 
less than half its length should be cut up, as it is probable 
that visible. It 
gives trouble in handling and rolling. The shears should 
They will 


it has objectionable defects not also 


be powerful enough to cut brass 1144x10 in. 
then be able to cut up copper ingots in suitable sizes for 


weighing out exactly on the charging scales. A small 
breaking block for spelter is also shown in Fig. 7. After 


the bars are sheared, they are weighed, and the caster 
is credited with the weight of good metal thus produced. 
The floor scrap—from broken pots and leakage from the 
mold pits—is collected once each day and weighed into 
the storage bin in the scraproom. 

The charges weighed up in the scraproom are brought 
out on the casting floor and set behind each furnace, 
accurate record being kept of the number of boxes given 
each caster. The first operation, starting each day’s work, 
is to clean the fires by pulling out the grate bars and 
removing the ashes, care being taken to punch out the 


TABLE OF EQUIPMENT FOR ONE SET OF TEN FURNACES* 


Number Life in Weight, Cost, 
Name of Article Required Heats, Each Lb., Each Each 
Crucible tongs 2 7,000 55 $6.00 
Spelter tongs . 2 S00 12 1.25 
Stirring-rod ton 2 2,500 13 1.25 
Band tongs ..... 1 Indefinite 6 
Mold tongs 1 Indefinite 9 
Bar tongs ..... 2 7,000 6 
Skimmer 1 35 5 
Scrapers ..... ‘ 3 Indefinite 4 
Punch bars, 7 ft. « l-in. 
round iron , 
Chisel, %-in hexagon 
flat, 14 in. long. ; 1 
Files, 18-in. bastard-cut 
mill aeedene <a 2 
Hammers, 6-lb. crosspeen 
blacksmiths’, 12 - in 
DT: tstte00% awa 3 i 
Fuel cover ...... bate 1 Indefinite 20 Bree 
Wire brushes . 3 10,000 .20 
Charcoal box, wooden, 
8 ere ‘ ; 1 
Oil pail, heavy 2-qt. bucket 1 
Oil brushes, 4-in. flat paint 2 
Salt pail, heavy $-«qt. 
DD sthncieté iene 1 oe 
Per Lb 
ee eT . 20 2,000 450 05 
ED an ie Oe ae on. ae 200 25 .05 
WOGMOD ccccscces 100 3,000 5 03 
rer Tere 20 Indefinite 27 .03 


*The figures are approximate, as in some instances they are 
based on estimate only. 


clinker that has formed at the bottom, as this some- 
times reduces the cross-section of the grate to one-third 
its actual size. A fresh fire is then built, which in con- 
tinuous operation is usually lighted by the hot bricks in 
the furnace. As the fire comes up to heat, the crucible, 
which has been previously warmed by being on top of 
the furnace, is placed in the fire, and the heavier metal 
of the charge, except spelter, is laid carefully in the 
crucible, care being taken that the metal does not tend 
to wedge the pot apart during melting, when the pot 


becomes soft. Ordinarily, a ring made from the upper 


half of an old crucible is placed on top of the crucible 
to hold the scrap and copper that cannot be put inside. 
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In this case the scrap should be put in the bottom, as 
it melts faster than the copper. 

After all the metal is melted and up to a bright heat, 
the spelter, which has been warmed by lying on the fur- 
nace, is thrust beneath the surface of the metal and is 
rapidly melted and alloyed with the copper. The brass 
is then stirred thoroughly with a graphite stirring rod, 
so as to secure a homogeneous mixture. The graphite 
stirring rods are expensive, but are the best for high- 
grade brass, as iron from an iron stirring rod will alloy 
with the brass and thus increase the impurities. During 
the melting, salt and powdered charcoal are thrown on 
the metal, the charcoal to protect the molten metal from 
the atmosphere and the salt to act as a flux. After a 
vigorous stirring, the metal is given a minute or two to 
allow the impurities and dirt to come to the surface in the 
form of slag. The crucible tongs are then placed on the 
crucible, which is raised from the furnace by means of 
the jib crane. The outside surface of the crucible is 
cleaned, and it is then lowered on clean sand on the floor. 
The slag is skimmed off and a block of wood thrown on 
the clean surface of the metal. 

The point might be made that there is the same ob- 
jection to the iron skimmer as to the iron stirring rod, 
Actually, the amount of iron absorbed in skimming is 
much Jess, and graphite is less suited to the rougher 
handling. The crucible is then raised and placed over 
the strainer on the mold and poured, tipping the crucible 
forward with the tongs, keeping back the residue of slag 
and charcoal with the skimmer. 

The block of wood in burning tends to keep the air 
the metal useful in reducing the 
amount of spelter burned out. The strainer should be 
kept full of metal so that the slag and dirt passing the 
skimmer remain on the surface and doe not enter the 
mold. The molds should not stand slanting sidewise, 
as there is a possibility that impurities and gas pockets 


away from and is 


will lodge in the corner of the mold instead of coming 
to the surface, so that one edge of the bar may be de- 
fective for the entire length of the mold. 

The molds are prepared by scraping with the scraper 
end brushing down thoroughly with a wire brush, after 
which they are painted with lard oil. Many substitutes 
are offered as a mold dressing, but lard oil seems to 
secure the best results. The molds are then banded and 
wedged up tight and are ready for use, the strainer being 
placed on top. After pouring, the metal is soon chilled 
sufficiently to allow the bands to be knocked off and the 
mold opened. The bars are raised with the bar tongs, 
and the burrs are filed off. Then the bars are piled on 
the floor behind the mold pit and allowed to cool until 
they can be loaded on wagons and taken to the shears 
in the scraproom. The molds are cleaned thoroughly 
and dressed with lard oil each time before being used. 

The term between the 
metal weighed out and melted and the total metal re- 
turned. The gross loss includes the metal in the ashes, 
and the net loss is that determined after the ashes have 
been put through the recovery plant and a large part 
of the metal in the ashes The net 
therefore the difference between metal melted and that 
returned from all sources. 

The melting loss varies with the type of furnace used, 
size of charge and proportions of mixture. On cartridge 
brass under the conditions outlined the gross loss varies 


covers the difference 


ry > 
le SSCs 


reclaimed. loss is 
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from 3 to 5 per cent. No figures are available for the 
net loss, but in other plants it varies from 1 to 3 per 
cent. 

The loss represents a greater money value than the 
profit in manufacture and therefore should be given the 
most careful attention. An installation and 
conditions which prevent metal from being lost in the 


al 
g 
working 


fire by careless charging and by the use of worn-out 
crucibles and which avoid excessive volatilization of spel- 
ter by not using enough charcoal to cover the molten 
metal, by not overheating the metal, by pouring as soon 
as ready and not soaking the metal, by not using un- 
necessary draft, etc., will go far toward reducing this 
expense. 

Metal spilled in handling and pouring is recovered from 
the mold pits and floor each day. This is known as floor 
scrap, and to it is added the solid metal picked from the 
skimmings and ashes, which contain the metal represent- 
ing the difference between the gross and the net losses. 
No figures are available to give proportion by weight of 
recoverable metal in the ashes in the plant described, but 
it has been found by other firms to run from 0.25 to 
0.5 per cent. by weight of ashes. 

This recovery is made by concentrating and refining 
processes. The quantity of ashes is not sufficient to war- 
rant a recovery installation in any but a large plant. The 
floor scrap may be melted directly with the charge in 
small quantities or remelted and sheared before using, 
as the quality of work may require. Some specifications 
for cartridge brass permit the use of floor scrap; and if 
used judiciously, no bad effects will be noticed. 

In addition to the tools and equipment mentioned the 
following materials are required in the approximate quan- 
tities given, which are the results of several months’ 
operation : 


GD cncétcnndepeeseenennaesas 50 lb. per 100 lb. metal melted 
Charcoal (used in lighting 

DED us conn onbedeseeseceue 0.1 bu. per 100 lb. metal melted 
Pn Gene BH Wc ccéuceeveeeuse 0.04 gal. per 100 lb. metal melted 
DEE 6r6040090 0000 e00600004¢00 0.25 lb. per 100 lb. metal melted 


Phosphorized copper 1 oz. per 100 lb. metal melted 


Graphite stirring rods, 1%x 


Be Uk, POU Gs caceenecoesses 30 heats each 


For a plant having 40 furnaces, or four sets of fires, 
there will be required 4 casters, 16 to 20 casters’ helpers 
and 4 laborers. These men will be able to produce from 
5 to 7 heats from each furnace in about 9 hr. The casters 
are paid on a tonnage basis at the rate of 17 to 20c. per 
100 lb. of good sheared metal. The 
helpers at 65c. per round, which is one heat from each 
The firm 
supplies additional helpers at the same rate, giving three 
A better ar- 
rangement is to pay on a tonnage basis for the entire 


casters pay two 
of the two furnaces comprising a set of fires. 


men if special circumstances require them. 


crew about as follows, per 100 lb.: Caster, 8c.; floor 
helpers, 5144c.; pit, 444e. 
In this scheme the bars are marked with the crew 


number, and a deduction is made for bars scrapped at 
the overhauling machines in the rolling mill, as metal 
apparently good at the shears may be poor metal when 
overhauled—that is, the process of scraping off the sur- 
face metal, dirt, etc., preparatory to rolling. 

The scraproom requires about 10 men—4 on the shears 
and 6 on the scales. 
20 to 30c. per hr. 

The direct cost for producing sheared bars ready for 
rolling is about 1c. per lb. of metal melted, divided about 

To this 


The pay of these men runs from 


evenly among labor, supplies, renewals, ete. 
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figure must be added the value of metals lost and burden. 
The 


metals between weighed charge and sheared bars is as 


These items may vary greatly. distribution of 


follows: 


Per Cent 
Metal weighed out 100.00 
Net loss, volatilization, et« 2.50 
Recovered metal, ashes 2.00 
Floor scrap 5.00 
Shear scrap 10.00 
i PO a a ke es ae oe ne ilo ee oo tlnie b 80.50 


These figures represent what may be called fair to good 


operation, but undoubtedly offer opportunities for fur 


ther economies. The importance of accurate records will 
be appreciated in making an estimate. Several of the 
most necessary are shown. 

To many it might seem that the crucible-furnace meth- 
od of making brass is antiquated and that units of larger 
capacity should be used. But segregation, gas occlusion, 
rehandling and consequent cooling in ladles and higher 
losses are still disadvantages of the large furnace that 
must be taken into consideration. 

For rolling, the metal must be homogeneous and abso 
lutely free from dirt. 
ferred, and the consequent chilling allows no time for 
impurities to rise to the top. 


must be fairly close ; 


Therefore, metal molds are pre 


Also, the chemical analysis 
and as one component of the alloy 


and 


is easily oxidized, the metal must be melted, poured 
No doubt many improvements will be 


in the 


cooled quickly. 


introduced into brass making immediate future, 
as experimental investigation is now being taken up in 
manulacturers, 


earnest by many 


xs 


Connecting-Rod Testing Fixture 
for Cycle Motors 


By E. V. ALLEN 


A fixture used in the shop of the Henderson Motorcycle 
Co., 
shown. 


Detroit, Mich., for testing connecting-rods is here 
The rod bearings are first reamed out; then a 
ground bar is thrust through the crankpin end, as at A, 
Fig. 1. The small end of th 
end of the bar B. Hardened pins and stops are placed at 


rod is placed over the 




















ROD IN TESTING 
POSITION 


FIG. 1. CONNECTING-ROD 
TESTING FIXTURE 


FIG. 2. 


C and PD. 
the gaging points, as in Fig. 

The bar P is eccentric, 
mav be raised or lowered to a certain extent. 


The connecting-rod is swung upward against 
2. 

so that by turning it the rod 
This eccen- 
tric movement makes it possible to see just how the bar 
in the small end lines up with the gage points. If they do 
not indicate true, the rod is twisted or bent until it regis- 


ters correctly. 
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Motor-Truck Repairs in Mexico 


By Hi SIBLey 


With 285 motor trucks now in daily service on the 
line of extending approximately 300 
miles from the military at Columbus, N. M., to 
the advanced front beyond Namiquipa, Mexico, and with 
some the road in impassable condition the 
motor-repair shop has developed into a most important 


communication 
hase 
of almost 
institution. 

Beginning in a little tent equipped with work benches, 
a vise or two and the usual assortment of hand tools, 
it has grown to a substantial and well-equipped machine 
shop with concrete floor and individual power plant. 
The building, just erected, is of corrugated sheet iron 
over a 4x4 frame and is 60 ft. 10 ft. wide. 
On the eve of its completion an addition 40x40 ft. is 
contemplated and in all probability will be erected at 


long by 


once, 

The present equipment includes a 20-in. Schumacher 
& Boye lathe with 16-ft. bed, a Smith & Mills 17-in. 
shaper, a 20-in. Champion drilling machine with back 
gears and power feed, a Buffalo forge and a Sterling 


No. 3 emery grinder. A miller probably will be added 


later. The power plant at present consists of a Stover 
8-hp. gas engine, but this is to be exchanged for a 
larger one. The usual work benches and vises are 


installed, and a number of pits are built in the floor 
to facilitate work underneath the which 
driven into the shop through the large sliding doors 


cars, can be 
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on both sides of the building. The doors give ready 
entrance and exit and make it much easier to handle the 
cars, as there is almost no position in the shop where a 
truck would be blocked by other trucks so as to prevent 
getting out and into service. 

Considering the condition of the roads over this 300 
miles through desert and mountain pass, ranging from 
soft and greasy adobe to heavy desert sand and rocky 
canon trails, the amount of repairing required to date 
has been comparatively small. Apparently the damage 
to which all the makes of cars are most subject is tire 
injury from the sharp and jagged rocks in the canons. 
After two round trips to the front, pieces of rubber 
weighing over a pound have been found in the trail of 
the trucks. 

Occasionally there is a serious collision, due to the 
difficulty of driving at night without lights; then the 
truck is towed in by an accommodating team mate, and 
a general overhauling is given it. Several of the truck 
companies have their own repair car with two machinists 
in charge, and these traveling repair shops can handle 
anything that is not of too serious a nature. It 
customary, however, to bring the disabled trucks back 
to the military base at Columbus whenever possible, 
where they may be given more thorough attention. 


is 


Green drivers, recruited on short notice from necessity, 
have in some cases wrought havoc with transmissions, 
and the principal work in progress at this- writing is 
the replacing of broken gears. As yet no complete 
machine jobs have been turned out by the new shop. 
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MOTOR TRUCKS AND TRUCK REPAIRING IN MEXICO 


Fig 
5 and 6 
before 


Fig. 1—The first repair shop in camp. 
to haul a lathe into the repair shop. Figs. 


start. Fig. 8—Truck drivers dine in style leaving. 


2—New repair shop built at Columbus, N. M. 
Mexican roads, i 7 
Fig. 9—Getting 


Figs. 3 and 4—Truck helping 
Fig. 7—White truck section ready to 


“chow” 


dry. 
morning 


wet and 
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Anurling in the Small Shop 


By Joun H. Van DEVENTER 





This article describes the methods 
Cut, rolled 
fancy knurls are described, and methods are given 


SYNOPSIS 


of making and using knuris. and 


for using them on all the machines found in the 
small shop. 





Every machinist and almost every apprentice has in 
his tool box one or more knurls that he is quite sure 
heat anything any other man ever made. Also, very 
good knurls in a large assortment of patterns may be 
bought ready to mount in a holder and use. With this 
prolific source of supply it may be asked why the small- 
shop man should be interested in knowing how to make 
knurls. But a small-shop man must be posted on many 
things that the large-shop man does not need to know, 
for in the course of his varied and exciting existence 
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he rubs up against circumstances that are quite outside 
of his special line. And also, a knowledge of how things 
are made does not interfere with knowing how to employ 
them. 

Knurling is one branch of the process by which impres- 
to another by 
rolling and 


sions are transferred from material 
rolling. It is in the same class as thread 
the making of index dials by the rolling 
Knurling is applied to both flat and curved surfaces, 


and the tool Where 


one 
pr WeSS, 


itself may be either flat or curved. 


the work is flat, the knurl is cireular: but when the 
work js cireular, the knurl may be either circular or 
flat. An example of circular work and flat tool is the 


method of knurling work held in lathe centers by allow- 
ing a coarse file to “float” upon it. 

I will pass up the ornamental knurls for the present 
and speak of the kind that will be found of greatest 
service in small shops—the straight and spiral patterns. 
These are originally produced by cutting what is known 
as a “master knurl.” From this master, which is the 
same as the impression desired on the work, other knurls 
are produced by rolling and are used in the shop, the 
master being kept for reproducing purposes. Sometimes 





this process is carried back and forth many times, unti 
The great 
grandchild of a master knurl will not produce as good 
for this the 
knurling is procured directly from machine-cut knurls 
without 

The 


Increases 


the offspring lose their family resemblance. 


work as his grand-daddy, and reason best 


the use of masters. 

knurl called a 
the the 
forced up between the knurl teeth. 


been tool.” = It 
metal is 
thread 
their action, knurling being simply 
The stock diameter 
thread milling 


has “putting-on 


diameter of work, because 
Knurls and 
rolls are similar in 
a case of rolling multiple threads. 
an! 
in both cases may be figured roughly as equal to the 
depth of the tooth produced, this being the 
saying that the knurl tooth goes down halfway into the 
stock and forces the stock halfway up into itself. The 


coarser the pitch of the teeth of the knurl the deeper 


increases in knurling as it does in 


Same as 





ae oT eae ae 


FIG. 4. VARYING THE DEPTH OF 
RANGE AS TO THE NUMBER OF TOOTH 


CUT GIVES SOMF 
IMPRESSIONS 





























Cc 
FIG PATTERNS ORTAINED WITH DIAMOND KNURLS 
BY VARYING THE DEPTH OF CUT 
these teeth become. The result is that more pressure 
must be brought against the work in order to raise the 


impression. For straight and spiral knurls it is well 


not to have less than eight teeth per inch for the coarsest 


pitch. 

In a spiral knurl the finer the pitch the less may 
be the angle made with the axis of the knurl. This 
is shown in Fig. 1, which gives pitch and angles for 
coarse, medium and fine spiral knurls. The greater this 
spiral angle becomes the less is the “bite” taken across 


this reason that this 


coarse pitches, It also 


the face of the knurl, and it is for 
made greater on the 
that a feed 
pitch knurls than on fine-pitch ones, in 


angle is 


follows finer must be employed on coarse 


tw wet 


ord r 
full tooth impressions. 

The angle of the knurl tooth varies with the hardnes 
of the material to be knurled. Various 
illustrated in Fig. 2; they are suitable for 
steel and tool steel. It also follows that the harder the 
material to be knurled the finer should be the pitch of 
the knurl, so that a sharp tooth angle and a fine pitch 
This distinction, so far as hardness 


angles “ure 


brass, soft 


usually go together. 
is concerned, is an Important one, 
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circular pitch of a spiral knurl and the 
the diameter is found by multiplying 
the circular pitch by the number of teeth. A simple 
way of obtaining the tooth depth is given in Fig. 3. 
VY and Y@ are laid out at right angles, and points A 
and B are laid out on line VY at a distance apart corre- 
the knurl. Through 
representing 


Having the 
number ef teeth, 


sponding to the circular pitch of 
these points lines AC and BG@ are drawn 
the teeth and making an angle with the line YZ equal 
to the the spiral knurl. The line CB is drawn 
perpendicular to the line AC, and the lines CF and BF 
A equal tc one-half of 180 deg. 
Fig. 2. In other 
A will be (180 etic = 


~ 


angle of 


are drawn at an angle 


minus the tooth angle shown in 


for tool steel the 
For 


words, angle 


G0 deg. brass the angle A will be 45 deg. and for 


soft steel 55 deg. The height of the triangle thus 
formed, represented by the line LF, will be the tooth 
os N ~) 
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FOR MAKING A 
MILLER 


ARRANGEMENT 
THE 


A SIMPLE 
SPIRAL KNURL ON 


FIG. 6. 


is laid out on paper ten times 
thousandths of 


hundredths. 


depth. If this diagram 
full size, the depth may be read off in 
an inch by means of a scale reading in 
These calculations apply to the diameter of the knurl 
itself, but a calculation is not often 
for the diameter of stock, although in a case of coarse- 
pitch knurls an attempt must be made to get the correct 
stock diameter to avoid tooth impressions overlapping. 
This diameter may be “found” more easily than it can 
he “calculated.” The thing to do is to leave the stock 
a trifle large and reduce it until the tooth impressions 
out with no overlapping. On_ fine-tooth knurls 
this is not necessary, for a little more or less pressure 
knurl gets to its depth will bring satisfactory 
results. If you have but one piece to knurl, it is better 
to use a fine knurl and not have to make experiments 


similar necessary 


come 


when the 


on the diameter; but if a large number of pieces are 
to be knurled in the screw machine, the time spent in 
experimenting with one of them will not be of much 
importance. 

Varying the depth of the cut gives a slight range as 
to number of tooth impressions, as shown in Fig. 4, and 
also produces a variation in pattern in the case of 
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diamond knurls, as may be seen in Fig. 5. Full-depth 
knurling produces the pattern at A, Fig. 5, while B and 
(’ are modifications corresponding to the depths at B 
and (, Fig. 4. If the object of knurling is to provide 
a grip for the hand, as upon a chuck body, knurling 
to part depth is advisable, since it gives sufficient rough- 
piece be gripped without having 
full-depth knurling, which is likely 


ness to enable the 
the 
to hurt the 


sharpness of 
hand. 


Straight-tooth knurls are easily cut on a lathe by 
holding the blank between centers and indexing on the 
back gears. The tool is 

held horizontally in the 


tool post, and the carriage 
is moved back and forth 
by hand, thus planing the 





teeth. Spiral knurls are 

= cut in a similar way on a 
SS; universal miller having 
~—S index centers. The divid- 
A ing head is geared up for 
FIG. 7. PLAIN AND SPIRAL the correct lead of the 


ROUND KNURLING 
spiral, and a single-point 


tool shaped to the angle of the knurled tooth is held in 
a fly-cutter holder such as is illustrated at A in Fig. 6. 
For ordinary work it is not necessary to rotate this fly- 
cutter; it is sufficient to hold it in a vertical position and 
plane the grooves by moving the table back and forth by 
hand, the dividing head with its gears taking care of the 
angular rotation of the work. When cut knurls are re- 
quired in quantities, it is best to have a milling cutter. 

Surfaces formed with a radius may be knurled as 
shown at A and B in Fig. 7, the first being an example 
straight and the second of spiral convex 
knurling. The radius of the rounding on a 
knurl, which is to produce a pattern on convex work 


of convex 
concave 





ARRANGEMENT FOR CUTTING CONCAVE AND 


CONVEX MASTER KNURLS 


FIG. 8 


must be slightly greater than the radius of 
the piece to be knurled, in order to prevent tearing of 
the work at the corners marked Y in the illustration. 
A knurl for work of this sort is produced on a simple 
swivel tool-holding device, Fig. 8, the work being 
mounted on an index center and the single-point tool 
being swung on a radius across the face of the knurled 
blank. The point D shows the position of the pivot in 
producing a convex knurl, and £ shows the position of the 
pivot when making a concave knurl. Both concave and 


of this kind, 
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convex knurls may be produced on the same device by 
shifting the position of the index center and of the tool 
with relation to the pivot pin, 

Spiral convex knurling, such as shown at B, gives a 
very pleasing appearance, but requires more complicated 


knurl. 


arrangements for making the The universal 
miller is set up as 
for the straight- 
faced spiral knurl 


in Fig. 6, except 


that the tool is \VAN 
placed horizontally , si 
\ i 






as at B. A templet 
is provided having os 


a radius equal to 
that of the knurl, ( 
and this is followed 
with the cross-feed, 
while the longitud- 
inal feed produces 
the spiral. Whena 
knurl is required 
for a pattern like 
that in Fig. 9, in 
which the diameter 


\ 


FIG. 9. HOLDER AND SPACING 


COLLARS FOR “BUILT-UP” 
KNURL 





of the various knurled por- 
tions vary, it is a good scheme 
to make a “built-up” knurl 
with one roller for each por- 
tion and spacing collars be- 
tween. The separate knurls 
are thus free to rotate at dif- 
ferent speeds to suit the di- 
ameter of the work. Even on 
work of one diameter, in 
which three or four spots are 
to be knurled in this way, a 
built-up knurl will often 
prove a good investment, as 
it enables the pattern to be 


changed and a broken tooth 





FIG. 10 GENERAL WAYS 
OF KNURLING ROUND 
STOCK ON SCREW MA 
CHINE AND AUTO 
MATICS 


does not cause as much loss 
as it would in the case of a 
solid knurl. There is a vari- 
ety of ways to knurl in the hand 
Sometimes the knurl is mounted on the « 


screw machine and 


ross- 


automatics. 


slide and is advanced directly in the work on the center 


line, as illustrated at A, Fig. 10, feeding in to the depth 
of the tooth and remaining a moment before being with- 
drawn. Another plan is to pass the knurl under the work, 
as at B, allowing it to rest a moment on the center line 
so that the tooth impressions become fully developed. 
Another plan makes use of the swinging arm, as at C, 
otherwise being similar in principle to A. Knurling 
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with a box tool having roller backrests is shown at B. 
The knurl £, Fig. 10, is 
by means of the eccentric F, 
running on each side of the knurled portion serve as 
the cut. 


bac kresting, the 


swung in toward the work 


and the plain rollers G 


backrests and balance 


In connection with location of th 
knurls and their number have an important effect on the 
strain produced in the work. The most common arrange- 
illustrated at A, 


ment is i against 
resulting in a 


two knurls being held 


one side of the work, heavy unbalanced 
When one knurl is placed diametrically oppo 
sides of the shaft, 
conditions are much there still is a 
tendency for the work in the 
direction of rotation. The scheme shown at C is the best 


side of the 


pressure. 
the other on two 
better, 


ride 


site opposite 
although 


rollers Lo up on the 


of all, two rollers being mounted on om 
haft and one on the other, all tendency for rollers t 
ride up on the wo-k being eliminated. 


Ornamental knurling is an art not often practiced in 

Artisti 
shown in Fig. 12, of 
The first step is to put 
straight, fine-tooth 


the smal] shop. results can b obtained by 


knurls made as which the result 


pictured at A is an example. 
in the ground lines, which consist of 


knurling running across the piece, as at B. Punches are 


FIG. 11. GOOD, BETTER AND BEST COMBINATIONS 


made carrying one unit of the figure, such as shown at 
(’ and dD, 
index head, as at #, and the pattern is stamped by means 


The work is then held upon the arbor of an 


of a hardened punch sliding in a fixed guide 17. Doing 
this work by hand is a delicate job, requiring a great 
deal of skill in giving the blow required to make the 
impression. A better way is to rig up a light drop that 
insures the same weight of blow for each repetition of 
the figure. The fine-ground lines at B are not put in 
simply for ornamental effect, but to serve the purpose 


of gearing the knurl to the work. 


Hy They are qu te 
necessary on ornamental designs of this kind, which are 
knurl depends 


not positively driven, but in which the 


with the 


for its rotation and registry upon its contact 
work. 

Another way to repeat a design of this sort is by 
rolling. A hob carrying a single impression is applied 
to the work bv gears having teeth so figured that the 
hob is brought into contact with the surface of the work 
at a different place each revolution, until the entire 
surface has been covered with impressions. For example, 


if 40 impressions are desired on a circumference, these 


mav be obtained by using gears having 40 and 39 teeth 


respectively, the former connected to the blank and the 
latter to the hob. 

In making a knurl, use steel having a carbon 
content between 90 to 110 Make the hole for 
the pin on which the knurl is to rotate small in diameter 


too] 
points 
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FIG. 17. KNURLING DONE ON ALL THE TOOLS IN THE SMALL SHOP 
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in order ta reduce friction, and leave a collar on the 
side of the knurl for the same purpose. For a fancy 
knurl of complicated design it is best to use nonshrink- 
Harden at a temperature corresponding to its 
page 447, applying file 
heating. 
formula: Pulverized 
flour, 14% lb.; table 


ing steel. 
carbon contents, 
to the knurl! before 
following 
fine family 


as described on 
cutters’ paste This is made 
up according to the 


charred leather, 1 l|b.; 





itn > 











METHOD OF PRODUCING AN ORNAMENTAL 


MASTER KNURL 


FIG. 12. ONE 


The charred through 


screen, The 


leather should pass 
ingredients of this 
is added slowly 


salt, 2 lb. 
a 45-mesh 
mixed dry, after which water 
kneaded to prevent lumps from forming. It 
the consistency of thin molasses, is applied to the knurl 
brush and allowed to dry before the 
After heating, the knurl is quenched in water and 
between dark yellow and yellow 


paste are 
and it is 
is used at 
with a piece is 
heated. 
then drawn to a color 
brown. 

Some 20 years Edward Board, of Philadelphia, 
devised the triple adjustable knurl seen in Fig. 13. It 
combines the balance of forces described at C, Fig. 11, 
and has the good feature of being adjustable into the 


ago 





HAND OR 


FOR 


TRIPLE KNURL 
KNURLING 


FIG. 13. ADJUSTABLE 


LATHE 


bargain. Mr. Board says that all small-shop owners are 
welcome to this idea, which is not patented, and which 
I can say mighty good one for 
either hand or tool-post knurling. 

One way to produce spiral knurling is shown in Fig. 
14. In this case a straight knurl is inclined at an angle 
with the axis of the work and fed tool 
carriage. This scheme is especially good for producing 
deep spiral knurling, as the teeth are cut to their full 
dlepth at the center of the knurl and there is no tendency 


from observation is a 


along by the 
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is offset 


since the 


This advantage 
feed, 
shaft 


lo break olf the tooth corners, 


by having to use a comparatively slow 


band produced a single rotation of the is much 


narrower than would be produced by the knurl held 
parallel with the axis, as is clearly indicated at A, Fig. 
14. 
An adaptation of this principle for double spiral 
knurling is given in Fig. 15. In this case we have 
As~ = , \ 
Y 
We VA. g.\4 
MINI Special’ Knurling 
—_— . with a Stra ght Knurl 
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FIGS. 14,15 AND 16. SPECIAL APPLICATIONS OF KNURLS 
two straight knurls, both of them mounted and held 
at angles to the axis of the shaft and at right angles 


other. The result is a diamond 
knurling, that 
spiral knurl held parallel to the 


impressions of coarse pitches can be made with a knurl 


with respect to each 


similar to which would be made with a 


single axis. Deeper 


of this kind than with a spiral diamond knurl. 


A scheme that 
is illustrated in Fig. 16. 


used for knurling eccentrics 


The tools are kept in contact 


has been 


with the work by means of the spring A, which must 
be sufficiently stiff to force the knurls into the work 
before the spring yields. 

Sometimes knurled effects are produced not by knurl- 
ing, but by stamping. An illustration of this is seen 
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KNURLED EFFECTS ARE PRODUCED 


BY STAMPING 


FIG. 17. 


which rhening of one of 


in Fig. 17, 
a pair of plier handles by this simple means, 


represents the roug 


Although there is as a rule a machine best fitted for 
each kind of work to be done, this does not seem to 
hold true when it comes to knurling. The illustrations 
in Fig. 18 show how knurling may be accomplished in 
every machine usually found in the small shop and also 


all work was subjected to such 
trouble 


v hand in the vise. If 
flexibility of handling, the 
would be over! 


small-shop man’s 
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Making Shell-Boring Cutters 
EDITORIAL CORRESPONDENCE 


Munition making in the United States has brought 
to the surface a number of things that have been con- 
cealed in the past. This taken on such an 
intensive form and production has been rushed to such 
a point that deficiencies are felt which would have been 


work has 


overlooked in the ordinary course of business. Shops 
have been crowded until their productive capacity has 
been squeezed against the sides of the buildings ; and like 
feet squeezed into shoes too small for them, the corns 
and callouses make themselves unpleasantly evident. 
This condition has brought about a definite idea of 
the value of the concentration of all the energy on one 
thing and has had its effect on the old policy of making 
versus buying small tools. A few years ago it was not 
uncommon to find shops buying one tool or a few tools 
when these were required, but rigging up to make them 
as soon as increased production called for larger num- 
bers. Nowadays, under more strenuous conditions, the 
opposite policy has been put into effect—namely, making 
the one tool or the few tools and buying the quantity. 
In shops with a production ranging from 1,000 to 12,- 
000 shells per day the demand for cutters becomes enor- 
mous; and while it has been possible to double and 
sometimes triple the square-foot producing capacity of 
the machine stop by the use of specialized machines and 

















FIG. 1. BORING CUTTERS FOR 3-IN. SHRAPNEL SHELLS 
attractive piece prices, it has not been possible to apply 
this scheme in the toolroom. If the toolroom were to 
be made to keep pace with the manufacturing part of 
the plant, it would be necessary to double or triple the 
floor space devoted to it; and floor space is at present 
worth its area in gold leaf, 

One of the tools in greatest demand for shrapnel work 
is the step cutter used in reaming the powder pocket and 
disk seat. One of these cutters is illustrated in Fig. 
1. It is this size that is used on 3-in, Russian shells, and 
the illustration shows the cutter as it appears after being 
milled and before hardening. It is customary to make 
these cutters to finished shell size and, when they wear 
down, use them for roughing cutters. 

These cutters, as manufactured by A. Hankey & Co., 
Rochdale, Mass., are made from flat high-speed steel 
stock and require almost as many operations to finish 
them as do the shrapnel shells themselves. The bars are 
first cut into lengths, then milled on each side, after 
which the pin hole A and the clearance holes B are 
drilled. Following this operation, the edges are rough 
milled, this in itself being a job that requires a half- 


dozen separate chuckings. The next step is to mill the 
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lips C in the top edge of the cutter, which is done by 
holding the piece on an angle block on the miller and 
feeding in nearly to the pin hole at the deepest part 
of the eut in the center of the blade. After these lips 
have been completed, the cutter is ready for hardening. 
Oil-burning muffle furnaces are employed. The fuel is 











CORNER-ROUNDING FIXTURE FOR 


SHELL CUTTERS 


FIG. 2. 


vaporized by steam, which has much less decarbonizing 
effect upon steel than air used for the same purpose. 

The cutters are slowly preheated to 1,500 deg. F., after 
which they are placed on end vertically within the fur- 
nace and the heat is rapidly raised to 2,250 deg. At this 
voint the high-speed steel begins to “sweat.” It is then 
quenched in a cooling bath of Houghton’s soluble quench- 
ing compound. The scale is removed by hand grinding, 
in order that the cutter may be tested for hardness, 
which is held between 85 and 90 on the scleroscope 
scale, 

Most of these cutters are located in the boring bar by 
the base spots C and by the shoulders at each side of the 
spots. Some, however, are located by the pin hole A, and 
in a few cases the cutters are located by both the base 
spots and the pin hole, which doubles the difficulty of 
finishing them. ‘There is apparently no standard prac- 

















THE SIDES OF SHELL CUTTERS ON 
GRINDING ARBOR 


FIG. 3. GRINDING 


tice on this point; and since work is being satisfactorily 
produced on cutters located by the hole only or by the 
spots only, it would seem as though the manufacturers 
who insist on locating by both of these are incurring 
unnecessary expense, 
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The cutting edges, since they are located by the base 
spots C, 
being clamped together for this operation. 
on each side of the locating flats are trued up by means 
of a cup wheel, after which the edges B, FE and F are 
Then the flat sides of the cutter are surface- 


are the next to be ground, a number of cutters 
The shoulders 


ground. 
ground, and the lip C on each side is finished on a fix- 
ture similar to that provided for milling. 

The fixture used in rounding the corner F is 
trated in Fig. 2. The cutter is held on a rotating block 


illus- 




















FIG. 4, TOOLS FOR CUTTING OFF COPPER DRIVE BANDS 
at A, being clamped by a nut and washer upon a central 
stud. As the handle B is and forth, th 
proper radius of the corner is secured through contact 
with the wheel C, a spring pressing this fixture forward 
until it comes to rest against a limit stop on the inside 
of the slide. 

The method of rounding the parallel edges # is shown 


moved back 


in Fig. 3. A special arbor is employed, recessed at its 
center to receive the cutter, which is located by a plate 
A fitting into the base recess of the cutter. 

Another tool that is a development of munition making 
may be seén in Fig. 4. This is a high-speed steel cutting- 


off tool for parting copper driving bands. It is an ex- 
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DIMENSIONS OF CUTTING-OFF COPPER- 
BAND TOOLS 


FIG. 5. 


cellent example of thin high-speed steel toolwork; the 
dimensions of the tool are given in Fig. 5. Tools of this 
kind are made and hardened in lengths and cut off on an 
abrasive saw. It is necessary to grind at five different 
angles in producing such tools, and they are held within 
one-half thousandth of finished size on each dimension. 
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Cutttng Gears on a Planer 
By F. M. A°HEARN 


A lot of rough cast-steel gears about 3 ft. in diam- 
eter, with 18-in. faces and of coarse pitch, requiring 
the teeth to be machined, would not appeal to the aver- 
age shopman as an attractive planer job. A_ plant 
equipped for building heavy machinery was confronted 
with a problem of this kind; and to avoid the delay of 
letting the work out, it was decided to finish the teeth 
on a planer. 

A hardened block A, 
of the tooth, was bolted 


B, having a narrow bearing against the side of A, 


shaped to the required contour 
to the crossrail. A follower 
was 
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the head. The fulerum C, 


side, supported a bell-crank lever L 


secured to on the opposite 
with a weight W, as 
shown. The crossfeed screw J) was released at the ends 
to allow it to travel with the head. 

With the work mounted on a rigid pair of planer 
centers, the tool was located at the top of the tooth. As 
the crossfeed screw was inoperative, slight side adjust- 
ments made by moving the tool before drawing 
the nuts tight. 

When the cut was started and the vertical feed thrown 


in, the weighted lever LZ held the follower B against the 


were 


former A as the tool traveled down the cut, and the re- 
quired contour was secured, 
After the teeth were finished on one side, the fixtures 


were reversed and the other side completed in the same 
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TTING HEAVY GEARS 


PLANER 


AN IMPROVISED METHOD OF Cl 


ON A 


way. Sufficient clearance was cast at the bottom of 
the teeth to require no finish. 
Slight errors were of course present in the finished 


work, but the gears were entirely satisfactory or, to quote 
one of the old-time contributors to the Va 
chinist, “They were sufliciently accurate for practical 


Ame rican 


use.” 
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Machinery Club of Chicago 


The Machinery Club of 
part of a get-together movement of machinery builders 
The first held at Hotel She 


1916, and 130 enrolled as charter mem- 


Chicago has been formed as 


and dealers. meeting was 
man on Apr. 17, 
bers. Only residents of Chicago directly connected with 
machinery or machinery supplies are eligible, but anvon 
outside of Chicago connected with machinery or machin- 
ery supplies will be welcomed as a guest. C. W. Blakes- 
lee, Chicago manager of Abrasive Materials Co., acted as 
chairman, and Mr. Noble, of the E. L. Essley Co., as 
secretary. 

Club luncheons are to be held every Monday at 12:15 
p.m. and stated meetings once a month will be held in 


the evenings. 
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Jones @ Lamson Fixtures for 
Textile-Machine Details 


By Rospert Mawson 





SY NOPSIS—The illustrations show the construce- 
tion and use of special tools for machining four 
leaxtile mach ine parts, These tools are all for use 
on Jones & Lamson flat turret lathes. The ficture s 
are of rigid construction and employ sliding 
wedges, setscrews and jaws for locating and hold- 


ing the work. 





On these jig and fixture data pages are shown turret lathe 
These 
parts are a web take-up bracket, a transfer cup, a transfer 
The special features were 


fixtures for machining four textile machine parts. 


ring and a double-stitch cam. 
designed for, and are used on, Jones & Lamson flat turret 
lathes. 
are used is that of the Hemphill 
Pawtucket, R. I. 

A consideration of the illustrations will show that the 


The shop where they were designed and built and 
Manufacturing Co., 


fixtures are simple in design and rigid in construction, 
In connection with each of the four details on page 853 
are given the production time for each piece. 

The methods of holding the pieces in the fixtures are 
The web take-up bracket, Fig. 1, page 
two sliding wedges forced 


worthy of study. 
held in its 
against the sides of the casting by means of square-headed 


853, is fixture by 
set screws. 

This is clearly shown in Fig. 2, which also gives a good 
the substantial nature of this fixture. The open- 
the plece to be machined slips over the two pro- 
Then 
the wedges are easily and quickly slid into place and 


locked. 


idea of 
ing in 
jecting jaws and seats on the base of the fixture. 


i “a 
‘oder 
6. & 


FIGS. 2,4 AND 6 J. & Ll. 
FIGS. 2 AND 2-A 
Operation—Machining the web take-up bracket, Fig. 1. The 
casting is placed on the fixture, and the two sliding wedges A 
are forced against the casting by the setscrews on the sides. 


Surfaces Machined—Inside bored, edge faced and two 
surfaces turned 
FIGS. 4 AND 4-A 
Operation—Machining transfer cup, Fig. 3. The casting 


The three set- 
part, holding 


is placed on pins and an adjustable screw A. 


screws on the sides are tightened against the 
it securely 
Surfaces Machined 


and 


—Hole bored and inside contour turned 


faced 


FIG. 4 


In the next piece shown—the transfer, cup, Fig. 3— 
the work is held in the special chuck shown in Fig. 4. 
The ear projects through the ring of the chuck and rests 
on the adjustable screw shown at A. The three radial 
setscrews hold the cup in place in the chuck. 

The transfer ring, Fig. 5, is held in a special chuck 
shown in Fig. 6. This grips the ring by the large diam- 
eter and holds it laterally as well as from turning. 

The double stitch cam, Fig. 7, is held in a very similar 
manner by the chuck shown in Fig. 8. This, however, 
locates the piece by its face against the face of the chuck. 
Two of the jaws bear against the smaller diameter and 
one against the outer cam face. The jaws are propor- 
tioned to center the work with the hole. 


—— 
~ Net 
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FIG. 8 


FIXTURE FOR MACHINING 
DOUBLE-STITCH CAM 


FIG. 8. 


FIG. 6 


FIXTURES FOR MAKING TEXTILE MACHINE DETAILS, WITH PARTS SHOWN IN POSITION 


FIGS. 6 AND 6-A 

Operation transfer ring, 
is placed in the three jaws, 
being tightened, force the jaws against the piece, holding it 


casting 
screws, 


Fig. 5. The 
and the 


-Threading 
recess of the 


rigidly. 


Surfaces Machined—Hole bored and 45%-in. by 20 thread 
machined. 
FIGS. 8 AND 8-A 
Operation—Machining double sole cam, Fig. 7. The piece 
is placed on the outer surface of the fixture, and the three 
screws, forcing down jaws on the sole cam, hold it firmly. 
Machined—Hole bored and outside faced. The 


reversed and the opposite side faced. 


Surfaces 
then 


piece is 
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Convenient Desk fora Foreman 


The accompanying illustration shows a foreman’s desk 
that is most convenient. It might also be classed as port- 
able, owing to the ease with which it can be moved from 
This 


desk is approximately 2 ft. long and perhaps 15 in. wide 


one point to another or set up on any post or wall. 


on the inclined surface, to afford ample room for writing. 





DESK 


CONVENIENT PORTABLE 
Vhe back permits notices to be posted conspicuously or 
this 
particular case the work was the making of shells, and 


time and job slips to be hung up, as shown. In 


the marking part shown on the under shelf was for iden- 
tification and also for marking the high spots when a 
shell was excessively eccentric. 

This form of portable or temporary desk can be used 
to advantage where room is limited and where a change 
in the sequence of operations may make it desirable to 
transfer the desk to a new location at short notice. 
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Finding Surface Speeds for 
Machinery 


By Cuester E. JOSSELYN 


Noticing a foreman obtaining a surface speed with 
watch in one hand and recording instrument in the other 
gave rise to the thought why it should be necessary to 
repeat this operation for each piece of work presented. 

Of course, it is conceded that there are a right and a 
wrong speed for all kinds of tools and for the different 
materials worked by the various machines ; also that by the 
selection of the proper speed for the work to be done the 
life and efficiency of both tool and machine are greatly 
increased, 

Both the engineering department and the shop foreman 
are fully aware of these facts and can in most cases dictate 
very readily the necessary travel the work should have; 
but when it is given in this way, as so many feet per 
minute, many workmen are at a loss to know how to go 
about to find the nearest available speed, although the 
calculation requires but a knowledge of elementary arith- 
metic. 

It seems that with a little effort a constant could be 
stamped on each step of a cone pulley, and this, multi- 
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plied by the diameter of the work to be turned or bored, 
would give its surface speed directly, reducing the mathe- 
matical operation to a minimum, except where a tabula- 
tion was made for each individual machine. Thus, mark 


each cone-pulley step with a constant equal to 
Surface speed in feet 
Diameter of step 


Then the constant multiplied by the diameter of work 
would equal the surface speed of the work. 

To illustrate: We find by using a surface-speed instru- 
ment or by calculation that the largest step, 10 in., has a 
surface speed of 175 ft. per min. Dividing this by the 
diameter, 10, equals 17.5, which should be stamped on the 
face of the pulley. A piece of work of known diameter, 
say 5 in., is to be turned; what will be the surface speed 
in feet of work with the belt on the 10-in. step? 

17.5 XK 5 = 87.5 ft. 

There is no doubt that general satisfaction would be 
created in most machine shops if these constants were 
indicated. 


Boring Tool for Copper Pipe 


By Eimer C. Brapen 


t-in. holes in a 6-in. 
The holes were placed 


Thei r lo- 


Some time ago I had to cut 
copper pipe that was Yg in. thick. 
spirally around the pipe, about 12 in. apart. 
cations were first laid out on the pipe and a %4-in. hole 
drilled in the center. An inner ring with the hole A, 
which is also 34 in. in diameter, was placed on the inside 
of the pipe with the hole in line with the machined 


%4-in. hole. The rine was held in place with the set- 
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BORING TOOL FOR COPPER PIPE 
screws B. The spaces C were cut away to prevent the 
tool from striking the ring after cutting through the 
pipe. 

The projection D was put through the %4-in. holes 
The bar was fitted with a tool 


The operations were performed on 


in the pipe and ring. 
E, held by a key FP. 

a common drilling machine, and the feed was by hand. 
The ring was moved from one position to another, and 
a true, clean hole was obtained. 
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Welded Tips on Cutting Tools 
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By C, 

SYNOPSIS—A study of the welding of high- 

speed steel tips lo mach ine-steel shanks in a large 

plant. Four methods of welding are described. 

The increased price of h igh-speed steel has made 

th is course economical in instances where it woul 

not ordinarily be good practice. 

Under ordinary commercial conditions the welding of 


high-speed steel tips to machine-steel shanks is not to be 
This 
seem a rather startling statement to make, and it should 
be modified to the extent of saying that it does not apply 
to special tools involving a considerable weight of mate- 
rial; but it does apply to the great majority of lathe, 


recommended as an economical! proposition. may 


boring-mill, planer tools and the like, such as are used 
daily in the average machine shop. However, under con 
ditions as abnormal as they are at present, with the 
prices of high-speed steels reaching undreamed of figures 
and these materials, in fact, becoming increasingly dif 
ficult to obtain at any prices, the proposition is not only 
an economical but a necessary one. 

The welding of high-speed steel to machine steel may 
(1) by the electric are, (2) 


be effected in several ways 
3) by 


by the electric incandescent or resistance process, (. 
the oxyacetylene flame or (4) by the gas furnace. Which 
of these is the cheapest will depend upon the facilities 
already at hand, including not only the equipment, but 
the operators as well; for it must be said that this is a 
class of work in which skilled help is an essential, if uni- 
formity in product is to be secured. 

Generally speaking, the most uniform results are to 
be obtained through the medium of the electric incan- 
descent or resistance process, it being not only the qui k- 
est, but the most nearly foolproof of the several processes 
mentioned and therefore requiring the least-skilled grade 
This process is one of butt-welding. The 
two pieces of steel—one high-speed and the other ma- 
chine steel—are securely clamped in the jaws of a suitable 


of operator. 


welding machine, with their adjacent ends either some- 
what rounded or even squared off and butting hard against 
Fusion takes place upon current being passed 
The 


time required, including setting the pieces in position in 


each other. 
through the abutting ends, and the weld is made. 


the jaws, welding and subsequently removing the pieces, 


is very little, possibly 2 


or 3 min., depending in the 
main upon the size (cross-section) of the materials. 
The current required will likewise depend largely upon 
the cross-section of the materials, though to some extent 
upon their composition, etc., reaching as high as 60 kw. 


2- In weld- 


for a 2-in. diameter section or the equivalent. 
ing by this process alternating current is used, and the 
periodicity may range from 60 to 25 cycles, though the 
former is to be preferred. The machine-steel shank may 
be of any length desired, while the high-speed steel nos 
or tip may be as short as 1 in., though a length of 11% in. 
is rather better, because the weld is usually exceedingly 
hard and, as the nose or tip generally requires some shap- 


*Director of standards, and materials, Westing- 


house Electric and Manufacturing Co 


processes 


AUEL" 


the extra length will keep this hard 
Anothe 
reason for this increased length, though not so important, 
he tool i 


ing after welding, 
portion beyond the area to be thus worked upon. 
is that, when 1 actual u the chip has 


~ 


inh se 
tendency to extend beyond the high-speed steel nose o1 
tip to the machine-steel shank and wear the latter away, 
so that it is advisable to make the nose or tip sulliciently 
long to take such wear. 

To prepare the pieces of steel for welding, it is only 


ne same 


to 


Sometimes the 


necessary, as already intimated, to have them of t 
to cut them off to suitable length and 


square off or round their abutting ends. 


cross-section, 


high-speed steel nose or tip may be forged to the desired 


shape before welding. Immediately upon bn ing welded 
| 


the tool is allowed to cool in lime, after which the fin 


at the weld may be cround olf and the tool otherwise 


finished in the usual manner. The disadvantages of this 


process are that a sper ial equipment is involved one not 


likely to be 
the amount of high-speed stee] required is rather greater 


found in the average machine shop—and 


than in any of the other processes, 


The 


electric-are process similarly requires a special 
equipment, but one that 
Is likely to be 
found in the average ma- 
chine shop, it being eX- 
the the 
equipment required for 

welding or repair of 


. wy / 
\ , the 
\ steel castings. It has been 


more 





a tly same 





described very completely) 
in of 
the Machinist. 
Both the high-speed steel nose or tip and the machine-steel 


METHOD FOR ELEC 
AND FLAME WELDING 


FIG. 1 
TRIC 


issue = 


previous 


An erican 


shank must be specially shaped preparatory to welding, 
somewhat after the manner shown in Fig. 1. This shaping 


can be readily accomplished; the operations involve 


simple machining only. In are-welding, a »°5-in. diameter 


metal electrode should be used with a current 
mating 90 to 100 amperes, and the work, furthermore, 
be 


to make between 


approxi- 


must not hurried. A good operator should be able 


1 30 welds for tools of LMox2 in. 


cross-section in a day of 914 working hours. 


25 ane 

Considerable difference of opinion eXists among indi- 
vidual operators as to the material for use in the metal 
electrode, but all are agreed that it must be a strictly 
high-grade material, neither hot- nor cold-rolled wire 
at all Excellent 
tained with electrodes of the following compositions ob- 


being suitable. results have been ob- 


tainable in the open market, the first giving perhaps the 
best results: 


No Carbon Manganese Phosphorus Sulphur Silicon 
1 0.04 0.002 0.024 0.002 trac 
2 0.05 0.140 0.007 0.025 trace 
3 0.096 0.122 0.005 0.064 0.056 
Regarding the material for the shank of the tool, com- 


steels are liable to bend under the heavy 


used: but these 
n- 


mercial hot- or cold-rolled steel may 
stresses ¢ 
countered when used as tools in actual cutting service, 
or they may even crack through their smallest cross 


section. The bending may to some extent be prevented 
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by suitably supporting the nose or tip of the tool from 
to crack may be almost 
tool by the addition 
weld. 


while the tendency 


reinforcing the 


underneath, 
wholly overcome by 
material on both sides of the 


should be 


of welding 


The same precaution observed that was 


pointed out under the process of electric incandescent or 


resistance welding, in regard to making the high-speed 
steel nose or tip about 114 in. in length. Instead of 
employing either hot- or cold- rolled steel for the shank 
of the tool it best to use a tool steel, even 
though the cost be increased. Experience has shown that 


is by far the 





high-speed Stee!’ 
carbon St Bays 
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FIG. 2. METHOD FOR WELDING IN FURNACE 

a tool steel of the following composition meets the re- 
Carbon, 0.90 to 1.05; mangan- 
se, 0.15 to 0.30; silicon, 0.10 to 0.25; phosphorus, 0.025; 
sulphur, 0.025. The hot-rolled, cold-rolled and 
tool steel will vary approximately as 1 to 2 to 4. As 
may be presumed, the grade of help required for electric- 
be higher than that for 


quirements admirably : 


costs ot 


are welding must of necessity 


electric incandescent or resistance welding. 


Tur OXYACETYLENE Process 


In the oxyacetylene process of welding, the equipment 
is undoubtedly the cheapest in first cost of any of the 
several methods thus far mentioned, while the grade of 
help required will be on a par with the grade for electric- 
cost of the acetylene 
as well as of the actual labor 
cost of the finished tool run 
with either of the electric processes, even though preheat- 


are welding. The oxygen and the 
make the 


than 


will, however, 


considerably higher 


ing be used to reduce the consumption of gases. The 
pieces of steel require to be specially shaped preparatory 
to welding, and this may be done in the same way as 
Fig. 1, though other shapes may perhaps be 


found to give equally good results. 


shown in 


The same remarks apply regarding the advantages of 
hot-rolled, cold-rolled and tool steel for the shank, as 
in the other and the same precautions should 
likewise be used in reinforcing the added 
strength and in the length of the high-speed steel nose 
materials that give the best 
process do not 


processes, 


weld for 


Rather curiously the 
electrodes in the electric-are 


or tip. 
results for 
as the 
grade of 


results in the 
best welds have been obtained with the 
iron wire. This fact, though, 
due to the operator. The time 
weld by this process for a tool 114x2 in. in cross-section 
will vary from 30 to 60 
torch 


give similar oxyacetylene process, 
purest 
extent be 


may to some 


required for making a 


and shaped as shown in Fig. 1 
min., depending upon the operator, the size of 
and whether or not preheating is resorted to. 

In gas-furnace welding, the high-speed steel nose or 
tip is laid, as seen in Fig. 2, in position on the machine- 
steel shank, being separated from it by a strip of copper 
0.005 in. in width, the whole being then tied together 
Care is required in 


by iron wire to hold it in position. 
heating, as the high-speed steel nose or tip melts at a 


MAC 
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rather lower temperature than does the machine-steel 
shank. When the highest temperature possible short of 
actual melting has been reached, the tool is quickly re- 
moved from the furnace and squeezed between the jaws of 
a vise that has been set at right angles to its normal 
position for this purpose, or the tool may be placed under 
a drop or hammer and a single blow delivered to drive 
While this process is by 
the results 
and poor 


the component parts together. 
far the cheapest of any of those described, 
obtained are not always uniform, both 
tools being produced from apparently the same treat- 


good 


ment. The difficulty seems to lie in an air pocket some- 
times forming within the area of the weld, which of 
course precludes a perfect union and causes failure 


through inability to carry the heat from the nose or tip 


when in use, which results in cracking. 


Press Tools for MaKing a Brass 
Cable Clip 


By H. Kine 


electrically, and _ this, 
used to carry the 
fastened to the gun 
carriage by means of in the illustra- 
tion. This clip was made from a 16-gage brass strip, 
l4, in. wide, with the tools shown, which were used on 
a hand press and require little explanation. 

The bottom tool had a groove, slightly wider than the 
strip to be used, cut along its length to guide the strip. 
The top 


guns are fired 
that cables are 
high-tension spark. The 
clips such as A 


Many modern 


of necessity, means 


cables are 


oth tools were shaped to the contour desired. 
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A CABLE CLIP 


THE DIES FOR 


tool was fitted with a blade B, which sheared the stock 
just before the completion of the stroke. 

In use, the stock was passed along the guide groove 
of the bottom tool until it struck stop S, when the press, 
coming into action, formed and sheared the clip. The 
shearing blade of this class of tool should not be too 
long because if shearing takes place too soon, the sheared 
piece may jump the guide. The blade was made from 
tool steel, but the remainder of the tool was made of 
mild steel casehardened. While this choice of materials 
is somewhat unusual, the success of the tool at the shear- 
ing face justified the choice of material both from the 
standpoint of economy and durability. 
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Principles and Practice of 
Dynamic Balance 


By N. W. 





SYNOPSIS—Dynamic balance is a part of the 
mechanics of engineering. The problem is capable 
of a definite solution if proposed in a rational man- 
The author 


separates the problem into two parts—static and 


ner and treated along rational lines. 


dynamic balance—and explains dynamic unbalance 
by the centrifugal couple. He describes his ma- 
chine for creating a centrifugal couple at will, 
which may be adjusted by trial exactly to counter- 
act the one that may be present in the body to be 
tested and permits definitely establishing the plane, 
sign and exact numerical value of the centrifugal 
couple of the body. 
ples to the actual practice of balancing, together 


Applications of these princi- 


with explanation of working methods, are given in 
the article. 





In this paper is described a machine that I devised to 
correct the condition of dynamic unbalance. The descrip- 
tion is preceded by an explanation of the phenomenon 
of dynamic unbalance, made as elementary as possible by 


=~ 


2--@-——> 
} 


AKIMOFFt 


By static balance is understood the condition when tl 
center of mass of the body lies somewhere on the axis of 


rotation. Such a condition is easily obtained on one of 
the static balancing machines of the knife-edge or of the 
roller type. In order to place the body into static balance, 
it is sufficient to drill one hole or to add one weight, al- 
though either of these might be split up into one or more 
components whenever desirable. 

Now, by dynamic balance is understood the condition 
couple in any axial 
Fig. 1, 
couple can only be due to two masses m and n on opposite 
the shaft located at a 


axially from each other. Such 


when there is no so-called centrifugal 


vlane. Ina statically balanced body, a centrifugal 


sjdes of and certain distance « 


masses may be, for in- 


stance, the centers of gravity of corresponding congested 
regions. At any rate, in view of the static balance (1) 


such masses must be in some axial plane, and (2) the 


products of each mass and its respective distance from 
the axis of rotation must be equal. 

Such a couple is in general numerically equal to a 
certain coefficient multiplied by radius times weight times 
axial distance 


that is, equal tokmrc, where kh involve 
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FIG. 1. CENTRIFUGAL COUPLE IN 
STATICALLY BALANCED BODY 


FIG. 2 


carefully excluding all references to products of inertia, 
momenta! ellipsoids, free and forced oscillations, ete. 
The subject of dynamic balance is not an involved one, 
and I feel it is time for it to be placed on a purely rational 
basis. 

The balancing of reciprocating parts is purely a matter 
of calculations and of design ; but the balancing ot rotat- 
ing parts, aside from the design, is a matter of trial and 
adjustment, because of its accidental nature. 

In a theoretically perfect rotating body, symmetrical 
and made of homogeneous material, there cannot be any 
such a condition would be 
understood as a matter of course. that in 
practice nearly all bodies rotating at high speeds show a 
certain amount of The 
quences of this unbalance are vibrations in automobiles 
and turbines ; 
ery; undue wear and strain on bearings ; 


question of running balance 
But we know 
unbalance. immediate conse- 
defective commutation in electrical machin- 
defective prod- 
ucts in the cases of grinding disks for steel balls, wood- 
working machinery, ete. 

As is well known to all, an unbalanced condition of a 
rotating body may be due to two distinct causes—lack of 
static balance and lack of dynamic balance. 


*Presented at the spring meeting, New Orleans, La., April, 


1916, of the American Society of Mechanical Engineers 
jEngineer, Dynamic Balancing Machine Co 
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BEARING FIG. 3. COUPLE COUNTERACT- 


ING CENTRIFUGAL COUPLE 


the speed as well as other numerical 


Now we 
that 4 


constants, 


shall choose the unit of speed in such a mannet 


can be made equal to unity, so that the centrifugal couple 
nh). 


he counteracts dl by 


Is equal tomrcorn he (since mr 


Since the effect of a couple can only 


that of another couple, it will be seen that anv effort to 
balance such a body as in Fig. 1 bv adding one weight 
or drilling one hole cannot fail to make matters worse. 


Such a method not only does not take care of the centrifu- 
gal couple, but also distorts the static balance. 
” that the 


the 7 


It seems to be a “natural feeling to col 


the 


way 
high spot” 
Indeed, it 
appears that various devices have been designed and are 
the 
after which judicious removal of metal is supposed 


rect unbalance is to dri!l a hole at 


point where the marking tool touches the body. 
now on market precisely for marking such “high 
spots,” 

to secure the desired condition of balance. These devices 
are the 
Fig. 2—that is, are 
the horizontal plane to emphasize the running of the bod 
out of true. Of 
to indicate that the body 
neither the true axial plane of the disturbing centrifugal 
Also, drilling in 


based upon so-called floating-bearing principl 


provided with bearings vielding in 


all such devices can only serv 


course, 
is out of balance; they can giv 
couple nor the numerical value of it. 
any one place, as has just been seen, cannot secure dynami 
balance, but can only distort the static balance. 
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It appears likewise that an attempt has been made to 
balance round disks, wheels, pulleys, ete., by pivoting them 
on one point and by marking the “high side.” It is ex- 
tremely difficult to ascertain just what is the underlying 
idea of such apparatus, as rotation of bodies on a fixed 
axis and rotation about a fixed point are two en- 
tirely separate chapters of dynamics, the latter much 
difficult than the and the deductions 


more former ; 
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MACHINIST 


A rigid horizontal beam, such as a lathe bed, Fig. 4, 
is hinged at one end and supported by a spring at the 
cther. The body to be tested, already in perfect static 
balance, is rotatably supported on the beam. If dynamic- 
ally unbalanced, the body will, when rotated, cause the 
beam to vibrate in a vertical plane, with a period of oscil- 
lation equal to the period of rotation of the body. In other 
words, if the speed of the unbalanced body is, say, 315 

Concested?  '-P-m., the beam will vibrate at the rate 
—y Regions of 315 complete oscillations per minute, 
quite regardless of the characteristics 

| of the spring (except possibly at the 
very beginning of motion). Now im- 
agine a second body, exactly similar 
in every respect to the first, also in per- 
fect static balance, but dynamically un- 
balanced to precisely the same extent as 











the first body, temporarily associated 
with the same beam, say suspended un- 














- ° der it. If these two bodies are oppo- 

5 pene canal sitely located as to balance and run 

Co | L ee en precisely at the same speed (synchron- 
Pie a es ously), then the unbalancing or dis- 

Added Distance-tix —_— iciheningmiianiaaen turbing couples will cancel out and the 
FIG.5 FIG-6 J beam will have no tendency to vibrate, 


PRINCIPLES AND CONSTRUCTION OF 


AND SETTING OF BARS FOR 


FIGS. 4 TO 6. 
MACHINE 
Fig. 4—Principle of dynamic balancing machine. 

squirrel cage. 


of one apply in no way to the other. The same 
remark applies to the method consisting of rotating a 
body suspended on a flexible shaft (wire rope) and ob- 
serving the high spots in this manner. All such attempts 
to ascertain the dynamic unbalance are perfectly irra- 
tional. 

What it is absolutely necessary to know in a statically 
(a) location of the axial 
the disturbing centrifugal 


balanced body is: The exact 


plane of 


DYNAMIC 
AN UNBALANCED 
Fig. 5—Construction of 
Fig. 6—Dynamic unbalance in special 


no matter how badly unbalanced indi- 
vidually are the two bodies. This is 
the fundamental principle of the ma- 
chine—to determine unbalance by de- 
termining the unbalance necessary to neutralize its effect. 
In the actual machine, instead of the second body being 
an exact image of the original unbalanced body it is a 
so-called squirrel cage, and this is rotated in unison with 
the article to be tested. The cage, Fig. 5, consists of two 
or more circular disks, carrying an even number of rods 


BALANCING 
FAN 


fan 


(usually six or eight) arranged slidably in the disks. The 
rods are accurately made, and their common weight is 





couple; (b) the exact numerical value 
of the disturbing couple ; (c) the sign 
of the couple—that is, the direction 
of the vector representing the couple. 
Indeed, with the axial plane of the 
disturbing couple known, attention 
can be limited to that plane; and 
what is done on one side of the shaft 
will be repeated on the other side so 
as to preserve the static balance. Fur- 
thermore, with the 
of the couple m rc, Fig. 
that has to be done to secure dynamic 
balance is to introduce an opposing 
couple al e of the same magnitude. 


numerical value 


3, known, all 


Of course, this counteracting couple 














can be introduced in a variety of 
wavs, small holes drilled on a large 
radius and far apart axially being 
equivalent to larger holes located on smaller radii and 
nearer to each other axially. 

It will be seen from the foregoing that a machine to 
deserve the name of dynamic balancing machine abso- 
lutely must indicate the plane of unbalance as well as the 
numerical value and sign of the unbalancing couple. 1 
claim to have produced such a machine, of which the 
following is a brief description: 


FIG. 7. 


AKIMOFF’S DYNAMIC BALANCING MACHINE 
known; therefore, any displacement of one of the rods 
with respect to the one exactly opposite will not affect the 
static balance, originally perfect, of the cage, but will 
introduce a certain centrifugal couple, according to the 
relative displacement or added distance. 

For instance, suppose that the unbalanced body is a 
special fan, Fig. 6, and that the unbalance is due to two 


excess weights, grossly exaggerated in the figure. This 
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- Shaft. 48 | 


Added reading / in. 





Drill flange 
3 ° 
4 47). 


Use templet on crank 


: 2 


4 
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FIG. 8 DIRECTIONS FOR BALANCING SHAFT 
‘ will result in a centrifugal couple; and to counteract it, 


the cage will have to be put into a state of unbalance, 
as shown by the relative displacement of the rods and as 
measured by the added distance. 

Thus the cage has means for indicating the exact 
amount of unbalance which has been put into it in order 
to reproduce with the opposite sign the exact unbalance 
of the article being tested. For instance, the displace- 
(for a 


added distance of in. may 


120 oz.-in. 


ment or represent 
certain speed ) a couple of, The 
of unbalance is easily established by the location of the 


15 
16 
sav, plane 
two rods, the moving of which into a new position stops 
the vibrations; and the value of the couple is immediately 
given by the added distance. 

It should be clearly understood that the centrifugal 


couple due to the body acts upon the beam in a simple har- 
monic manner—that is, according to the law of sines—but 


, so does the effect of the balancing cage. In other words, 
when. the axial plane of unbalance is vertical, the effect 
of unbalance on the hinged beam is the greatest, as also 
is the effect of the correcting element, the cage. 

When the plane of unbalance is horizontal, that of the 
correcting element is likewise horizontal, since the cage 
and the body rotate in unison and neither is in any manner 
felt by the beam, which does not respond visibly to any 
but vertical efforts or the vertical components of other 
couples. 

So far as the spring, Fig. 4, is concerned, its object is to 
intensify the amplitude of the vibrations, although an 
unbalanced body will always cause the whole bed to vi- 
brate with a frequency corresponding to the speed of the 
body (on this principle is based the well-known vibrating 
tachometer ). 

However, there is an additional advantage in the use of 


the spring, as it is always possible to select the character- 








P= ae oo 
. Va sj 
Added distance. / 4 7. 
wD First see if static 
balance is perfect. 
}---—— 1 
. | 
}*s | make each weight //7 oz. 
| °>- | 
| a 
-" | 
a | 
| 
a Do not use external rims for static balance. __ 





ALANCING BLOWER 


FIG. 9 


DIRECTIONS FOR b 





MACHINIST 


RAD 


istics of this so that, under its load, its free period of os 


to the rate at which it 


Such a 


lation will correspond exactly) 


has Pa lan : 


desired to run the test. synchronism 


magnifving effect, so that even a slight unbalance result 


in a considerable amplitude of oscillation. The natu: 
period of oscillation of the spring is caleulated from 
7 22 V MUe 
where 
T Period in sec. of one complete (double) oscil 
lation: 
M Mavs by which the spring is actually loaded ; 


Unit de flection, leet per 


ld 
T o.1416. 


The details of construction of the cage would not b 


pound of load: 


of anv material interest in the present discussion. but the 
that the rods can be 
rotation, the 


specd 


main feature is adjusted axially 


whil the cage is in ol the cage neve 


being higher than 400 r.p.m. or so. 
With re to th 


1 submit the following consick 


card speed at which Lo balance il 


prop l 


woody, rations: | nless tlhe 
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FIG. 10 SPECIAL CASES OF CORRECTING COUPLE 
body itself is elastic or is mounted on a flimsy shalt, the 
hody balanced at anv speed will run true at any other 


speed. If the shaft balancing 


machine can make it stronger. 


Is not strong enough, ho 


If the windings of a rotor 


seek to find their places under a certain speed and tem- 
perature, they should b 


allowed to do so. atter which 


balan ing can be done. In the high-spot method, In whi hy 


azimuth (commonly known as lag or lead) depends upon 


course of considerable importance 


im the 


determined only 


the speed itself, it is of 


to watch the speed: but rational method here 


pro- 
posed the best sper dl is by the characteris- 


tics of the spring, Fig. 4. 


Fig. 7 illustrates a dynamic balancing machine for 
testing automobile crankshafts previously placed in per- 
fect static balance. ‘The information furnished by the 
machine is simply the relative displacement (added dis- 
tance) of one of the pairs of rods of the squirrel cage 
bv referring to a set of specially prepared tables, simila 
to the one shown in Fig. 8, the operator can pick ot 
readily the necessary directions as to how to remove 
a certain amount of metal from one of the cranks and how 


to drill the flange in order to secure perfect dynami 


balance. 


Fig. 9 shows a machine for balancing special blowers 
If all such fans are of the same size, the directions will 
be given in the very easy form shown in Fig. 10. There 


can be no ambiguity in carrying out the instructions. 
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It is not necessary to dwell on the extreme importance 
if testing a body for unbalance in its natural position 
ind upon its own bearings. ‘This machine in its very con- 
ception is adapted for testing 
The shaft in Fig. 7 1s being tested in its own erank case. 


under such conditions. 


The importance of static balance cannot be over-esti- 


Fortunately, such a condition can be readily 


Theoretically, one pair of rods in the squirrel 


mated. 
secured. 
cage, Fig. 5, of the machine would suffice, since the rela- 
tive position of the rods to the body being tested can be 
the (chain 
For convenience, however, it is best to 


altered readily through transmission drive 
shown in Fig. 4). 
have three or four pairs of rods, and even then it is some- 
times necessary to change the angular position of the cage 
so that the balancing can be done by one pair of rods 
and not two, as often happens at the beginning of a test. 
Ilere the 


correcting couple ¢ d, numerically equal to the disturbing 


Fig. 10 illustrates a somewhat special case. 


couple a b, has been introduced for some local reason in 
the manner shown; that is, the action of the correcting 
couple seems to be in a region rather remote from that of 
the disturbing couple. This simply means that the two 
actions will neutralize through (and within) the body. 
Even in such an extreme case, however, the supports or 
foundations of such an apparatus will be found to expe- 
rience no vibratory effect. 


ey 
Some of the Troubles of a 
Small-Shop Foreman 


By H. EK. Bituron 


I have been trying for nine years to get a clock in 
my department and have just got one. We have a good 
many short jobs that have to be charged up, and it is 
There is a 
When 
it snows or there is a fog, I have to guess at the time. 
When the sun hits this clock from a certain angle, we 


essential to know the time spent on them. 
clock on a stack four or five hundred feet away. 


cannot see the face for about two hours, owing to the 
reflection, which is so strong that we are obliged to have 
the lor 
there has been time enough lost to buy a carload of 
clocks. 
little things and their importance. 

I have a lot of old men working for me. I 


shades on northwest windows. these reasons 


It seems strange that a company cannot see these 


inter- 
ceded for one—the fellow who wears ten-cent eyeglasses 
and had him promoted to take charge of the time clocks. 
This makes a good job for an old man, and he feels that 
he is monarch of all he surveys, 

Most of my men have left and gone into shops where 
they are working eight or nine hours a day, and they 
About the 
only help I can keep consists of apprentice boys (who 
old I try to get along 
this way; but it looks as if we should have to reduce 


ure making as much, if not more, money. 


are under contract) and men, 
our working hours to get some good men, and the quicker 
On Sat- 


urday we start work at 6 a.m.; and you can’t get young 


the company wakes up to this fact the better. 


men to go to work at this unreasonable hour, when they 
can start work in some other shop at 7 a.m. with just 
as much pay. 

But we are having other troubles. Last month a 
customer sent in a brass model pattern and wanted a 


dozen castings made, so that he could make his jigs. 





MACHINIST 


Vol. 44, No. 20 


We sent the castings; he reported that they were all 
right and ordered us to go ahead and make up full gates 
of them, which we did, and sent him several thousand 
pounds of castings. 

What a call-down we got from that customer! It 
seems that he used the first dozen castings, made from 
the model, to make his jigs by ; we used the same models 
to get our brass pattern castings from, which made an- 
other shrinkage, and of course the castings came too 
short. When they came out of his jigs, the holes looked 
as if they were made by one who had freely imbibed. 

Of course, they tried to put it up to the pattern de- 
partment, but it has a boss who is not asleep on his 
job. He came back and said that he did not know any- 
thing about their making a dozen castings from the model, 
so that the customer could make his jig. 

He said any d— f— that knew anything at all about 
the foundry business should have informed his depart- 
ment that there had been castings made from this model 
to make jigs by. If he had known this, he would have 
made proper allowance for shrinkage ; and besides he asked 
the assistant superintendent if it was all right to use 
this model for patterns, and he said it was. 

What can we expect if assistants with no mechanical 
ability are put in charge? They cause all kinds of 
trouble and losses, not only for the company that em- 
ploys them, but for the customer as well, and every me- 
chanic gets disgusted with them and eventually leaves. 
Then the company wonders why. 

19 


Wanted--Data on Cylinder and 
Piston Grinding 


By A. D. Marcorrre 


While having had considerable experience in building 
gasoline engines, I have been puzzled at various times 
by finding cylinders out of round, which I attribute to 
the action of the metal in the cylinder and _ possibly 
somewhat to the vibration of the machines employed. 

I should like to hear from experienced brother me- 
chanics who have had these troubles and have overcome 
them by grinding the cylinders after they are bored and 
seasoned. Is it possible to arrange a motor-driven grinder 
on a horizontal boring-mill bar and grind cylinders of 
this kind after they are bored ? 

I am also interested in getting opinions as to the prac- 
tical allowance for piston play in gas-engine cylinders. 
In other words, how much smaller should the piston be 
made than the cylinder for best results, when both cyl- 
inders and pistons have been ground true? 

| We are publishing the foregoing request for informa- 
tion in the hope that it may bring out some helpful and 
interesting experience on the subject of cylinder grind- 
ing.—Editor. | 


3 


Ground Asbestos and Oil for 
Babbitting Putty 


Anyone having much babbitting to do knows what 
trouble it is to keep the clay of the right consistency for 
“mudding up” when pouring. The use of ground asbestos 
mixed with engine oil is reported by J. M. Ericson to 
It never gets hard and is always ready 


give fine results. 
for use. 
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Principles and Practice of 
Dynamic Balance 


COMMENTS AND DIscussIoNns 





SY NOPSIS—A 


cussions on N. 


number of comments and dis- 
W. Akimoff’s paper on “Dynamic 
Balancing,” given at the spring meeting of the 
The 


novelty of his machine and methods is recognized 


American Society of Mechanical Engineers. 


and appreciated, although not all who offered dis- 
cussion agree that it is first necessary to secure 
static balance when putting a machine part in 
dynamic balance. 





[On page 857 is reprinted a paper on “Principles and 
Practice of Dynamic Balance,” presented at the spring 
meeting of the American Society of Mechanical Engineers 
by N. W. Akimoff. There was considerable discussion of 
this important engineering and shop subject. Most of 
these comments have been gathered together here, with 
some condensation because of the limitations of space. 

A discussion by F. A. Halsey, treating of the lag of 
unbalanced revolving bodies, is not included, for this 
subject was carefully gone into in the American Machin- 


ist, Vol. 41, p. 1157.—Editor. | 


The Two Classes of Balancing 
Machines 


» | To 

By F. Hymans 
Mr. Akimoff's paper will not fail to arouse profound in- 
verest in the engineering profession both on account of tne 
simple and clear manner of presentation and the ingenious 


machine it discloses. In addition to the detrimental effects 
of an unbalanced rotating body as enumerated in Mr. Aki- 
moff’s paper, loss of power should be mentioned in causing 
and maintaining vibrations of the structure supporting the 


body. 

This has been demonstrated by 
des Vereins deutscher Ingenieure,” 
with a small electric motor that 
eccentric weight. Placing the motor on a table, 
that at 310 r.p.m. the table began to execute horizontal vibra- 
In an endeavor to increase the motor speed the volt- 
the armature was raised. It was found, 
voltage considerably 


(“Zeitschrift 
1902) in his experiments 
carried on its shaft an 
it was found 


Sommerfeld 


tions. 
age impressed on 
however, that the 
without causing any 
the power 
taining the vibrations of the table. Under perfect balance of 
a body rotating free around a horizontal axis, for instance, 
is understood the condition when there is no bearing pressure, 
save that due to its weight. If it were possible therefore to 
measure directly the bearing pressure and its direction rela- 
tive to the we should have the simplest form of a 
balancing machine and should directly be in a position to 
determine the corrections necessary to bring about perfect 
balance. Unfortunately, direct measurement of forces is 
rarely possible. 


could be increased 
the speed of the motor, and 


was absorbed in 


increase in 


increased consumption main- 


body, 


bring about a 


statically 


All balancing machines serve, as a rule, to 
dynamic balance after the body has first been bal 
anced. This is not due to any impossibility to the 
corrective means for static as well as dynamic balance simul- 
taneously on one and the same machine. However, the prob- 
lem is considerably simplified if static balance is first secured, 
as in a body so balanced the resultant of the centrifugal 
forces to which its particles are subject is a couple only, in- 
stead of a couple and a force, as in a body entirely un- 
balanced. In order to detect the plane and magnitude of 
the couple, the machine must be arranged so that the coupl« 
can manifest itself in motion of some sort. Incidentally then 


determine 


a dynamic balancing machine affords a plain demonstration 


statically balanced cause 
able 
machines of the vibrating 
more in particular, we can broadly divide them into 
classes: First, machines in which the vibrations excited by 
the centrifugal couple are directly employed to determine its 
plane of action, as is the case with nearly all balancing 
chines existing heretofore (see the description of 
Lavackzeck machine in the “Journal” of the 
ciety of Mechanical Engineers, March, 1916, 
machines in which the vibrations are 
to indicate lack of balance, of which class Mr. 
chine is to date the sole 
Referring to the 
plane of unbalance is 
position of the body at 


of what a body only 
when the conditions 


Considering the 


rotating may 


are favol 
balancing type 


two 


ma- 
the 
American So 


also 
page 268); se 


ond, merely employed 


Akimoff's ma- 
representative, 

first-mentioned class, the position of the 
always the 


the instant of maximum amplitude of 


determined by observing 


the oscillations. When the body is rotated at a sufficiently 
low speed, so that the period of rotation is very large as 
compared with the period of free vibration of the system, the 
oscillations of the machine will be in phase with the exciting 


forces and it would be simple to determine accurately the 
plane and even the magnitude of the centrifugal couple \ 
machine so arranged would, however, not be sensitive enough 
for the purpose. On the other hand, when the body is rotated 


at a speed at which the period of free vibration of the system 


is no longer negligible as compared with the period of rota 
tion, there is a phase of difference, due to mechanical fri 
tion and damping forces, between exciting forces and oscilla 


tions. As the amount of this phase difference is uncertain, 
the plane of unbalance can only 
In addition, the 
calculate the magnitude of the centrifugal coupk 

In the Akimoff 
phase difference between oscillations and exciting 


additional introduced, which can be 


be determined approximately 


oscillations can no longer be employed to 


machine it is quite immaterial if there is 


forces. As 


described, an couple is 


so adjusted in phase and magnitude that the vibrations of 
the balancing machine vanish It affords therefore at once 
the means to determine exactly both the plane and the 
amount of unbalance Disturbing influences such as “weak 
ness” of the shaft of the rotating body can practically be 
wholly eliminated by selecting a spring of a flexibility which 
is large as compared with that of the shaft. In other words, 
by the proper selection of the spring the speed of rotation 
of the balancing machine can be made sufficiently low so 
that the transverse vibrations which the centrifugal couple 
tends to set up in the shaft of the rotating body will be 


practically of no effect on the beam of the balancing ma 
chine 

Looking at it from an angle, it must be conceded that Mr 
Akimoff has found a complete and practical solution of the 


advent of a machine with which a 


obtained 


the 
can be 


and with 


balance 


problem, 
perfect 
should be no 


accurately there 
not be 


rotat 


easily and 


balance should 


all 


reason why a perfect 


come a standard requirement for nearly classes of 


ing machinery. 


o 


Vertical and Horizontal 
Balancing Machines 


By Joun RIDDELL 


the dynami« 


not an 


and written on 
therefore it is 
subject. Dynamic 


been 


has been said 
machine parts, 
new matter to 


been practiced 


A good deal 
balancing of 
thing to add 
has of course 


and eas) 
the 


whenever it 


balancing 


has necessary 


to do so; and while the old-time miller probably did not call 
his action by that name when he balanced a millstone, it was, 
nevertheless, the proper term for what he did. The man 
that could do this work was considered of importance. 

The balancing of millstones was no doubt one of the 
earliest problems of dynamic balancing, and of course the 


laws governing the work were the same then as they are at 
the present time. Only within recent years has the sub- 
ject received the attention that it merits. The reason for this 
is not hard to find when we notice the steadily increasing 
speeds employed in modern machinery, such as steam tur- 


bines, gas engines, woodworking machinery, etc. 
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FIGS. 1 


The subject of dynamic balancing is at the present time a 
thing uppermost in the mind of the manufacturer of high- 
speed machinery, and it must be said that a great deal of 
ingenuity has been shown in dealing with the question, such 
introduction of specially designed machines for the 
purpose and also a better understanding of the underlying 
principles governing the operation. 

The introduction of designed 
which to give parts a dynamic balance was caused more by a 
desire to cheapen the operation of balancing than by the 
expectation of producing a better balance than it 
sible to get when balancing the rotor in its own bearings— 
that is, in the machine of which it is a part While unques- 
tionably the latter method produces as good results as can 
be obtained by any other method, it is not the most economi- 
when production require- 
for operation when the 


as the 


specially machines with 


was pos- 


cal way to do the work, especially 
ments call for the rotor to be ready 
other parts of the machine are finished. 
The use of balancing machines has now 
and the results are generally satisfactory, 
the quality of work produced and in the matter of economy. 
It becomes simply a matter of selecting the type of machine 
deemed most suitable for the particular kind of work to be 
more especially depending on the degree of per- 


become universal, 


both as regards 


done, and 
fection to which the rotor should be balanced. 

To me, it though the present-day balancing 
machines can be divided into two distinct classes: First, that 
which carries the rotor in a vertical position suspended from 
an overhead drive by means of a cable or a flexible shaft; 
and, second, the class which carries the rotor in a horizontal 
position, running in either ordinary rollers 
carried in suitable holders that can rock against springs or 
buffers of description—in other words, bearings that 
possess some degree of flexibility. 


appears as 


bearings or on 


some 
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TWO FORMS OF VERTICAL DYNAMIC BALANCING MACHINES 


of balancing ma- 
no doubt, 


My experience is that the vertical type 
chine gives the most nearly perfect balance, owing, 
to the fact that there are no bearings to influence the run- 
ning of the rotor; also, since the rotor is suspended, it can 
run out and show the amount “out” much more easily and to 
a greater degree than if supported in bearings. The cost of 
balancing in the vertical-type machine is, at least for heavy 
work, somewhat greater than that of balancing in a hori- 
zontal machine, partly on account of attaching the work to be 
balanced to the machine. 

Another reason is that the machine is so much more sensi- 
tive than one of the horizontal type that the very balancing 
operation becomes somewhat more delicate, and it no doubt 
often is the case that the refinement obtainable on a vertical 
balancing machine is not needed for kinds of work. 
In such cases it is proper to use the horizontal type of ma- 
chine; but one thing should be remembered, and that is that 
when it is desired to balance a rotor the service speed of 
which is somewhere near its critical speed it is much easier 
vertical machine than in a ma- 


some 


to do the balancing in the 
chine of the horizontal type. 

It is my opinion that, in order to give a body a perfect 
dynamic balance, it is necessary to do this at a speed at 
least equal to the maximum speed at which it is to be oper- 
ated in actual service, as it is quite possible to have an ap- 
parently perfect dynamic balance at one speed and then 
find that the balance is imperfect at higher speeds. Whereas, 
if a body is in perfect balance at its highest speed, it will 
also prove to be in perfect balance at all lower speeds. 

I also wish to say that it is a useless and wasteful prac- 
tice, except in a very few specific cases, to give a body a 
static balance if a dynamic balance is to be finally produced. 

Figs. 1 to 4 show machines used by the General Electric 
Co. for obtaining dynamic balance of electric-machine parts. 








FORMS OF HORIZONTAL DYNAMIC BALANCING MACHINES 
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Balancing Practice of the West- 
inghouse Companies 


By Francis HopGKInson 


Mr. Akimoff describes a device of a ingenious char- 
icter for dynamically balancing rotating bodies. It seems to 
me, however, that it is open to the objection that the 
ber to be dynamically balanced must be put in perfect static 
balance before being balanced by the means This 
in the case of heavy revolving bodies is quite difficult and is 
not to be satisfactorily attained by the usual method of 
rolling the body on ways or the like. Therefore, it 
that a machine to do dynamic balancing should by its 
render possible the elimination of errors in static 


very 
mem- 


described. 


seems to 
me 
means 
balance. 
Mr. Akimoff points out that he is enabled to move the rods 


of his balancing machine axially while the cage is in rota- 
tion, but withholds his method for accomplishing this and 
the details of the cage. 

It would seem evident that the spring support at one 


end of his frame should have a natural period of oscillation 
equal to the period of revolution of the body bal- 
anced. This, of would mean a different for 
every different weight of body applied, which would require 
some calculation in advance of doing the work, 
is a great variety of things to be balanced. 
Mr. Akimoff speaks very disparagingly of the older method 
of securing dynamic balance—that is, running the body at a 


being 
course, spring 


where there 


reasonably high speed and marking the shaft and determin- 
ing the “high spots.” He says they can only serve to indi- 
cate that the body is out of balance. As a matter of fact a 
very well organized system of adding weights may be em 
ployed that renders both the static and dynamic balancing of 
the body a simple operation. One of the hardships of the 
matter, however, is that the adding of weights or drilling, 
as the case may be, must be done more or less piecemeal, 
and the time occupied by speeding up and shutting down 
occasions a rather severe loss of time. 

I said previously that the static balance is not easil 
obtained. In this I referred particularly to bodies such as 
revolving fields of great weight where to mount these on 
ways, giving them a rolling balance, is unsatisfactory be- 
cause in spite of the surfaces being hardened and made as 
level as possible the journals will sink into the ways to a 


slight degree, so extreme sensitiveness cannot be obtained, 
because of the field having to run up hill. 
It has been frequently found in the 
fields that an approximate static balance may be obtained by 
smearing the bearing surface and journals well with a heavy 
cylinder oil, dropping the field into the bearings and quickly 
removing the chains, when the friction would be so low that 
the field would error in better 
than with the previously described method of rolling on ways 
Of course, the field must not be allowed to stand more than 
a fraction of a minute, or until the oil film has been squeezed 
out, for then, of course, the friction becomes very material. 


case of very large 


respond to an static balance 


So far as steam turbines are concerned, it has not been 
the practice of the company with which I am associated to 
resort to dynamic balancing except in a few extreme cases. 
Turbines generally are comprised of a drum or quill to 
which are attached the spindle ends and journals. This drum 
has secured to it a certain number of disks or rings. Gen- 
erally the speed of the drum is low, so that ordinarily static 


Further, 


balancing—that is, rolling it on ways—is sufficient. 
the disks or rings are short in their axial length as com- 
pared with their diameter, and a careful static balancing of 


these is found to be all sufficient. For balancing these disks 
and rings a special static-balancing 
many years ago and has been in continual use. 
this paper is confined to the subject of “dynamic balancing” 
its description is out of place. A description of it was pub- 
lished in the “American Machinist,” Vol. 35, p. 59, I might 
further add that with this machine a disk weighing 4,000 or 
5,000 lb. may be given a static balance within an error of half 


machine was devised 


Inasmuch as 


an ounce. 

I previously stated that there is on organized 
available for balancing bodies, which Mr. Akimoff disparages 
and which he has illustrated in Fig. 2. It may perhaps be of 
interest to describe this system, although the 
rather more of instruction to a mechanic than technical 
to our society. 

The bearings being mounted on springs as described is not 
really a necessity. The bearings employed for large turbine 
rotors have enough clearance and oil-film thickness to give 
sufficient amplitude of vibration to determine the “high spots,” 
ilthough in building a balancing machine, I would prefer to 


system 


description is 
data 


mount the bearings on springs, or their equivalent, but tak- 





MACHINIST 863 
ing care that the natural period of oscillation of the bear- 
ings and the rotary masses be higher than that of the 
running speed to be employed in balancing It does not 
matter at what speed the balancing is done any more than it 
would with the machine Mr. Akimoff described It is only 
necessary to run it fast enough so that the vibration due to 
error in the balancing is well in evidence It, however, is 
necessary that marks be applied to the shaft, always at the 
same speed, because the angle between the error in the bal- 
ance and the mark on the shaft will vary with different 
speeds. It is invariably found that the error in balance will 
be a number of angular degrees behind the mark, this anglé 
becoming less with the speed and greater with more rigid 
shafts. 

Inasmuch as it is the centrifugal couple which is to be 
eliminated and the bodies are of such proportions—that is, 
great relative axial length—and the balancing at each end 


must be done independently and as in the case of Mr. Aki 


moff's machine, it is impossible to eliminate centrifugal 
couples such as he illustrates in Fig. 11. It is found in prac- 
tice that it is undersirable to work on more than one end at 
a time, and the end should be first selected that is most out 
of balance, this to be judged by the degree of eccentricity of 
the path of the shaft rather than in shaking of pedestals, 
bedplates and such. Having marked the shaft at each end, 
a mark is made that may be used for future reference, and 
a temporary weight is added, as judgment would dictate, some 
degrees behind the mark. When the machine is again speeded 
up, it may be found that the balance may be better, but the 
position of the mark has changed. If this is so, an addi- 


tional weight should be added or the original weight have its 


angular position moved so as to maintain the mark in its 
original position, continuing the operation, one end or the 
other, whichever has the most eccentric path This process 
is carried on; and if the mark is maintained in the original 
position, it will be found finally that a weight added will 
throw this mark 180 deg. away from its original position, 
when the weights are then slightly in excess of that required 
for perfect balance, and only require to be slightly reduced 

By such a means both error in static balance and the 
centrifugal couple are simultaneously eliminated. Balancing 
frequently has to be performed in the field—when it is suc- 
cessfully carried out in its own bearings and with no knowl- 
edge as to the condition of static balance Plainly, should 
the marks appear at each end on opposite sides of the 
shaft and the body run with similar eccentricity at each end, 
it would be inferred that the body was in static balance, only 
requiring the correction of the centrifugal couple 

Generally speaking, it is the practice of the Westing- 
house companies to employ this method for all larger revolvy 
ing fields, as well as for the occasional time when a turbine 
rotor may need dynamic balancing because some element of 
it is, due to some error, out of static balance 


Slow-Speed Test Is Not 
Conclusive 


By Kk. J. Loring 


I would define a body as dynamically balanced when its 


unconstrained axis of rotation is concentric with its journals 
The method proposed assumes perfect static balance; but 
dynamic-balance conditions are far more sensitive, because 
a slight static unbalance is greatly magnified at high speed 
I do not agree that static balance is easily obtained; on the 


contrary, unbalance always persists to some degree and must 
be provided for in the dynamic-balancing operation. A body 
dynamically unbalanced not usually show high spots 
diametrically opposite at the two ends, as it would if a simpk 


does 


couple were acting. 


The wire-rope suspension is not irrational, It supports 
the shaft with far less constraint than any rigid bearing, 
transforms a “rigid shaft” construction to “flexible shaft" 
conditions and leaves the rotating body more nearly free to 
rotate on its own principal axis in space. 


When provision is made for attaching balancing weights 
in two well-separated planes between the bearings of a two- 
bearing shaft, it is determine the position and 
amount of added weight required in the nearer plane to each 
bearing in not than three and with this in- 
formation for each balancing plane the proper weight and po 
sition for each plane to clear both bearings simultaneously 


may be found by a simple calculation 


possible to 


more “shots,” 


means conclusive. A body in 
be dangerously far 
400 r.p.m. it is 


A slow-speed test is by no 
balance at 400 r 
3,000 r.p.m.; 


may from 


corrected for 


p.m 
when 


dynamic 
balance at 
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safer than when only statically balanced, but its balance is 
never fully proved at less than its full speed. 


I would be interested to know how the correct plane of 
displaced rods is picked out from the behavior of the beam 
and the rotating body. Is it by a definite rule or by selec- 
tion and trial? 


Karly Attempts at Obtaining 
Dynamic Balance 
By H. P. 


running 

considered it 

necessity of providing 
running balance I believe to 
the cutter heads of 
machines used for threshing grain. In 
placed upon the market a generation or two ago the cylinders 


FAIRFIELD 


much dis- 
seem to be fairly 
means for indicat- 
arisen first in the 
machines and in 
machines when 


balance is yet 
would 


some 


While the 
commercially 
The 


question of 
cussed, 
solved, 
ing a have 
cases of woodworking 


these 


upon which the knives or cutters were mounted in the wood- 
planing machines were given a considerable rotative speed. 
This was also true in the case of the threshing machine, 
where the teeth that beat the grain from the straw were at- 
tached to a cylindrical drum which was made to rotate 
rapidly The first attempt at solving this question, so far 
as I know, was to place the piece to be tested in a pair of 
boxes that were hung by wire, or other flexible connec- 
tions, from the ceiling The part being tested was then 
rotated at speed, its action noted and indicated by the oper- 
ator, who made the necessary weight changes to give the 
required effect (In the Norton machine the pendulums are 
inverted.) 

Vhat Mr. Norton has accomplished in his balance-indi- 


rotating 
running 
standing 


cating machine is to attack the problem of balancing 
the problem of 


Kiving no 


subject as a 


attention to 


bodies by treating 


only, questions of 


balance 


balance. It is believed that his machine was the first which 
provided a means by which the workmen could locate the 
exact position of the error of balance. This is accomplished 
by designing and constructing a machine that provides means 
for reversing the directions of rotation, thus eliminating all 
guessing as to the amount of lag in indicating This prac 
tically eliminates the question of judgment in operating and 


brings it to that of an exact science, rendering it possible to 


place a rotating body in commercially exact balance if 
the removing of, or adding to, of weight is carefully done 
Another peculiar feature of this machine over some others 


is that nothing foreign is mounted upon the body being tested, 


thus confining the test to the piece itself. Also with this 
machine the critical speed for the piece can be noted as the 
exact speed at which the high spot passes ym the heavy to 
the light side [The Norton machine was a described in 
the “American Machinist,” Vol. 32, p. 1023.] 

It may be well to take note of several practical points 
that have been well proved in practice: 

A. That while a body placed in static balance may be de- 
cidedly out of running balance, one that is placed in run- 
ning balance must also be in static balance 

B. Exact symmetry of form must not be taken to mean 
that the machine part is in running balance. 

Cc. A machine part put in running balance at any speed is 
certainly in running balance at any other speed, if it is not 
distorted from its true axial conditions. 

This fact renders it possible, therefore, to rotate the 
part which is being tested at any speed desired that does 
not distort or spring it. 

It will be admitted, I think, by all users of speed ma- 


that all rotating parts should be placed in exact run- 
the machine is to perform its functions 


chinery 
ning balance if 
quietly. 


o oo 
Two Pertinent Questions 
By T. A. 

Mr. Akimoff explains that it is extremely difficult to 
certain the underlying idea of apparatus in which the 
of the body is pivoted at one point and that the dynamics of 
the case is mutch more difficult of solution than that of a body 
fixed the action of the device shown 

thé since all axial motions of the 
body are transmitted to hinged frame? 

It would that much might be gained by providing 
for adjustment of the axial plane of the balancing 
weights while the cage is in rotation, thus performing both 
operations without stopping to change the angular position of 
the eage. Is the chain and gear drive free from vibrations 
that would affect the results? 


BRYSON 


as- 
axis 


having a axis Is not 


similar to former case, 
the 
seem 


close 
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Straightening a Long Screw 
By D. A. HAMpson 


A special 3-in. screw that had been bent in transit was 
brought in to be straightened. As the threaded part was 
20 ft. long and the truth of the work must be undoubted, 
it was no usual job. The bend was ascertained to be a 
decided “kink” not far from the middle. 

The first step, after definitely locating the bend, was 
to lay the screw in a V-block on a long planer, with the 
bend right in the block and the screw in the position shown 
exaggerated by the dotted lines. Clamps were put on each 
side of the block and the screw drawn down until the 


Tool we ‘B. ? " 


Peen ng 





SCREW 


STRAIGHTENING A LONG 


hend was in the opposite direction. Dents and bruises 
on the thread could not be tolerated, so leather liners 
were used in the block and under the clamps. 
Springing the screw to line was not attempted. It 
was sprung bevond straight while the metal at the bend 
was swelled enough by peening to give a set to the screw. 
No peening was done on the face of the screw, but a con- 
cave-faced tool was made that could be used on the bottom 
of the threads. 
perfect job was secured, but it was done very easily and 
proved much less formidable than it first appeared. 


~ 


The Group Imsurance Plan 


Three or four trials were made before a 


In adopting the group insurance plan to cover its em- 
plovees the president of the Chain Belt Co., Milwaukee, 


Wis., made the following statement: 
efficient 


In order to show our appreciation of loyal and 
service, I have been instructed by the board of directors to 
announce that the Chain Belt Co. has contracted with the 


Life Assurance Society to insure the lives of those 
between the ages of 21 and 65 who have been in our employ 
continuously for one year or more on Apr. 20, 1916, for the 
sum of $500 each and those who had been in our employ con- 
tinuously for two years on Apr. 20, 1916, for the sum of $1,000 
each In the case of the who has been with the 
company for one year a substitute certificate for $1,000 will 
be given her or him when the term of continuous employment 
will have reached the two-year period. All new employees over 
21 years of age will receive a certificate for $500 upon com- 
pleting one year’s service. In the event of an employee's 
leaving the company’s employ the insurance, of course, expires 


Equitable 


employee 


automatically. 

This is term insurance and is given without charge, and 
in the event of death while the policy is in force the bene- 
ficiary named will be the amount of the policy by the 
insurance company. It will be issued for the year ending 
Apr. 20, 1917, but it is our intention to renew from year to 
year, unless in the judgment of the board of directors it shall 
prove unsatisfactory or experience suggests amendment. The 
preparing the policy and making 
which will be deliv- 


paid 


insurance company is now 
out individual certificates of insurance, 
ered in a few days. 

The officers of this company are not only interested in you 
and the women and men in our employ, but also in the welfare 
of those dependent upon you and feel that in this manner they 
can show that interest to be real and substantial. 
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Making Accurate Templets 


When the manufacture of shells in large quantities 
first began in this country, I had some flat templets to 
make for gaging the form of shells. At that time I was 
satisfied to fit them to a master by using the method 
shown by Mr. Van Deventer on page 142, Vol. 44. But 
when flat gages began to come along in lots of 50 to 


100, I found it tiresome to hold them up toward the 
window in fitting, so made the rig shown in Fig. 1. 
It is an ordinary wooden box, about 6x6x9 in., with 


the ends removed. On the rear I nailed an ordinary tin 
light-shade containing an &8-cp. electric light. The front 
end is a piece of heavy plate glass, with oiled paper 
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Fig.2. Handle for Oil Stones 


MAKING ACCURATE TEMPLETS 


behind it. A ledge runs across the front, to support the 
master templet. 
glass, formed by nailing a sheet of emery cloth to the box. 


There is a projecting hood out over the 


I cut a large V-shaped opening and bored a number of 
holes-on each side of the box, for ventilation, so that 
the electric light would not heat the plate glass or tem- 
plet. The legs bring the box up to the proper height and 
angle to meet the line of vision as I sit at the bench. 
I find that I can fit gages much more accurately and 
quickly with this rig than formerly. 

In finishing hardened gages I use a number of India 
oil stones. I keep handy a shallow tin containing a 
kerosene-soaked felt pad. Occasionally wiping my oil 
stones across this pad keeps them clean and free-cutting. 
The flat surface of an oil stone will soon wear round 


To restore the flat sur- 


or otherwise get out of shape. 


Letters from Practical Men 
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face of the stones, I sprinkle No. 90 emery and a little 
kerosene on a piece of plate glass and lap the oil stone 
perfectly flat on it. This is the qui kest method I know 
of to restore a flat surface and at the same time retain 
the fast cutting quality of an oil stone. 

To make broken oil 
use the handle, Fig. 
preces of oil stones that could not conveniently be held 


use of short pieces ol stones, | 


2. It allows me to work up short 
in the fingers. The hook passes through the knurled han- 
die and has a long thread at the end, permitting quite a 
range of adjustment, so that oil stones of various lengths 
may be used. Hervert M. Darina. 
Greenfield, Mass. 


A Center Scraper 


The accompanying illustration shows a center scraper 
that 
arbors are made, the object of the tool being to correct 


has been found useful in the toolroom where lathe 
and smooth the center in the arbors after they have been 
first drilled and centered in the usual way. 

The center lathe center. It 


must be made of a good carbon steel; and before it is 


scraper is similar to a 
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A “ENTER SCR 


hardened, a hole must be drilled as shown and a qs-in. 
cut put in. After it is the point is 
ground to the angle required. 

When the scraper is in 


center to close slightly at 


saw hardened, 


the 
thus makes the 


use, the 
the slit 
edges of the saw slit become cutting edges on either side. 
While the cutter is effective for the purpose named, it 
is not intended to be used to produce the center com- 
pletely. W. SMITH. 


Birmingham, England. 


pressure causes 


and 


Connecting a Conical Shaft 
End to a Coupling 


was confronted by the 
problem : The end of a shaft of the design 
had to be connected to a coupling. As it 
for an experiment, no alterations on the shaft were al- 


Some time ago | following 
illustrated 


was only 


lowed ; but the connection had to be made absolutely safe, 
because the machine was required to run alternately in 
direction. When I 

“It is only temporary; fasten it any old way; 


each asked for instructions, | was 


told: 
elue it on, if you like, ete.” 


The inexpensive construction illustrated was the 
outcome. The sleeve A is made of machine steel. 
A hole is drilled crosswise and enlarged, as shown. ‘The 
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CONNECTING A CONICAL SHAFT END TO A COUPLING 
piece has a good bearing in it and is self-adjusting, 
as it has the same radius as the opening in A. The nut 
V will, when screwed backward, pull the sleeve off, thus 
serving a double purpose. 

All the pieces were casehardened and formed a very 
solid, easily exchangeable connection. S. Kopscu. 
Plainfield, N. J. 


ea 


Lifting Device for Highe- 
Explosive Shells 
The illustration shows a lifting device for use on high- 
explosive shells that have the nose end open. The con- 
struction of this contrivance and the method of using it 


are as follows: 
The part A is a steel ring welded into the eye of part 
The part C is 


Bb. This ring goes over the crane hook. 
of a very tough grade of bronze, cast 
is machined on the 


Q-in. saw 


in one piece. It 
outside, then split with a 
and milled after the slot that receives 
part B has been split. The 
that this made of bronze is 
to prevent any marring of the threads 
in the nose end of the shell. If this 
device is used on shells tap- 
ping, the part C could just as well be 
made of steel, assuring a much longer 
life. Part D consists of two pieces of 
cold-rolled steel, fastened on the sides 
of part C' so as to keep the loose pieces 


reason 


piece is 


before 


from dropping off when the device is 
outside of the shell. The screws that 
hold these pieces on should bottom, sO 
as to leave part C move. In 
putting this device into the shell the 
part C is held up against the eye on 
part B until the shoulder on part C 
rests on the shell. When the crane 
starts to lift, part C is caused to ex- 
pand on the inside of the shell by the 
The heavier the load the 


free to 





LIFTING DEVICE 
FOR EXPLOSIVE 
SHELLS 


action of the taper on part B. 
tighter the device will hold. 
This device can be used for picking up shells from a 
horizontal position as well as from a vertical position. 
If it is desired to pick up more than one shell at a time, 
all that is necessary is to splice a cable in part A, making 
n. longer than the preceding one. Having 
these cables of cifferent lengths allows the hooker-on 
time enough to adjust the device, using the shortest 
cable before the next one begins to lift. In setting the 
shells down, the operator will have time enough to steady 
the shell on the longest cable before the others touch the 


floor. 


each cable 4 
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In removing this device lift part C up against the eye 
of part B, in this manner removing the whole thing 
from the shell. Making a hitch with this device (lifting 
single shells) can be done as quickly as the crane operator 
direction of his hook. 
ARTHUR 


can reverse the 
Erie, Penn. 


A. Merry. 
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Compound Float for Reamers 
Fig. 


fault of the usual type of floating reamer. 
in Fig. 2 is a solution of the problem. In 
shown a specimen of work. 

The operations are (1) drill and form-turn, (2) nick 
(3) ream, (4) cut off. There 
given the reamer, to compen- 


1 shows what seems to be a general and serious 
The design 
Fig. 3 is 


and turn chamfer at A, 
is a “float” of 0.002 in. 
sate for the inaccuracy of the machine and produce a 
The general arrangement is shown in Fig. 
1. Of as the reamer enters the drilled hole, 

simply becomes “cramped” all the more, since the end 
thrust is taken by the driving pin, prohibiting entirely 


straight hole. 


course, 


End.Thrust of Reamer is 
received here, reducing the 


float at this Point, Float to only one Directiora 
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Fig.1 The Usual Type of Floating Reamer 
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A COMPOUND FLOAT FOR REAMERS 
all float in a direction corresponding with the longi- 
tudinal center line of the pin. The result of floating 
a reamer tap or any other tool in this way is seen at B, 
C and D, Fig. 3. The correction makes a great deal of 
extra work for the internal grinder. Now, Fig. 2 shows 
a method that is simple and far better. This compound 
float is in effect two simple universal joints. 

Suppose the reamer enters the drilled hole 0.0025 in. 
line. The reamer A is centered by the drilled 
hole. A free universal float of the reamer in the bush- 
ing B is permitted by the center thrust bearing C and 
the elliptical pin hole, the pin D being used for driving 
only. As the drilled hole is 0.0025 in. out of line, an 
angle is formed between the drilled hole and the center 


out of 


bearing C, 

This is where the trouble arises. Now, as the angle 
is produced by the action of the reamer in reaming the 
hole, the joint becomes a counteracting agent 
and allows the reamer to align itself with the drilled 
hole. £# is the main driving pin, and like D is a taper f 
drive fit. F is the main center bearing and is removed p 


second 
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for grinding by means of the “drift” G, while the sec- 

ondary center C is removed by driving through the cen- 

trally drilled hole H. J is the body of the tool holder 

and is fitted to the machine. J. B. Murpny. 
Plainfield, N. J. 


Automatic Pumch and Die for 
Tube Drawing 


It may be of interest to some readers of the American 
Machinist to know how four tube-drawing operations 
have been converted into one. The illustration, Fig. 1, 
shows a sectional front view of the tool that I designed 
and built to produce the tubes shown in Fig. 2. I 
mention only the new features of the device, and tool 


will 
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stock used was 0.016-in. German silver, and the finished 


9 ‘ 
about ;) in. 


tube was ,% in. in outside diameter and 
long. 

I have made quite a number of similar dies to draw 
work of this nature, and they worked satisfactorily and 
saved time in combining the operations. 

Bloomfield, N. J. Cuartés EIs.er. 
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Balanced Production 


One essential of stability, whether of equilibrium, avia- 
tion, central-station power, manufacturing success or di 
plomacy, is the quality termed balance. In distinetly) 
technical and mechanical matters the need for balance is 
easily apparent; it has also importance in less tangible 
things. The troubles of management 
are not all directly technical; the 
major portion of them concern com- 
mercial, organizing and human aspects 
of production. Questions of coérdina- 
work cause 


To meet 


tion and of allocation of 


small order. 








troubles of no 
these difficulties requires the faculty of 
generalship, the provision in due time 
of material, avoidance of overlapping, 
economical employm« nt of labor, prece 
dence of work; and the mental charac- 
teristics needed are special and peculiar. 
A well-balanced works would keep all 


hands busy without delays; would in- 



























the 
insure 


that the foundry provided 
casting on the instant: would 


material in sufficient 


sure 
raw regular but 
increments, always delivered to date; 
would abolish large stocks to save in- 
terest 
all work passing in correct sequence to 
the dispate h floor. 
of perfection unattainable in a material 


charges: and would be sure of 


These are counsels 


universe, dependent as they are upon 


promises and upon matters like 

yo 3 transport, impossible to regulate. Un- 
FIG. 1 FIG2 fortunately for our peace of mind such 

AUTOMATIC PUNCH AND DIE FOR TUBE DRAWING systematic perfection does not exist. 

Promises are unfilled, and delays in 

makers familiar with this kind of work will need but transit are common. Yet in spite of the relative import- 


a few words in explanation of this punch and die. 

The blank, Fig. 2, is inserted in the die nest, as shown 
in Fig. 1. After the first operation is performed and 
stripped from the punch 2, the work will drop into the 
hole 6 of the sliding hopper (, Fig. 1. The slide is 
so adjusted that, as soon as the tube falls off the punch 
2 into the sliding-hopper hole 6, it is carried over to the 
next drawing position 10 and drawn by punch 3, and 
so on until through 7, 8 and 9. After the tube is fin- 
ished and pressed back in the upper position, it is again 
taken by the sliding hopper and carried into the knock- 
out hole 13, whence it falls through the chute to a box, 
without being touched by hand. The sliding hopper 
is actuated by keys # and F and a spring (not shown). 

In Fig. 1, A is the die shoe, K is the punch holder 
plate, B the punch holder and P the stripper. The pres- 
sure pad F carries knock-out pins to press the work out 
Aside from the guide-pin bushings G and 
The 


from the. die. 
P, all other parts shown are of regular design. 





ance of the matter we find works where jobs are held up 
for minor details under the control of the executive. The 
difference between fair profit and liquidation is apt to 
rest upon details that are cumulative in their effect. It 
needs vision and insight (to leave out so nontechnical a 
matter as imagination) besides system, to insure balance. 
The larger the concern the more difficult it is to avoid 
wastage, to key up intensity of production. Delegation 
of authority often leads to conflicting aims between de- 
partments, and coérdination is difficult to secure. In 
a transition stage from single to departmental control 
there is a danger zone to be crossed: such a condition af- 
fords many perplexing problems. 
The balance the various 
corps is not less important than the same factor in the 
That 
it is possible to employ more men, each a potential source 
of profit, and lose money thereby is a commonplace of 
economics ; the fact is perhaps less realized than it might 


between arms in an army 


equipment and staff of a manufacturing concern. 
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be. On the other hand, permanent overhead charges may 
by reduction of staff and output lead to total loss of 
profit. This second case is more generally realized than 
the first. 

In a human sense, balance is a quality readily appre- 
ciated; the irrational enthusiast, the man who jumps to 
conclusions, is always a danger. Promotions frequently 
lead to discovery of a lack in this direction, and many a 
good man has been spoiled by want of balance. The most 
serious aspect of the matter at the moment is national. 
The entire resources of the country are being unified to 
We have now one huge enterprise in 


a single end, 


scattered locations. In a large works in normal times 
we realize difficulty (in what is by contrast a domestic 
sense) when material is overdue and delivery dates be- 
hind. The mere thought of 2,500 controlled establish- 
ments to be codrdinated and planned for is one to appall 
and stagger any individual conversant with the troubles 
incidental to the management of 1,000 men. 

So huge a control is intrinsically bound to result in 
The 


generalship needed has never been trained to direct work 


lack of economy, in a strictly commercial sense. 


on such a scale, to balance production so widespread. 
To effect commercial economy without wastage under the 
conditions is inconceivable; only the patriotism of an 
entire community could make the scheme workable. 

Few of the many isolated cities stop to ponder upon 
the immensity of the task or are qualified to appreciate 
the difficulties to be faced or the results already achieved. 
There must be overlapping and lack of exact cobrdination. 
The size of the job in itself is sufficient to account for 
this, leaving aside forced production and intensity of 
effort. It is only the man experienced in handling a 
big labor force, shouldering the burdens incident thereto, 


who can even begin to appreciate the immensity of an 
entire nation under a single productive control. 

An army in the field is not expected to be a strictly 
commercial affair, earning a percentage upon capital in- 
It cannot be so conducted even upon peace lines; 
Likewise, an in- 


volved. 


wastage is inevitable and allowable. 
dustrial army organized in a time of crisis cannot be 
run like a retail shop. It is production, irrespective 
(more or less) of cost, that is required, and the economy 
or otherwise cannot be estimated until victory is achieved. 
Balance in production is often assumed to be cared for 
by system. In actuality, brains, patience, tact and num- 
erous other intangible questions not directly technical 
enter into the equation, Neglect of a detached viewpoint 
is perhaps one of the surest harbingers of disaster in the 
usual business. 

Never before in the history of the world has such a 
question of production arisen. The codrdination needed 
to produce balance under existing conditions would tax 
the greatest mind, espe ially if it be held to strict account- 
ability for eCONOMY in a commercial selise, 

S. W., England. A. L. 


Tooting, HLAAs. 


LocKing Cam for Jigs 
As applied to jig and fixture design, the cam used as a 


It is a very sim- 
It is rapid in 


clamp presents some attractive features. 
ple element and may be strongly made. 


operation and readily understood by unskilled labor. Un- 
fortunately, this type of cam must be designed with an 
angle of rise insuring it against slippage, if the work is 
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to be held securely in place. Very little clamping move- 
ment can be had with this small angle, unless the cam is 
inordinately large. However, if means are provided to 
hold the cam rigidly, almost any movement can be secured. 
Such a cam can be used against rough surfaces and would 
work well on milling fixtures where difficulty is generally 
experienced with the nonlocking cam. 

The cam shown possesses the favorable features men- 
tioned and by a simple movement can be quickly and 
securely locked in the required position. The clamping 


cam C is free to move vertically on the square stud S; 





mr H\ 
4 <a wy 


SAN 


A LOCKING CAM FOR JIGS 


and when the handle // is horizontal, it can be rotated 
to any clamping position. When the desired position is 
reached, the handle is elevated, thus clamping the whole 
in place by means of the cam A. Of course, the stud S 
can be made with an integral head in place of the washer 
and nut, as shown. In many cases where trouble is being 
experienced this cam can be applied without altering the 
fixture. W. Burr Bennett. 
Bridgeport, Conn. 


_- 
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Portable Sanitary Drinking 
“Fountains” 

Here is have solved the sanitary drinking 
fountain problem. Each man has a bottle or canteen 
and keeps it at his elbow or in a proper receptacle on 
ice, if he prefers ice water. It is somebody’s job to 
keep the bottles filled and in proper condition. A sen- 
fer this work—one who will keep 
things as clean as mother used to. This plan saves a 
trip of a mile or so for a drink, and the boys drink more 


how we 


sible woman is_ best 


water, too, when it is handy. 

Once the cheerful idiot dropped beet juice in. his 
bottle, and many an eye looked on that bottle while it 
was red. C. D. MicHEener. 
Cour d’Alene, Idaho. 

4 
-According to the 
Census showing 


Manufacture of Lathes in United States 
preliminary statement by the Bureau of the 
the results of the 1914 study of the manufacture of leather in 
the United States, there was a decrease of 19.5 per cent. in the 
number of establishments between 1909 and 1914, but an 
increase of 12.1 per cent. in the value of the products. 
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Discussion of Previous Question 
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An Improvised Bending Form 
in a Railway Shop 


After reading the article on page 284 I am prompted 
to show a simple bending form that I recently made for 
a number of hard-rolled bright-quality aluminum sheets. 
These were 12 ft. 6 in. in length, 5 ft. in width, 0.080 
in. in thickness and were for the roof plates of some 
modern all-metal passenger cars. 

The main point in favor of aluminum sheets for car 
construction is lightness. A sheet of aluminum 1 ft. 
square and 0.072 in. in thickness weighs less than 1 Ib. 
(0.995 lb.), while steel weighs three times as much. 

















s i - i : 2 : 2. 


Fig.3 





IMPROVISED SHEET-METAL BENDING FORM 


This reduction in weight becomes of im- 
portance, particularly in suburban work, where stoppages 
are frequent. 

In Fig. 1 is shown the contour desired and in Figs. 
2 and 3 the side elevation and plan of the bending form. 
It was our desire to prevent, if possible, any further 
work being done on the sheet after bending. Had it 
been attempted to shape the sheets by some other method, 
such as with bending roils or over iron bars, the sheets 
would have been likely to contain many irregularities 
This is especially the case with ham- 


very great 


on the surfaces. 
mering, for aluminum sheets will not stand anything 
like the severe treatment that may be given to steel 
sheets of the same thickness. When thin metal sheets, 
either of aluminum or steel, are painted for car con- 
struction, it is surprising how small defects are readily 
discernible on the surface. 

The efficiency of the bending device enabled the work 
to be performed quickly, and exactness of contour was 
obtained without blemish. The cost of this form was 
very small. In fact, it paid for itself the first day. 

It was simply constructed of steel sheets yg in. thick. 
Three pieces were required—two pieces for the ends 
and one for the center portion. They were cut to the 
required shape and dimensions, the center piece being 
bent to the contour of the side pieces and secured to 


muni 

them by 14-in. cup head bolts. The ends were notched 
and then flanged at right angles on the inside for this 
The bottom edges were flanged at right angles 
outside, for the 
A prece of wood was fixed to the floor as shown 


purpose. 
the 
SCTCWS., 
at A, Fig. 2, to prevent the turned-up edge or groove 


on fastening to wooden floor by 


from damage and to support the process of bending. 
A cast-iron bending block was at first suggested, but 
wooden 


this would have necessitated an expensive 
pattern in addition to the cost of a heavy casting, Then 
there was the inconvenience of having to wait several 


weeks for its delivery, whereas the sheet-metal bending 
form, with its simplicity and cheapness, enabled me to 
proceed bending the aluminum sheets on the following 
day. It was two workmen to 
manipulate the sheets satisfactorily, owing to their large 
One end of a sheet was put into the groove, 


necessary to employ 


dimensions. 


as at B, Fig. 2, and worked over the form as far as 
possible. The roof sheet was then taken out of the 
groove and the opposite end treated similarly. 
Manchester, England. Kk. ANDREWS. 
* 


Quick-Acting Grinding Dog 


The quick-acting grinding dog illustrated and described 
by Harold E. on page me of 
which I made in 1909 and which I herewith. I 
have used it almost continually since in several factories, 
both as a grinding dog and as a lathe turning 
Although, in common with Mr. Greene’s, it 
the same idea of a gripping differs in 
adjustable, like the ordinary clamp dog. 

On paper I developed the proper cam, but never put 


Greene 558 reminds one 


show 


dog. 
carries out 


cam, it being 


the theory into practice because at my request Thomas 


Barter, of the Norton Grinding Co., filed up a cam 
and attached it to the dog for me without seeing the 
drawing of the cam I had made. This cam of Mr. 
Barter’s worked so well from the beginning that I have 


never changed it for one to correspond with my design. 
Mr. Barter, therefore being a co-inventor with me, went 
ahead and made some dogs after the plan of the one 
illustrated by Mr. Greene, for use at the Norton Grinding 
Co.’s factory. They 
considerable time. 


have been in daily service for a 

It will be noticed that my dog has a spring against 
the tail, to compensate for vibration in the driving pin 
thought that this helpful, 
because the vibration might have a ’ jar the 
dog loose, especially in grinding stock in the rough. It 


would be 


or work. I spring 


tendency to 


will be seen that the swivel pin is placed a trifle to one 
side of the center line. This the 
cam in locking the dog to the work positively and yet 


arrangement assists 
at the same time enables it to be disengaged easily with 
a backward pressure of the finger. The dog-is put on 
and removed exactly as a revolver trigger is pulled and 
almost as easily. Because no wrench is required, it makes 
dogging very rapid. 
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The fact that on certain grinding jobs the putting 
on and taking off of the dog occupy as much time as 
the grinding operation led me to devise a dog 
that would be quick acting, and the one illustrated is 
the result. As a lathe dog it proves very successful on 
turning jobs, but of course is of no use on pieces that 
require a change in the direction of the work, as in the 
reverse return in threading. 

While using this dog in the grinding department of 
the Stevens-Duryea Automobile Co., I was surprised to 
learn from the assistant super- 
tendent that he had seen a sim- 
ilar grinding dog in Boston 
a few years ago. ‘This was 
news to me, as I thought I 
was the originator of it. In 
Rochester, N. Y., I also came 
across a dog almost identical 
with mine, and I looked it 
over carefully to see wherein it 
might be better. Now Mr. 
Greene brings forward a dog 
that shows the application of 
the same principle and that el 





may antedate these others that fi 
I know about. - 

Joshua Rose, in his work on 
machine-shop practice, illustates Shartles’ self-tightening 
dog, in which a pivoted tongue grips the work automat- 


QUICK-ACTING DOG 


ically. The tongue in this case, however, instead of being 
a cam, has serrated edges, but the principle is very nearly 
The Shartles dog was patented Apr. 6, 1886, 
RoBert J. SPENCE. 


the same. 
just 30 years ago. 

Worcester, Mass. 

Take Warning! 

After reading your recent editorials on the great danger 
to American industries through the adoption of the metric 
system of weights and measures, those articles impressed 
me as entirely too subtle if intended to be facetious. If 
not so intended, they should be supported by much more 
substantial and convincing reasons than have so far ap- 
peared in your paper. 

The adoption of the metric system in this country is 
very much of an open question in the minds of a great 
many American manufacturers. Men of enlightenment 
and progressive tendencies are entirely willing to consider 
the matter in an impartial and judicious way; but as- 
sertion that to advocate the adoption of the metric system 
as Dr. Stratton does constitutes him “the most danger- 
ous enemy of our industries which our country harbors” 
is a lapse into the burlesque that can hardly be considered 
appropriate. 

What the American manufacturer wants are the facts 
in the case, not the half-baked conclusions of those who 
believe that any particular system of weights and measures 
is an integral part of the Ten Commandments or the 
Golden Rule, nor assertions of unlimited disaster to come 
if any change is made in the present system. 

If the American Machinist is in favor of the metric 
system, a frank declaration to that effect would be in 
If opposed to the metric system, it should be 
On page 609 in reference to a telegram 


order. 
equally frank. 


from the National Association of Manufacturers, signed 
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by George Pope, president, protesting against any change 
in the present status of the laws of the United States 
as between systems now in use here, you say, “These 
actions indicate the attitude of responsible manufactur- 
ing and commercial interests of the country toward any 
attempt to change the present status of our weights and 
measures.” This is obviously funny, whether intended 
to be or not. It represents the attitude of just exactly 
those few persons who were consulted about and agreed 
with that telegram and, as a matter of fact, nobody 
else. The matter has not been presented to the “re- 
sponsible manufacturing and commercial interests of the 
country” for their consideration, and any alleged con- 
clusion as to their “attitude” is manifestly premature and 
based on incomplete data. 

During the last 20 years there has been considerable 
controversy over the adoption of the metric system in 
this country; but the discussions that I have heard or 
have seen in print have too often descended into reason- 
less denunciation, and this has not been confined to 
either side of the controversy. 

Speaking after an experience of many years with both 
systems—inch and metric—I am ready to concede that 
there are good points and bad points about both and that 
neither is perfection. As to the relative merits of the 
two systems I would be most willing to express my opin- 
ion when the matter is up for discussion by “responsible 
manufacturing and commercial interests of the coun- 
try”; but what I wish to point out is that neither my 
opinion nor the opinion of the “National Association 
of Manufacturers,” by George Pope, president, indicates 
the attitude of the “responsible manufacturing interests 
of the country” in any way. Hatcotm ELLIs. 

Newark, N. J. 
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Taper-Shank Drills 


[ have read with interest the article by Robert J. 
Spence on page 554. If the author of this article has 
access to any twist-drill catalog not over ten years old, 
he can get a far better opinion of the progressiveness 
of twist-drill manufacturers than he has expressed in the 
last paragraph of his article. The facts are that the 
manufacturers of twist drills have gone even farther in 
putting large-sized taper shanks on small drills than Mr. 
Spence’s recommendations, and they did this a number 
of years before the article in question was written, with- 
out waiting for outside influence, thereby acting on their 
own experience. 

Every catalog of the Cleveland Twist Drill Co. since 
1907 shows that taper-shank drills are regularly listed 
and carried in stock with the No. 2 shank on the ,',-in. 
size—Mr. Spence suggests changing the taper at % in, 
On this same list the No. 2 taper changes to the No. 3 
at 4% in. (instead of 84 in., as recommended by Mr. 
Spence), and the No. tf at 1% in. 
Mr. Spence recommends changing at 1 in., but exper- 
ience has shown that for sizes smaller than 114 in. the 
No. 3 shank has ample strength. He makes no sug- 
gestion with reference to the No. 5 shank, but the drill 
manufacturers list drills with this shank as small as 
i34 in. in diameter. 

It seems only fair to give the devil and the twist-drill 


S. H. Cox. 


3 changes to No. 


manufacturers their due. 
Cleveland, Ohio. 
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Dr. John Edson Sweet 


John Edson Sweet, the venerable dean of American 
machinery building, engineer, educator and for many 
years the most endeared figure in the mechanical engi- 
neering world, died suddenly at his home in Syracuse, 
N. Y., on May 8, in his eighty-fourth year. THis passing 
is a great loss tempered only by the realization that to 
him was granted more years of influence than to the 
average man in any walk of life. No other engineer of 
his generation, or of any other generation, has so pro- 
foundly modified, directed and advanced the art and 
practice of ma- 


tion was sufficiently marked to bring about his appren 
ticeship, in 1850, to a carpenter and joiner, John Pinker 
ton, and with his earnings he purchased the second set of 
socket or firmer chisels ever made. In the winter of 1850-51 
he obtained a position in the office of Elijah T. Hayden, 
an architect at Syracuse, and during an interval he 
worked for an artist named Holyoke. The architecture 
of that date and place was elementary, but young Sweet 
made the best of it and designed a barn which won a prize 
olfered by the Rural Ne w Y orker. This was followed by 

a series of arti 





in the United 
States. Many of 
those foremost as 
machinery con- 
structors today 
came under his 
teaching, were in- 
spired by his per- 
sonality through 
acquaintanceship, 
or guided by his 
marvelous me- 
chanical insight 
through his tech- 
nical writings. 
John kK. Sweet 
was born at Pom- 
pey, Onondaga 
County, N. Y., 
Oct. 21, 1832. His 
father, Horace i 
Sweet, was a far- 
mer at that place 
where he had set- 
tled. The family 
was descendant of 
John and Mary 
Sweet, who came 
to Kalem, Mass., 
in 1631. Horace 
was a respectable, 
though an undis- 
tinguished man. 
His wife, Can- 
dace (Avery), 
however, came of 
a family that has 
been somewhat 














eminent in me- 


heritance from 


chinery — building = 7 cles on = archite 

ture, which = ran 

for a dozen years 

When the wal 

broke out he had 

charge of building 

a fine hotel at 

Selma, <Ala., but 

found it expedient 

to return North 

without finishing 

the job. Building 

operations being 

slack, he worked 

for a while as a 

pattern maker and 

draftsman in rail 

road shops at Sy1 

acuse, In 1862 

he went to the 

London exhibi 

tion, traveling on 

the Continent and 

engagingasdrafts 

man in the inter 

national patent of 

fice of Hazeltine, 

Lake & Co. Late: 

he acted as drafts 

man forthe Patent 

Nut and Bolt Co. 

of Birmingham, 

England while 

this company was 

building a nail 

machine of his 

invention. Dur- 

ing the Kuropean 

sojourn he wrote 

letters of travel 

chanics. As an in- DR. JOHN EDSON SWEET to a local paper at 

home and also 

her, therefore, we may regard Professor Sweet’s engineer- contributed arti les to Ze) ifn 4 olburt s London Eng 
ing potentialities. He was one of eight children, six sons neering. 

Returning to Syracuse in 1864 he became designer and 


and two daughters. One of his brothers, Homer, became a 
civil engineer and surveyor, while two others, Anson and 
William, like himself, entered manufacturing at Syracuse. 

John’s education in the local schools, from the age of 
7 to 15, was of an ordinary sort, but during this time, at 
the age of 12, his constructive resourcefulness manifested 
itself in the making of a violin. His mechanical disposi- 


draftsman for Sweet, Barnes & Co., which occupation he 
suspended long enough to attend the Paris Exposition of 
1867 and show a pioneer typesetting machine which he 
had devised. This is still preserved at Cornell Universit 
and is a marvel of ingenuity. He married, in 1870, M 
Caroline Hawthorne, who died in 1887, and two vea 








2 4) 


later he married Miss Irene Clark, who died about a year 
ago. 

In the period from 1871 to 1873 he did chiefly bridge- 
building work for Howard Soule, of Syracuse, and at that 
time wrote articles for Engineering on “Mechanical Re- 
finements.” He also began work on the first straight-line 
engine. 

Professor Sweet’s ownership of that title, which has 
ever since remained inseparable from him, was acquired 
through his connection with Sibley College, Cornell Uni- 
versity, during the period 1873-79. As professor of prac- 
tical mechanics, he made a deep and lasting imprint of 
his personality both on the university and on his students. 
Under his direction they built some machines embodying 
features of distinctive originality, among which were the 
famous Cornell measuring machine, the first American- 
made Gramme dynamo and the second straight-line 
engine. The last mentioned was an innovation, combin- 
ing a balanced valve, shifting eccentric and shaft gov- 
ernor. The engine and other devices were exhibited at 
the Centennial in Philadelphia. 

The measuring machine was the first to be built in this 
country and was intended to have been the starting point 
in the manufacture of solid caliper gages of which Pro- 
fessor Sweet was the originator. The manufacture of 
these gages proved to be a failure owing to the imperfect 
nature of the only emery wheels then to be had. 

Professor Sweet resigned his scholastic work to return 
to Syracuse and engage in the commercial manufacture 
of his engine. To this end the Straight Line Engine Co. 
was formed in 1880, he becoming president and general 
manager and his brother Anson, treasurer. They rented a 
building for two or three months at the start and em- 
ploved six men. Here they turned out about one engine 
a month in sizes averaging 25 hp. In 1884 a foundry 
that had been run by a local firm was added to the busi- 
ness. Ten years saw a gratifying development of the 
enterprise. In 1890 a new building 130 ft. square—one 
of the first saw-tooth-roof shops—was occupied. Pro- 
fessor Sweet believed that he was the first to employ this 
weaving-shed type of roof for machine-shop purposes, 
although the priority has been disputed. There ninety 
men were employed in producing some fifty engines a 
year, averaging 80 hp. per unit. Subsequently the plant 
and production have been much further expanded. His 
engines have sold well, not only at home but abroad. His 
close relations with the Old World have therefore been 
reciprocal ones. His plant has not become large, but it 
enjoys a reputation out of proportion to its magnitude, 
because of the quality of the work done in it and because 
of Professor Sweet’s strong individuality, which has 
permeated his mechanical output. 

In the formation of the American Society of Mechani- 
cal Engineers, Professor Sweet played a leading part. 
The idea was discussed in correspondence between him 
and Jackson Bailey, then editor of the American Machin- 
ist, as a result of which a call was issued Jan. 18, 1880, 
over Professor Sweet’s signature, and the organization 
meeting was held Feb. 16, in the office of the journal 
named. He manifested, however, some hesitancy in pro- 
moting the enterprise and an unwillingness to accept its 
early honors. He consented, nevertheless, to read the 
first paper and was its third president. Except for his 
own modesty he would undoubtedly have been its first 


president. 
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Professor Sweet never permitted his engineering abili- 
ties to grow rusty. He improved his engine from time 
to time and he designed other devices, such as a traversing 
machine and a steam separator. His forte lay in the 
perception and employment of those designs that were 
artistically simple and mechanically correct. He un- 
doubtedly surpassed all other machine designers in his 
perceptions of the part in construction which is the out- 
growth of perfect fitness, and also in his perception of 
fundamentally correct principles in construction, as illus- 
trated, for example, by the three-point system of machine 
support, which is now so common, but which during his 
early advocacy of it, was smiled at by all as a useless 
refinement, or worse. Typical of his genius was one of 
the later among his many literary productions—“Things 
That Are Usually Wrong”—in which he discussed bear- 
ing surfaces and other features of machine design. This 
was first published serially in the American Machinist, 
to which he was a frequent contributor. Over the door 
of his engine works he placed the inscription “Visitors 
Always Welcome,” and the same might have been written 
on his forehead, so freely did he admit others to the 
confines of his brain. 

Professor Sweet had an analytical mind of a very high 
order, yet he did not depend largely upon formal mathe- 
matics in his designing. He was so uniformly correct in 
his methods and deductions, and these were so simple 
and direct, that he seemed to be possessed of almost 
infallible mechanical intuition. His results, however, 
were in reality due to a clear conception of all of the 
factors of a problem and of the interdependent relations 
of these factors. This is the characteristic of trua 
analysis, the prime difference between Professor Sweet 
and others who have been eminent in analytical work 
being that he employed less conventional expression in 
conveying his thoughts to others. Nearly all true analy- 
sis consists in such a conception of the problem in advance 
of its mathematical expression. Had Professor Sweet 
been merely gifted with an intuitive faculty he would 
have been unable to expound and defend his conclusions 
with such logical and convincing force. 

With his keen perception of that which is right in 
mechanical principles, he had an artist’s appreciation of 
correctness in details. It is difficult to decide which is 
the more admirable in his designs, the soundness of the 
scheme or the skill displayed in its execution. 

Many have been unwilling to go as far as Professor 
Sweet in the right direction, but few of those who lacked 
the courage to follow him ever succeeded in demonstrat- 
ing that he was in error, either in his theory or in his 
practice. 

In discussion of questions, mechanical! or otherwise, he 
could express himself with extreme clearness and vigor, 
vet he ever displayed unusual consideration and patience 
with the views of others. Few men of his attainment 
were so appreciative of the work of others, and he seemed 
quite as interested in the good achievements of another as 
in his own. 

The influence he exerted over men, and the inspiration 
he imparted to those with whom he came into intimate 
contact, were, probably, his most important, as well as his 
most enduring, contributions to mankind. 

It was fitting that this man whose most natural instinct 
was to impart of his abundant knowledge should have 


(Continued on page 879) 
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Recommendation vs. Action 


The discussion before the House Naval Committee dur- 
ing the hearings on the naval appropriation bill of the 
question of a general staff for the navy has an industrial 
interest because of the analogy between the two problems 
of military preparedness and business preparedness. 

The navy must be prepared as to material, of course 
that is, ships, guns, ammunition, etc.—and also as to per- 
sonnel—trained officers in sufficient number; likewise 
thoroughly drilled These requirements corre- 
spond to plant, organization and working force in the in- 
dustrial problem. These latter, we know from experience, 
are of no avail even if they are perfect, unless wielded in 
accordance with a sound, far-sighted policy, campaigning 
for business on the one hand and developing internally on 
the other. So in the navy there must constantly be under 
way the study of plans of campaign, characteristics of 
ships, use of the fleet in war, etc., coupled with the detailed 
preparations necessary to put these plans promptly into 
effect upon declaration of war. The advisability of get- 
ting ready is granted, but the question is how to actu- 


sailors. 


ally get ready. 

At present in our navy there are two groups of officers 
chiefly occupied with this work—the General Board and 
the Chief of Operations with his staff. These officers in- 
vestigate, report and recommend to the Secretary of the 
Navy what should be done; and the Chief of Operations 
carries out what the Secretary approves. A great many 
naval officers appear to believe that the work of investi- 
gating and planning should be voted in one group or 
general staff and that this staff should have the power to 
put its work into action—governed by the appropriations 
and restrictions made by Congress. But there is much 
cpposition to such a plan, because it would set up military 
authority free from that of civil authority (the Secretary) 
and thus would seem to be “militaristic” in tenor. 

Just a little reflection will bring up the thought that 
those officers now busily engaged in investigating and 
reporting and recommending may get tired and discour- 
aged if the things they recommend are not done, that 
there is a delay between thought and action, that there is a 
division of responsibility and that there can be no conti- 
nuity of policy and strategy. This is because there is so 
much human nature in the people involved—a consider- 
ation that must not be overlooked in any plan where 
concerted action is necessary. 

Now turn around and see how this discussion applies to 
the industrial problem. There are those who recommend 
a type of organization such that certain members shall 
always be reporting and recommending and that others 
shall be doing. Will those who recommend be as pains- 
taking in study and use as careful judgment as if theirs 
were to be the responsibility of doing what they recom- 
mend? Will those who do, feel the same responsibility 
and enthusiasm that they would if the plans were theirs? 
Will there be quicker action if recommending and doing 
are placed on the same shoulders? 


Advance in Dynamic Balance 


The latest machine for the dynamic 
balancing of machine parts are described in an article 
on page 857 of this issue. It is a reprint of a 
presented at the New Orleans meeting of the American 
Society of Mechanical Engineers, that 
it called out is also printed in this issue on page 861. 


and methods 


paper 
The dis ussion 
During the last five or six years the American Machinist 
running, 


the 
Important machines and ck vices used for this purpose, 


has published many articles on dynamic, or 
balance, which taken together have described all 


as well as completely reviewing the underlying principles 
and describing many of the best-known shop methods. 
That these principles are none too well understood is, 
however, shown by the following three quotations that 
touch upon the action of a dynamically balanced body 
at different speeds. , 

John Riddell in his 
opinion that, in order to give 


states: “It is my 
a body a perfect dynami 


disc ussion 


balance, it is necessary to do this at a speed at least 
equal to the maximum speed at which it is to be operated 
have an 
balance at one speed and 


in actual service, as it 
apparently perfect 
then find that the balance is imperfect at higher speeds. 
Whereas, if a body is in perfect balance at its highest 
in perfect balance at all 


is quite possible to 
dynami 


speed, it 
. 99 
iower speeds. 


E. J. 


at slow speed is not conclusive: 


will also prove to he 


Loring states positively that dynamic balancing 
“A slow-speed test is 


by no means conclusive. A body in dynamic balance 
at 400 r.p.m. may be dangerously far from balance at 
3,000 r.p.m.; when corrected for 400 r.p.m. it is safer 


than when only statically balanced, but its balance is 
never fully proved at less than its full speed.” 
Opposed to these two opinions is the following from 
the Fairfield: ad | part 
put in running any certainly in 
running balance at any other speed, if it is not distorted 


discussion by H. P. machine 


balance at speed Is 


from its true axial conditions.” 

The latter opinion is the one commonly held and ts 
the one supported by all theoretical considerations, 

Mr. Akimoff’s machine differs that 
been constructed in this All 
others rely for their operation upon indicating unbalance, 
The 
means to determine the heavy 
may be, of the part that is out of balance and perhaps 
to give some hint as to the amount of this unbalance as 


have 
the 


from others 


Important Teature: 


vibration or deflection of some parts is used as a 


or light side, as the case 


expressed in weight. 

The Akimoff the 
its operation upon destroying the vibrations caused by 
unbalance. After the machine ts properly for a 
part that is to be put in dynamic balance, the vibration 
of the work-holding zero or practically zero. 
Once this condition has set 
determine the plane of thé unbalanced centrifugal couple, 


machine, on othe hand, relies for 


set 


frame 1s 


heen up, it Is possible to 


its sign and also its magnitude. 
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Tributes to John E. Sweet 


We will remember him as the doer of the many things 
for which the engineering world has honored him so 
signally and so justly, but the memory which will come 
to us oftenest and which we will cherish most will be of 
the kindest, most unselfish, most helpful friend we ever 
knew. EK. J. ARMSTRONG. 
Our departed friend was one of the most lovable men 
Not only was he a finished mechan- 
ician, but the human element, which life worth 
living, was strongly marked in his What 
visitor to his workshop in Syracuse will ever forget the 
inscription cut deep into the stone lintel over the door- 
way, “Visitors Always Welcome” ? 

In his address as president of the American Society of 
Mechanical Engineers, thirty-three vears ago, he spoke 
these memorable words: 


I have ever known. 
makes 
character. 


Let us hope that, if the high tide of human progress is 
sweeping on toward a more useful education, the day may 
not be far away when he who knows what to do and how to 
do it will be regarded as the equal of him who only knows 


what has been done and who did it. 

May l repeat the beautiful words of the Poet of the 
Sierras in his tribute to Peter Cooper: 
to rest 


Or whether to wander the stars or 


Forever hushed and dumb, 
He has done with a zest; he has done his best; 
him the best 


Give to come. 

If it is to be the gateway to the stars, our friend will 
find cut in the lintel thereof his own lovely words that 
he placed over the doorway to his earthly workshop, 
“Visitors Always Welcome.” JoHN A, BRASHEAR. 

Professor Sweet was a pioneer in that modern practice 
which has revolutionized the world by applying logic not 
to what was taught but to actual fact. He did much to 
destroy that fetish worship of education founded upon 
books, which had survived from the Middle Ages, in order 
that true education founded upon the fundamental laws 
of the universe might grow. This intellectual freedom, 
combined with his brilliant mechanical genius and his 
marvelous gift of expressing profound thought in homely 
language, put him in the very forefront of engineers and 
engineering educators, as the honors of all kinds con- 
ferred upon him amply show. 

But to those blessed by the privilege of intimate asso- 
ciation with him these traits pale into insignificance in 
the light of lis personal character. 

He never preached and never criticized others, yet by 
his example and above all by his natural mental attitude 
inspired others with high ideals. He did not make others 
do right; he inspired them with the desire not to do 
wrong. J. KE. Jomunson, Jr. 

The secret of Professor Sweet’s wonderful popularity 
lay primarily in his unfailing spirit of helpfulness. More 
than all else he was a teacher. With an exhaustless fund 
of experience and ideas, he was possessed by a desire to 
impart them to others. Knowing that he had developed 
principles that were fundamental and correct, his chief 
aim in life was to secure their recognition and adoption ; 
in this, repetition had no terrors for him, his patience in 
explaining and expounding those principles having no 
end. His feelings in this regard found recent expression 
when, referring to the honors which had been showered 
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upon him, he said, “I would give them all if people would 
only use the things that I have proved to be good”; for 
his chief disappointment in life was the slowness with 
which his ideas were adopted. 

His rise to public esteem was meteoric. He took 
charge of the Cornell shop—an unknown man; he re- 
mained there only about five years, and within that short 
period his reputation was made. Those were the days of 
small things, but they were also the days of new things; 
and little as it showed upon the surface, little, probably, 
as he realized it, the opportunity for the right man was 
there. 

The esteem in which he was held was made manifest in 
a manner that was unique. | to the 
annual dinner tendered first during the A. 8. M. E. meet- 
ings and later on the occasion of his succeeding birthdays, 
when his former students—both of the university and the 
shop—assembled year after year in numbers that tended 
to increase rather than diminish. 

He always considered himself unworthy of the honors 
that came to him, for he was an absolute stranger to the 
spirit of self-seeking and self-aggrandizement. He sought 
to give, not to acquire, but the bread which he cast upon 
the waters came back to him. As a man he was unique. 
We will not look upon his like again. F. A. Hausey. 


refer of course 


A host of memories of him, reaching back nearly fort) 
years, crowd upon me. I seem to see again the little 
straight-line engine that astonished the engineering world 
at the Centennial Exhibition in 1876; the workshops 
established by him at Cornell University about the same 
date; the Straight-Line Engine Works at Syracuse, with 
the words “Visitors Always Welcome” carved in the stone 
arch above the front door, and the many evidences of his 
genius as a designer and as a mechanic to be seen within; 
the little Apprentices’ School which established in 
Syracuse about ten years ago and to which for a few vears 
he devoted a large part of his time. I recall his being one 
of the leaders in founding the American Society of 
Mechanical Engineers, and I think of him a quarter of a 
century later as a founder of the Technology Club of 
Syracuse, of his being president of both societies, of how 
he was honored by his old pupils of Cornell (who estab- 
lished the little organization of “Professor Sweet’s 
Boys”), of his vigorous and stimulating writing in the 
American Machinist and elsewhere. I think of his pleas- 
ant smile and his cheerful voice, of his optimism and his 


he 


commonsense. 

In August last, while waiting two hours at Syracuse for 
a train connection, I called him on the telephone to 
inquire for his health. He replied : “T am eating three 
meals a day, going to the shop twice a day and am draw- 
ing my salary every month. Feel as well as ever I did; 
come up to the house and see me.” I did so and was 
surprised at his vigor and apparent youthfulness. 

But far beyond these memories of the incidents and 
the achievements of Professor Sweet’s career is the 
memory of what he was to me as a friend for over thirty 
vears and of the character of the man himself. Friend of 


mine! He was the friend of thousands. Ranking among 


his friends the great engineers of the world, who all hon- 
ored him, among them those who have lately left us— 
Fritz, Meier, Taylor, Dodge, Leavitt and Woodbury—he 
was equally the friend of the young college student, the 
apprentice and the workman. 


WILLIAM KENT. 
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Tool Grinder 


While primarily designed for pattern-shop work, the 
machine shown is adapted for machine-shop use in meet 
ing the requirements of general tool grinding. To make 
it particularly suitable for machine-shop application, 
plain rests may be furnished for both ends; and the design 
is such that a buffing wheel can be readily attached by 
means of a special nut. 

The support is first adjusted at the desired distance 
from the wheel by means of the handle. The tool to be 

















TOOL GRINDER 


ground 1s clamped into the tool holder and the proper 
bevel given by turning the wheel, which tilts the table 
by means of a worm gear. 

The tool holder is free to slide along the surface of the 
rest and always holds the tool in exactly the same position. 
The operator simply moves this holder back and forth 
until the entire width of the tool has been ground to an 
accurate edge. When tools with a long edge, like a planer 
knife, are to be ground, the tool holder shown in the 
foreground is used upon the table, which is adjustable. 

Because the tool is held in the same position during the 
entire grinding process, the tool holder being in constant 
contact with the table surface, the edge is kept straight 
and the grinding uniform. 

The machine is made either in the solid-pedestal type 
shown or in bench form by the Worcester Pattern and 
Model Co., Worcester, Mass. 


Hand Screw Machine 


In the description of the plain-head hand screw ma 
chine made by the Charles Stecher Co., Chicago, Ill., 
published on page 656, an illustration of another mak: 
of hand screw machine was erroneously used. 

To clear up any possible misunderstanding the d 
scription is herewith repeated with the proper accom 
panying illustration. 

The machine is similar to that shown on page 700, 
Vol. 43, with the addition of power feed to the turret 
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PLAIN-HEAD HAND SCREW MACHINI 


Wire-feed capacity, 1 in. round in. square and 1 ’ 
hexagon bars; hole in spindle, 1% in swing over bed, 14 
diameter of holes in turret, 1% in.; length that can be turned, 


i in.; greatest distance from end of spindle to turret, 17 in 
width of belt, 3 in 


The arrangement of the power feed is such that the tool 
are fed positive ly the same distance each time, This 1 
accomplished ly an arrangement of the friction in the 


power-feed rod. The friction permits the red to slip when 


the tools have reached the positive stop and can be easil\ 
seen by the operator, who trips the feed. The gears are 
entirely inclosed and rm n oil 


Double-Disk Clutch 


The form of clutch shown is a recent addition to the 
line made by the Hilliard Clutch and Machinery Co., 
Elmira, N. Y. The mechanism for compounding the fric- 
tional pressure is of this firm’s standard rack and real 
worm threaded stud combination used in the simple type. 

















DOUBLE DISK CLUTCH 
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The compounding ranges 
from 96 to 1 in the small-size clutches 


up to 168 to 1 in the largest size; the 


pressure 


ratio of travel of the sliding collar, con- 
taining the racks, operated by the shif~ 
ter voke, has a movement in compari- 
son with the movable friction pressure 
plate in the same proportion. Only 
half of the length of the operating 
racks is required to engage and release 
the clutches, the remainder being avail- 
able for automatically taking up wear 
without stopping to adjust the clutch. 

The large-diameter friction disks are 
lined with asbestos-wire brake linings, 


four such linings being used. These 

















are riveted to the plates, and the cast- 
iron plates themselves have hardened 
tool-steel liners at the point where they 
drive on the hardened tool-steel keys 
inserted in the clutch housing, through 
which the power is transmitted to the pulley mounted on 
The sleeve is separable from the 


over ways, 2: 


the extended sleeve. 
housing, and the sleeve member only is split, for con- 
venience in assembling and rebabbitting without remov- 
ing the clutch mechanism from the shaft. 


os 
‘2 


Cone-Driven Turret Lathe 


The turret lathe shown is made by the Greenlee Ma- 
chine Tool Co., Rockford, Ill., and differs in a number 
of ways from the smaller made by it. The bed 
and headstock are a one-piece casting above the pan. 
It is reinforced under the front-spindle bearing in an 
unusually strong manner. The bed rests on a_ three- 
point bearing. Cone drive is used, and the back-gear 
shaft is below the spindle, making a compact and well- 
proportioned head, the outline being completed by the 
large cast-iron cover inclosing all the parts except the 
upper half of the cone pulley. 

The spindle is of hammered steel, running in bab- 
bitted bearings. Large oil and 
class cups are provided. Spindle thrust is taken through 
The spindle drive 


size 


chain-oiling reservoirs 
a threaded adjustable clamp collar. 
for all speeds is through one of two large-diameter wide- 
faced gears immediately behind the front bearing. These 
gears mesh with pinions on the auxiliary shaft directly 
below the spindle, and the pinions are driven by interlock- 
ing positive friction clutches keyed to this shaft. At 
the other end of this shaft friction clutches, 
one driven at high speed direct from the cone and the 


are two 
other at low speed through back gearing from the high- 
speed gear. Twelve spindle speeds are secured in this 
way, four from each of the cone steps. 

The double friction countershaft gives a reverse drive, 
so that the speeds are available in either direction. All 
the clutches are controlled by a single lever, and the 
connection is such that the positive clutches cannot be 
thifted while either friction clutch is engaged, nor can the 
two clutches of either set be thrown in at the same time. 

Automatic roller feed is used for handling bar stock. 
This has only three movable members and is positive in 
action. The lever opens the chuck and operates the 
feed. While the illustration shows the crossfeed turret 
type, the same size of machine is made with a rigid turret. 


CONE-DRIVEN 

Made with cross-slide and rigid turrets 
2 in.; over turret, 8 in.; spindle speeds, 12, 

157, 211 and 280; feeds, 0.006, 0.009, 0.014, 0.019, 0.035, 0.048, 0.072 
revolution; largest step on cone pulley, 15% 


344x40-IN. TURRET LATHE 


Spindle hole, 31% in.; 
16, 21, 28, 


maximum swing 
38, 50, 66, 88, 118, 
and 0.108 in, per 
in. for a 4-in. belt; weight, 6,600 lb. 


A mechanical belt shifter is also provided. It is shown 
in position on the headstock and over the spindle cover. 
It operates with a handwheel and gives a rapid and posi- 
in either direction, 


Es 5} 


Metallic Flexible Tubing 


The use of metallic tubing for conveying lubricant 
to the cutting tool and for similar shop purposes is grow- 
are being found daily. 


tive belt movement 


ing rapidly and other uses 

















METALLIC FLEXIBLE TUBING 

The illustration shows the product of the Worcester 
Flexible Tubing Co., Worcester, Mass., along this line. 
This tubing is made to suit varied requirements. 


Multi-Come Clutch 


The illustration shows a multi-cone clutch that has 
recently been developed by the Akron Gear and Engineer- 
The action of the clutch will be 
The 
three cones are shown out of engagement at A, B and C 
and in engagement at 1/7, Bl and C1. 

The driving ring D is keved to the shaft 2. The driv- 
ing cone B is driven by two feathers in D. The driven 
cones A and C are brought into contact with B when the 
This forces the roll- 


ing Co., Akron, Ohio. 
readily understood by referring to the illustration. 


shifter sleeve F is thrown forward. 
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MULTI-CONE CLUTCH 
ers G outward and moves the adjustment ring H, which 
carries the cone C forward into contact with the driving 
cone B. Further movement the cone PB the 
driving ring and brings it into contact with the cone A. 


slides pe 


« 


Mechanics’ Bench 


The bench shown, provided with vise and drawer, is 
constructed in such a manner that by loosening the set 
screws which secure the top to the steel legs the bench 
can be taken apart for ready removal or substitution. 

















MECHANICS’ BENCH 

The general construction is apparent, and the design 
is intended to be especially adapted for tool makers and 
machinists. 

The bench is a recent product of the Motor Engineer 
ing Co., East Sixty-first and Curtiss St., Cleveland, 
Ohio. 


* 


Four-Spindle Drill Head 


The illustration shows a four-spindle drill head made 
by the Newman Manufacturing Co., Cincinnati, Ohio. 
This head is intended for use on the ordinary drill press, 
the individual spindles of the head being brought into 


action as required. 
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the drill-press 


sleeve of the head is secured t 
The spindles ol the 


the drill-press spindle and locked 


The 
quill. 


swung 


head are then, as desired, 


into line with 
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DRILL 











FOUR-SPINDLE HEAD 


in place by the latch. Only the spindle in use is ro 
tated by the drill-press spindle, the others remaining 
inoperative. 


. 


A Piston Ring 


A piston ring with interlocking joint, illustrated here- 
with, has recently placed on the market by the 
Chalsmith Sales Corporation, 2 Columbus Circle, New 


York City, and is made in the usual variety of sizes, 


been 
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A PISTON RING 
are made of grav iron cast singly, The 


These 


skin of the iron is left on the inside, to insure resiliency. 


rings 


The joint is machined to close limits and is practically 
gas-tight. It to 4 in, to 
the size of the ring, 


can open from 4% according 


befor for the ils. 


there Is passage 


Balanced Hoist 


The balanced hoist here illustrated was made for hand- 


ling shells or other similar work. In Fig. 1 
The operator can attach a 


it is seen used 


for large bushings. hook to a 


pies e of work in the lathe or other ma hine and also a sec- 
ond hook to another piece on the floor or truck. Then with 
comparatively little exertion he can swing the rough piece 
to the machine and remove the finished one. The method 


of operating the clutching jaws is shown in the detailed 
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drawing, Fig. 2. All parts are well made and guaranteed 
to stand up under the rated capacity. 


These hoists are made by the Mann Corporation, Chi- 
cago, Ill. 


Tool-Post Turret 


The illustration shows a tool-post turret which is a 
recent development of the Newman Manufacturing Co.. 
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FIG. 1. BALANCED HOIST 
Net weight, without upright pipe, 247 lb 
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FIG. 2. DETAILS OF BALANCED HOIST 








TOOL-POST TURRET 


Cincinnati, Ohio. 


The turret provides stations for four 
tools. 


It is mounted direct on the tool slide. The lever 
to the left operates the locking mechanism. 


Pneumatic Telltale Drill 


The machine shown, which was designed for drilling 
telltale holes in locomotive-boiler stay-bolts to meet the 
Federal law on boilers, is made by the Baird Pneumatic 

















PNEUMATIC TELLTALE DRILL 


Tool Co., Topeka, Kan. It has a speed of 1,500 r.p.m. 
and weighs less than 4 lb., which enables an operator 
to handle it for a long time without fatigue. It has 


but five working parts, including the operating handle. 
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Dr. John Edson Sweet 
(Continued from page 872) 


given much of his last years to the Artisan School, which 
he himself founded in pursuance of a cherished dream of 
many years. 

The most fruitful years of Professor Sweet’s life were 
undoubtedly those spent at Cornell. He went to the 
university an unknown man and left it after six years of 
service with a reputation that was more than national. 
Those were the days of small things in engineering edu 
cation. The number of students small, and the 
department was in a formative state, a condition which 


was 


perhaps added to his success, as it undoubtedly increased 
the value of his work from the students’ standpoint. 
The small 
largely individual and it rendered unnecessary that icy 
hand of formalism which followed as a necessity upon the 


number of students made his instruction 


great increase in the popularity of engineering education. 
There never was anything, and there probably never will 
be anything, quite like that old Sibley shop. It can be 
compared with nothing but the schools of the ancient 
Greek philosophers who gathered their students about 
them without formality, without organization and with 
out system, but with resuits that from the standpoint of 
the inspiration received have probably not since been 
equaled. It is doubtful if such an enthusiastic 
students as Professor Sweet’s could be matched 


body of 
then or 
since, a condition which is perhaps best shown by the fact 
that most of them spent their spare hours at work in the 
shop instead of upon the football field, while some passed 
their vacations in the partly 
appreciation of the value of what they received, but more 


Same manner, Irom an 


from the indefinable charm of the work and of the 
atmosphere in which it was done. 

Few teachers have ever secured the lasting affections 
of their students as did Professor Sweet. Perhaps the 


greatest personal gratification that ever came to him was 
the presentation in December, 1901, of a Jurgensen watch 
by a number of his former students, meaning by that 
term graduates from the Cornell 
Straight Line Engine Works. 
with such 
coming until the watch was placed in his hands, the result 
failed 
Since that occasion the same students, most of them 


shop and from th 
The occasion was managed 
success that he had no inkling of what was 
being that his eyes filled and his usual ready speech 
him. 
beyond the meridian of life, under the title of “Professor 
Sweet’s Boys,” dined with him yearly during the annual 
meeting of the American Society of Mechanical Engi 
neers in New York—an occasion which was looked for 
ward to with equal eagerness by him and by them. 

As an outgrowth of the unstinted esteem of his fellow 
men 
his later years, always against his protest in his character 
istic Most notable 
among these honors was the award of the John Frit 
Medal in 1914—the highest award within the joint gift 
of the four national 
achievement. in machine design and for his pioneer work 
in applying sound engineering principles to the constru 
tion and development of the high-speed steam engine.” 
The degree of Doctor of Engineering was conferred upon 
him by Syracuse University the same year. 

The last day of Dr. Sweet’s life was spent in a way 
that was typically characteristic of him and of all his 


Professor Sweet was showered with honors during 


and unmatchable modest manner. 


engineering societies—“for his 
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activities. He went to the shop as usual, about 9:30 
o'clock in the morning. A Texas—a 
whom he had never seen, but who knew him through his 
reputation and writings for an 
inertia governor to control the poppet valves of a steam 


Visitor from man 


came with the design 


engine. Dr. Sweet at once went into this problem, spend- 
ing the greater part of the morning upon it, pointing 
out that the main pin was in the wrong position and was 
too small in size, and before luncheon made an appoint- 
ment with meet the after 
hoon. 


his visitor to him again in 

Dr. Sweet then went home for luncheon and returned 
to the shop as usual. About three o’clock he complained 
of feeling tired and some of his associates persuaded him 
to go home. This he did, taking care, however, to give 
detailed instructions as to what the 
Texan visitor who was to come again somewhat later in 
the day. 


should be said to 


On reaching home he 
About ei 
five minutes later when 


rested, a physician was called, 
oht o'clock he 
the 
was lying in a position of 
If he could have preplanned and 


and he retired. was viven medi 


his 


natural sleep with 


cine and nurse entered 


room he 
his life’s work ended, 
ordered the events of his last day on earth, it is probable 
that he would not have wished for the change of a singh 





detail—at least to his friends who remain every event 
and detail of the day seems singularly fitting and in 
keeping with the purpose of his whole life. 
o o 
Chicago Machinery Club 
Officers 

The organization and plans of the Machinery Club of 
Chicago were announced in last week's isue and further it! 
terest in this development now attaches to the election of 
officers for the initial administration, 

The results of the election at the first formal meeting held 
on May 1 were as follows 

President, Clyde W. Blakeslee, Chicagwo manager, Abrasive 
Materials Co.; Ist vice president, Edward FP. Welles, president 
and general manager, Chas. H. Besly Co.; 2d vice-president 
H. A. Stocker, president, the H. A. Stocker Machinery Co 
ird vice-president, E. L. Essley, president, E. L. Essley Mach 
inery Co.; treasurer, Arthur L. Beardsley, Chicago manage! 
Cleveland Twist Drill Co 

The following board of directors was elected F. L. Peter 
son, manager, The Hendey Machi Company; Hiram N, Cud 
worth, Chicago manager, Norton Grinding Company; Herbert 
E. Nunn, western sales manager, Cleveland Automatic Ma 
chine Co.; E L Beisel, Cl izOo manager Gardner Machine 
Company; George M. Pearse, western representative, Brown 
& Sharpe Mfg. Co.; Robt. R. Cuthbertson, manager, Manning 
Maxwell & Moore; David F. Noble, creditman, E. L. Essls 
Machinery Co 

The reported enthusiasm exhibited at the preliminary and 
first formal meetine of the club confirms the generally ax 
cepted belief that the machinery trade in the western se« 
tion has grown to sufficiently large proportions to well sup 
port such a club 
' PERSONALS 











= = Bambach, for several years associated with the 
Marshall & Huschart Machinery Co., Chicago, Ill, is now 
vice-president of the recently organized Pierce Machine Tool 
Co., Chicago, Ill 

R. T. Lane, general sales manager of the Standard Tool 
Co., Cleveland, Ohio, delivered a technical talk on “Steel, 
Taps, Drills and Reamers,” at Passaic, N. J., on May 15. While 
intended for the benefit of dealers in that section the talk 
was open to the general mechanical public and cover both 
commercial and technical considerations 
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PUVADAVUOVANA ETUC ATU OTA EAE 


IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 





and dates indicated: 
One One 
May 12, Month 
1916 Ago 
No. 2 Southern Foundry, Birmingham.$15.00 $15.00 
No. 2 X Northern Foundry, New York. 20.50 20.50 
No. 2 Northern Foundry, Chicago 19.00 19.00 
Bessemer, Pittsburgh -e ; 21.95 21.$ 
SS 0 Err oe 18.95 19.20 
Sh, 2, dite Rs <os0e60 000 e eae se 20.50 20.50 
No. 2, Valley...... errerrerr: + 18.50 
No. 2, Southern Cincinnati............ 17.90 17.90 
Basic, Eastern Pennsylvania... .. 20.50 21.00 
Gray forge, Pittsburgh........... 18.70 18.70 





Steel Shapes cents per pound 





are for angles 3 in. by % in. and larger and tees 3 in. and 

larger from jobbers’ warehouse at the places named: 

— —New York——, 
Cone (one 

May 12, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 3.50 3.15 1.85 3.25 3.10 
eee Te MDs ccasace jwise Se 3.20 1.90 3.25 3.10 
Machinery steel (bessemer) 3.25 3.15 1.80 3.25 3.10 
Steel plates, base.......... 4.50 3.65 3.50 
Steel Sheets—The following are the prices in cents per 

pound from jobbers’ warehouse at the places named: 

New York — ~ 
Cone One 

Mayi12, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Pe, Be Bec ccsacoesetus 3.65 3.50 2.60 3.20 3.20 
a: 2. atten ashe ee 3.55 3.40 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.35 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.30 2.41 3.00 3.00 
No. 16 blue annealed.... 4.70 3.75 2.35 3.70 3.60 
No. 14 blue annealed 4.60 3.70 2.25 3.60 3.50 
No. 12 blue annealed 4.55 3.65 2.20 3.55 3.45 
No. 10 blue annealed 4.50 : — 3.50 3.40 
No. 28 galvanized. 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized. 5.35 6.35 3.75 5.20 5.20 
No. 24 galvanized 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 

cr Black— -—-Galvanized— 
May 12, One May 12, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 70% 81° 50% % 72% % 
2% to 6 in. steel lap welded. 68% 80% 481% 72% 
Diameter, In 
re eee re 3.45 2.19 5.69 3.16 
Sg wae nen BANS ete SORE & 5.10 3.23 8.42 1.68 
BU beer eeseeeseoneseseseeees 6.90 1.37 11.39 6.33 
PU gegen eeenees 086666002 eRORS 8.25 5.23 13.61 10.18 
ee rere rr re rr ee 11.10 7.03 18.32 10.18 
BOe wacteteakeaekeuns 18.72 11.70 30.13 16.09 
S seeepetacbenevendevaceseau 24.48 15.30 39.40 21.04 
S —@eclceneeneeeeeeeed ane eee 34.88 21.80 56.14 29.98 
DS 600 ce eehaeesen aeons ease eee $7.36 29.60 76.22 40.70 
GS “eossoenwenceedesvnnenesies 61.44 38.40 98.88 2.80 

From New York stock the following discounts hold: 

Black Galvanized 
3% to 6 in. steel lap welded............. 61 36% 
% to 3 in. steel butt welded... 64% 2° 

Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 

Bar Iron—Prices are as follows in cents per pound at 


the places named: 


May 12, One Month 


1916 Ago 
PORCINE, TRETE cc encccesedcoececsceese 2.60 2.5¢ 
TORFOMOURE, DOW TOER sc cccccccevesceces 3.25 3.15 
Warehouse, Cleveland ........6-.e++::. 3.25 3.25 
Warehouse, Chicago ......csceceees 3.10 3.10 


warehouse to consumers 
quotations hold: 
One Month Ago 
List price plus 15% 
List price plus 20% 
List price 


Cold Drawn Steel Shafting—From 
requiring fair-size lots, the following 

May 12, 1916 
List price plus 20% 
List price plus 20% 
List price plus 10% 


New York 
Cleveland 
Chicago 
Drill Rod 
follows: Standard, 65° 


Swedish (Norway) Iron—This material per 100 Ib. sells as 


Discounts from list price in New York are as 
: extra, 60°; special, 55%. 


follows f.o.b. places named: 
: New York —— 
Today One Year Ago 
$0.00 $3.75 @4.00 Cleveland... $5.80 Chicago... $5.00 


advance of 50c. is usually charged. 


In coils an 


High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 
SE Gia wate a Sm eee 6 cs ke es oe eee $3.00 
Bar Steel sells at $3.25 per 100 lb. from warehouse, New 
York. 


METALS 


Miscellaneous Metals——The present quotations in cents per 


pound, with a comparison of practically a month and year 
ago, are as follows: 
————- New York ————_,, 
One One 
May 12, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 30.50 27.25 19.00 
Tin ; HERS hE DOS KORS HOR EOE wES 49.50 55.00 39.50 
TN a od as Cock alm Ne Grae a db gece al ae ro an ee 7.50 6.75 4.20 
ON Vcéccudaveud aceon en enneewes 16.37% 19.50 14.00 
ST. LOUIS 
ME crsnncdebbusneseheneeceoanrawes 7.37% 6.75 
ET Pee rr nee nr 16.50 18.00 ie 
At the places named, the following prices in cents per 


pound prevail: 


One One 
May 12, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 37.50 35.00 24.00 38.50 36.50 
Copper wire (carload 

DUD. <i Ge kine ede ee Oe 37.50 35.00 21.50 34.50 37.00 
ree SOG, DROS. «sc 0 00s 45.50 37.00 20.50 38.00 38.00 
Brass pipe, base 46.00 41.00 23.50 43.50 46.00 
Brass sheets erern 37.00 20.50 38.00 38.00 

Solder % and % (case . 
a eer err er Te 30.50 31.00 28.50 35.50 35.00 
Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
-—Cleveland— 


-—New York— 





Three hree 
May 12, Months May 12, Months 
1916 Ago 1916 Ago 
Copper, heavy and crucible... 25.00 21.50 26.00 12.10 
Copper, heavy and wire...... 24.50 21.00 25.00 11.75 
Copper, light and bottoms. 22.00 18.00 21.00 10.50 
Lead, heavy pKchnkben Sa 6.00 5.00 6.50 y 
EL RN oni ies al aia ie wie me 5.50 4.50 5.50 
isn canes eaneene 14.50 13.50 20.00 
Brass, light ie ne ‘ +a Se 11.00 13.50 
No. 1 yellow rod brass turnings 15.25 13.00 15.50 Te 
BG wdkssnideciatensnedunadnne 2.00 12.50 14.00 4.50 
Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over 
10,000 6,000 2,000 
Lb. Lb. Lb 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
and Over and Over and Over and Over and Over 


Less Than 


Size, In. 
Rounds—Squares 





to 31.50 32.00 32.50 36.00 
\ to $1.25 31.75 32.25 35.75 
% to 1% 31.00 31.50 32.00 35.50 
1 to 2% 31.75 32.25 32.75 36.25 
Rounds 
3 to 3y5..... 32.50 33.00 33.50 7.00 
Squares 
3 PR re 32.50 33.00 33.50 37.00 
Rounds 
3% to 34}..... 32.25 32.75 33.25 35.75 36.75 
Squares 
3yy to 3} ~~. 32.75 33.25 35.75 36.75 
Rounds—Squares 
3! ee 33.00 33.50 36.00 36.50 37.50 
5 Oe ae eneee 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
ET -s'y ae ae 6 eed 32.50 33.00 33.50 36.00 37.00 
Flats not rolled wider than 6 in. or less than % in. thick 
Hexagon bars 2c. per ib. over corresponding size of round 
rods. 
For cutting to any specified length not shorter than 1 ft. 


add le. 
The 
Antimony—Chinese and Japanese brands 
cents per pound for spot delivery, duty paid: 
May 12, 1916 


per Ib 


scrap allowance is 18c. per lb. delivered at works. 


are quoted in 


One Month Ago 


POM BOG ccccsecceesssaseces 35.00 45.00 
SOON 6a dees eneereeneceas 50.00 @ 55.00 50.00 @ 55.00 
SD vou wanes bse seu ceewse 45.00 45.50 

Babbitt Metal—-Quotations are as follows in cents per 
pound from warehouse at the places named: 

New York Cleveland Chicago 

Seer 60.00 @ 65.00 58.75 60.00 
COmmercial ....cccccseoes 30.00 @ 35.00 21.00 28.00 @ 30.00 

Copper Sheets—In New York from warehouse hot rolled 
16 oz. (large lots) base per Ib. is 39c.; cold rolled 14 oz. and 
heavier add lc.; polished takes lc. per sq.ft. extra for 20-in 


widths and under; over 20 in., 2c. 
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Machining Valve Sleeves for 
Anight Motors 


By Frep H. CoLvin 





mechanic does not at- 


SYNOPSIS—T ie 
tempt the impossible. Knowing that a thin sleeve 
will spring if left to itself and that it will be held 
is to hold 


it to its proper shape while if is be ing niat hined. 


’ / 
good 


true when in use, the obi LOUS solution 
This requirement involves very accurate roughing 
or first cuts, in order to have the sleeves fit properly 
in the fixtures that are lo hold them. 





The making of the sleeves, or sleeve valves, of the 


Knight engine is an interesting machine-shop proposi 


tion, and the way in which it is handled by the Moline 
Iil., well illustrates some 


Automobile Co., East Moline, 


uct. The one at the right, however, is a short outside 
sleeve F, which happened to be the only one available 
in the finished condition. Beginning with the rough 


casting A at the left, the end of the chucking piece is 
disk-ground on the bottom to make a flat surface and 
is ground square with reference to the center of the lugs 
or ears, to which the driving rod connects, The sleeve 
is then rough-turned on the outside, rough-bored, the 
end faced off and chamfered inside and out, finished on 
the inside of the bottom end by a tool coming through 
the lathe spindle, and the undercut @ is turned by the 
all on a Potter & Johnston semiautomatic. 

The third operation is to hold the rough-turned sleeve 
A in its draw-in collet B, Fig. 2, also on a Potter & Johns- 


cross-slide 








UU 

















FIG. 1. PARTIAL SEQUENCE OF OPERATIONS 





i ios 


MILLING DRIVING EARS OF SLEEVE 


FIG. 3. 


of the mechanical problems involved and the ingenious 
and workmanlike way in which they are solved. These 
sleeves are approximately 444 in. in diameter and 8 
to 10 in. long; and when it is considered that the thick- 
ness is only 14 in. and 4°; in. respectively, the perplexing 
features of the problem become more apparent. The 
difficulty of securing and maintaining cylindrical sleeves 
of such a thickness has developed the use of a number of 
interesting methods and fixtures that may have applica- 
tion in other fields. 

Fig. 1 shows sleeves in some of the various stages of 
development from the rough casting to the finished prod- 





FIG. 2. CHUCK FOR FINISH BORING 








FIG. 4. MILLING SLEEVE PORTS 
ton lathe, while the holding ring (C' is cut off, the bottom 
faced off and chamfered and the first reaming operation 
performed. In order to hold the sleeve successfully in 
a draw-in collet it is necessary that it be of practically 
uniform diameter, so that the so-called rough-turning 1s 
more properly a first turning within close tolerances in- 
stead of a rough-turning in the usual sense. The sleeve 
must fit the draw-in collet quite accurately or the de- 
results will not The two pins on B 
are to relieve the driving stress on the chuck, 

There is a single-point boring tool in front of the 
leaves 0.007 in. for reaming, while the 


sired be obtained. 


reamer, which 





882 AMERICAN 
reamer leaves from 0.018 to 0.02 in. for the final reaming. 
The second turning is done on a Fay lathe, which is 
kept solely for finish-turning of the sleeve and the head. 
In this way extreme accuracy can be maintained. This 
lathe also turns the oil grooves in the sleeve, the work 
being clamped on a mandrel that centers and clamps the 
sleeve without tending to distort it. 

The driving lugs are next milled with a double gang 
‘T'wo sleeves are milled at 


of form cutters, Fig. 3. one 
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effectually prevents spring and enables a heavy cut to 
be taken without chatter. 

The intake ports are next milled, as shown in Fig. 4, 
this fixture being designed along somewhat similar lines 
to the one in Fig. 3, but modified to suit the differing 
conditions. The illustration shows one sleeve in place 
under the milling cutter and the other part of the fixture 
empty, so that its operation will be perfectly clear. The 
milling cutter is set over the sleeve at the proper joint, 





























FIG. 5. MILLING SPIRAL OIL GROOVES 


FIG. 6. MILLING OIL GROOVES 
































FIG. 7. DRILLING OIL HOLES IN SLEEVE 

setting, as can be seen, the near side of the fixture being 
left empty to show its construction and the way in which 
the sleeve is clamped. The base of the sleeve fits over 
the projection A, which this the 
thumb-screw B adjusts the lug against the hardened stop 
C’ so that the sleeve can be exactly located at each setting. 
The other end is centered and supported by the clamp D. 
and the jackscrew 


locates end, while 


The crossbar / drops into the slot F, 
G tightens to hold it firmly in place. 
gives a fixture that is easily operated, so that the handling 


This arrangement 


time is about as low as can be secured. 

‘It will also be noticed that precautions are taken to 
prevent the upward spring of the milling-cutter arbor 
by the introduction of the arm H with a haif-bearing 


placed between the two gangs’ of cutters: ‘This. feature 


FIG. 8 OFFSET DRILLING JIGS 
and after adjustment to the correct depth it cuts the 
port to the desired size, as at A. 
The end of the sleeve is supported on the plug B, the 


sleeve being slid over the bolt CU so that the driving lug 
will locate properly against each side of the stop D. The 
plate #, carrying the two knurled-head screws shown, 
slips over the rod C and forces the sleeve firmly in place 
while the port 1s being milled. 

The location of this port is tested by the vernier height 
gage F, The other 
port is milled in a similar manner, which it is unneces- 
sary to illustrate. 

The spiral oil grooves F, Fig. 1, are next milled by 
the fixture illustrated in place on the hand miller in Fig. 
an inner. sleeve in 


seen in position on a finished sleeve. 


5. -The cylindrical base A carries 
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which the sleeve valve fits. This valve is located by the 
lugs B, and the spiral is produced by the slot shown in 
the inner sleeve at (. As the table is moved back and 
forth by the hand lever in front, the stationary guide 
pin D acts in the spiral slot and turns the sleeve as it 
passes under the milling cutter. 

The short oil grooves on the side of the valve are 
milled in a somewhat similar fixture, Fig. 6. The miller 
spindle carries a gang of cutters, supported against up- 
ward thrust by the overarm bearing A. The sleeeve is 
located by the lugs, as before, and the short oil grooves 
are milled by moving the sleeve back and forth under 
the cutters by the handle B, the amount of movement 
being determined by the length of the slot. There is a 
second slot, as can be seen, to which the handle is trans- 
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ing is done by dropping the enlarged head bolt £ over 
a suitable slot in the upright side of the drilling jig, 
the final clamping being done by the nut at the other 
end, The 


in the fixture, but the drill and its bushing can be seen 


reamer and its bushing are shown in place 


under the swinging the jig. 


portion J) of 

All these operations have been performed on the sleeve 
in its rough condition, both as to the outside and inside 
finish. 
on locating plugs or mandrels, the necessity for main- 


Recalling that they have been done in sleeves or 


taining accuracy in the roughing, or more properly the 
first, operations will be seen. 

Before either the inside or the outside is finished, the 
The 


sleeves are heated up slowly to about 500 deg. F. and then 


sleeves are carefully annealed in large furnaces. 























FIG, 9. DRILLING DRIVING LUGS ON SLEEVE 
ferred so as to secure a slightly different indexing, if 
it can be so called. 

There are also fine serrations on each side of the port 
opening, as at C and D. They are milled in a similar 
way by the gang of cutters H*on the miller fable. 

Oil holes are next drilled through the sleeve by the 
four spindle head and the fixture illustrated in Fig. 7. 
This is an indexing fixture that can drill 16 series of four 
holes ear h, as can be seen, 

Fig. 8 shows the manner in which each successive row 
of holes is offset. This method prevents errors on the 
part of the operator by blanking first one drill bushing 


and then the other by means of a sliding plate. The 
sleeve is located by its lug in the usual way, the drill 
bushings being carried in the plate A. One of these 


bushings is covered by the slide B, according to its posi- 
tion as controlled by the cams C, each alternate position 
This 


procedure makes it impossible for the operator to enter 


on the index being covered by one of these cams, 


the drill in the wrong bushing, and it is a very simple 
method which may have other applications, 

The next operation is drilling the ears of the sleeve 
for the bearing pin and is accomplished in the fixture 
illustrated in Fig. 9. Here the block A the 
sleeve and also supports it against the drilling stress. The 
hole is located both with reference to the sleeve diameter 
and the location of the port B. This port fits over the 
block C, while the ears go over the block A and the 
swinging portion of the jig D centers and holds it in 
place while being drilled. For quick handling, the clamp- 


locates 


BORING BOTH LENGTHS OF SLEEVES 


FIG 10. 


allowed to cool off in the furnace, in which they are us- 
ually left overnight, that all internal are 
removed before the sleeves are taken out of the furnace. 


sO stresses 

Finish-boring is the next operation, and it is done 
in the fixture seen in Fig. 10. This fixture handles two of 
the long sleeves and two of the shorter ones, the lugs being 
used to prevent the sleeve from turning under the action 
The cutters are of the floating type, 
the operation being performed in a four-spindle Moline 


of the boring cutter. 
vertical drilling machine. The fixtures are quite heavy 
and are accurately bored to size, so as to hold the sleeve 
The walls 


being so very thin makes it impossible to prevent the 


firmly at all points while it is being bored. 
sleeve from going out of round during various operations 


in the annealing These heavy fix- 
the 


is bored W ith 


as well as process, 


tures force sleeve back into a evlindrical position, 
so that it 


The pieces are next finished by grinding on the outside, 


reference to its outside surface. 


being slipped over a mandrel of the proper size and held 
concentric with the finish bore while they are ground. 
Extreme care is taken to maintain finish sizes so as to 
hold the sleeve concentrically during both the finish- 
boring and the finish-grinding of the outside. 

It has been found that when the boring fixture or the 
crinding mandrel wears slightly below the size, it is an 
easy matter to increase either dimension by changing the 
surface with a thin layer of blue vitriol, or sulphate of 
Although 
this treatment adds a seemingly inappreciable amount, it 


copper, such as is used for laying out work. 


is often found sullicient to restore the fit desired. 
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From a Small-Shop Notebook 


By Joun H. Van DEVENTER 











CELLULOID Is TRANSPARENT, 
But It Stops Brass CHIPS 


Tuts Doc Is SAFE, 
But Has a Vicious BITE 
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A HAMMER, SOLDERING TRON, PULL AND PATIENCE Witt TAKE A KINK OvuT oF A CLOSED BOILER 
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PUTTING A HANDLE ON THE TEMPLET WING Nuts Are HELD FIRMLY 
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SLIDING BLOCKS ON SCALES AID IN SETTING CALIPERS THis EMERGENCY WRENCH IS HANDY TO HAVE AROUND 
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Bornean Head-iunters as 
Expert Mechanics 
By JAN SPAANDER 
Hardly credible feats of mechanical skill are performed 
in Central Borneo (Dutch East Indies ) by the head-hunt- 
ers. Any man, with the best machinery at hand, may 
regard himself an accomplished machinist if he can drill a 
1,-in. hole 7 ft. long, straight, highly polished and with- 








| 


} | 
\/ 


Fig.2 





Fig.3 


Fig 4 


Fig.1 
FIGS. 1 TO 4. BORNEAN WEAPONS 
The writer saw that feat per- 
Jornean head-hunters (Dvyaks), 


out a flaw in the boring. 
formed time and again by 
and without machinery. 

murder is a fine art for which superfine tools are required. 
A grandfather will spend many hours of a lifetime to 
chris, a 


To them war is no necessity, and 


provide his grandson with a fighting outfit—a 
parang-ilang (sword), a shield and a blow-pipe with 
bayonet. 

The head-hunter has to start at the 
[In a turbid brook he will fish for warty, root-like pieces 
of carbonate of iron, which shows a silvery fracture. <A 
heap of the ore mixed with charcoal from a burned-down 
forest is covered with clay to regulate the air for the 
From an economic 
This 
process leaves the Dyak a heap of slacks and a small piece 
Out of this he makes his 


very beginning. 


combustion while the iron is roasting. 
point of view the results obtained are very poor, 


of really fine malleable iron. 
weapons. 

The chris, Fig. 3, a Javanese novelty, is a crooked piece 
of steel, which has to be buried in wet earth to rust the 
edges sharp. The more corrosive parts of the metal de- 
teriorate first, and the beautiful 
waves all over, their steel, notwithstanding all the hammer- 
The bavonet on 


finished article shows 
ing, not being as homogeneous as ours. 
the blow-pipe, Fig. 1, resembles the latest European mod- 
els. The parang-ilang, Fig. 2, does not resemble any white 
man’s work. It is superior to our sword in every point, 
but it misses the wrist protector. The blade widens toward 
the end, and this produces the killing swing. The thick 
back gives it the necessary weight. The blade is convex 
on one side and slightly concave on the other, as shown 
in Fig. 4. Lengthwise the blade has a slight twist. All 
these little points enable the skillful fighter to sever a head 


at a single blow. 
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The mechanical masterpiece, however, is the boring of 
the blow-pipe, which is used to dispatch small poisoned 
arrows with deadly accuracy. For this the Dyak chooses 
a very tough log of wood about 6 to 7 ft. long and fastens 
it rigidly in vertical position to a scaffolding as in Fig. 5, 
leaving him ample room to work underneath. His only 
tool is a long, thin iron rod, chisel shaped at the end. 
This rod he throws up with measured stroke and clock- 
like precision, striking the center of the vertical log. 
Gravity) is the guide for the direction of the boring ; and 
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FIG. 5. A BORNEAN BORING RIG 

as the Dyak has no instruments to insure a perfect ver- 
tical to the raw material, he simply takes a log much 
thicker than the finished blow-pipe he wishes to make. 

When through, he takes a thin rattan, which grows 
abundantly in the forest. He works this up and down in 
the blow-pipe till a high polish is obtained. The smaller 
the bore the more effective the weapon. There are blow- 
pipes over 7 ft. long with a 5-mm. bore. 

[t is unnecessary to point out that the head-hunter me- 
chanic is no pieceworker and that time is no object to him. 
® 
Reamer for Pistom-Pin Hole 
By Natuan B. Horn 

The piston-pin reamer here illustrated is a tool designed 
The body A is 
—< a 


for gasoline engines for automobiles, 





<i, it ee Sy 
> —— 





\ A \ 
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PISTON PIN 


REAMER FOR 
a piece of cold-rolled steel with a piece of hacksaw blade 
F for the reamer cutter made to the given dimensions. 
After assembling the reamer, the body is ground. 
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Special Machines for Drilling and 
Milling Fuse Parts 


SPECIAL CORRESPONDENCE 





SY NOPSIS—The many screw holes, powder pass- 
ages and wrench flats in the parts of either time 
or detonating fuses have been responsible for the 
development of some unusual machines for this 
work. 
Manufacturing Co., Providence, R. I., 


shown 


A group of these built by the Langelier 
for both 


drilling and milling are herewith. 





simultaneously 
nut, Fig. 
36 (0.1065 


The machine shown in Fig. 1 drills 
the four crossholes in the neck of the’ domed 


3. This nut is of brass; the drills are No. 


cnd of the spindle and presses the foot pedal down till 
the piece stops at its drilling position, where it is held 
while the holes are drilled. 

All the drill spindles are fed by the crank hand lever 
that 


that carries a feed cam for each spindle. 


transmits motion with a segment gear to a wheel 
These cams 
the 
outer ends of which have clamp connection to the sleeves 
The wheel 


The 


clamp connection permits a longitudinal adjustment to 


engage with rolls mounted on the ends of feed yokes, 


on the outer ends of the drilling spindles, 
has adjustable stops for drilling the depth required, 


the spindles for the shortening of the drills by grinding. 

















a ~ 








FIG. 1. 


DRILL FOR FOUR CROSSHOLES 
in.) and are run at 2,500 r.p.m. 


per minute, or 480 per hour. 


The output is 8 pieces 

This 
used, with slight alterations to the chucking parts, for 
drilling the four No. 37 (0.104 in.) holes located at 
quarters in the beveled face of the fuse body, Fig. 11. 
The output in this case is 600 per hour. 


machine was also 


The pieces are located by a jig having a drilling guide 
It is adjustable 
on its axis and is provided with a compression spring and 
stop arrangement that automatically pushes the jig ahead 
from between the drills to a position where the pieces can 
be put in or taken out by the operator. A pressure spin- 
dle actuated by a foot pedal holds the pieces in the jig 
during the drilling. 


bushing for each of the four spindles. 


The operator places a piece on the 


FIG. 2. MILLER FOR FOUR WRENCH FLATS 

The spindles run in phosphor-bronze bearings and are 
driven by pulleys mounted on the ends of the bearings, 
thereby avoiding the running pressure of the belt upon 
the spindles. The floor space oc upied by this machine 


is 35x351% in.; its height is 5 ft. 6 in.; weight, 700 Ib. 


Two Fusse-Bopy MILLERS 


The machine shown in Fig. 2 mills the four flats seen 
mn cross-section BR of Fig. Be The end mills are 0.106 


in. in diameter and run at 5,000 r.p.m. The output is 


8 per minute, or 480 per hour. 

The milling spindles run on ball bearings, and each 
is driven by a 14-hp. motor through floating connections 
free running. 


to secure The spindles are adjustable 
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FIG. 3. THE DOMED NUT 


longitudinally, and an index graduated in thousandths 1s 
provided for fine adjustments to depth of cut. The feed 
is obtained by oscillating the spindle heads on fulcrums 
loeated 125, in. from the working center of the machine. 
The cross-section BB in Fig. 3 shows straight cuts, but 
the milling arcs produced are so slight and the portion 
being milled so narrow that the cut is practically straight. 

The fulcrums are located in eccentric bearings, the 
throw of which permits the spindle heads to be moved 
outward to make to insert the 
The cutting feed is produced by spiral cams hav- 


sO as room remove or 


mills. 
ing contact laterally with the spindle heads, compression 
springs in the opposite side being used to return the cut- 
ters, 
with one centrally located gear at the rear gear of the 
machine and driven by a segment gear mounted on the 


The spiral cams are actuated by pinions meshing 


cnd of the feed-lever shaft. 

The work is located on the end of a plunger that is 
recessed on its face to fit the lip on the circular base 
of the work. The plunger has also spring pins that 
enter two of the angular holes so as to bring the cross- 
holes, shown in cross-section BB, Fig. 3, in line with the 
milling spindles. The plunger is provided with a com- 
pression-spring arrangement that pushes it ahead to a 
position where the pieces can be put in or taken out by 




















—— 


FIG. 4. MILLER FOR TWO WRENCH SLOTS 


MACHINIST Vol. 44, No. 21 


the operator, The pieces are held on the end of the 
plunger during the drilling by a pressure spindle actuated 
by a foot pedal. 

In operation the piece to be milled is placed on the 
end of the plunger and turned until the locating pins 
fall 
advanced with the foot pedal, which pushes the work to 
Af- 


fer returning the feed lever the operator removes his 


into the angular holes. The work spindle is then 


its milling position and holds it during the milling, 


foot from the pedal and takes out the milled piece. Guards 
are provided on the two lower spindle heads on account 


of chips. ‘The floor space required is 56x33 in.; height 


5 ft. 6 in.; weight, 1,200 Ib. 
Minning Wrencu NoTcies 
The two wrench notches C in the nut, Fig. 3, are 
milled simultaneously by the machine shown in Fig. 4. 
The end mills are 0.200 in. in diameter and are run at 


2,500 rpm. The output is 5 pieces per minute, or 300 


per hour. The milling spindles run in double taper ad- 
justable phosphor-bronze bearings in crossheads mounted 
on saddles that feed crosswise to the axis of the spindle 
upon a long slide. They are fitted with ball thrust bear- 
ings, and the crossheads are adjustable longitudinally, 
so that the mills can be set to their required cutting 
depth. The spindles are driven by spiral gears from 
separate driving shafts belted over idler pulleys to a 
countershaft fastened to the column at the rear of the 
machine, 

The feed is by a hand lever mounted on the end of a 
shaft located lengthwise in the center of the saddle slide. 
The shaft short right- and left-hand 
threads of coarse pitch that mesh with segment nuts 
fastened to each of the saddles. Rotation of the shaft 
will cause the milling heads to feed toward or away from 
each other in An adjustable stop is provided 
to limif the amount of feed. The nut is held and Jo- 
cated in its milling position ly a pressure spindle. 

The head of the spindle is recessed to fit the tongue 


has lengths of 


unison, 


on the base. It also contains two small locating plungers 
that enter two of the four lower angular holes previously 
drilled, so that the cuts will be milled midway between 
the holes. The work spindle is actuated by a foot pedal 
having a link, lock toggle and segment-gear connection 
It also has an adjustable stop for the 
spindle movement of the milling position. A spring 
abutment bar having a sliding movement and located 


to the spindle. 


between the milling spindles is used to hold the work 
against the pressure spindle while it is advanced to and 
from its milling position. 

The operator locates the work on the head of the 
pressure spindle and holds it until it comes in contact 
Then he 


its milling position by depressing the foot. 


advances the work to 
The milling 


with the abutment bar. 


is done by moving the hand lever about one-third of a 


turn downward. After the hand lever is returned to 
its starting position, the foot pedal is released and the 
hand held in a position to cateh the work as it falls 


off the head of the spindle and breaks contact with the 
abutment bar. The floor space is 24x30 in.; height, 40 
in.: weight, 600 Ib. 

The machine in Fig. 5 drills the six angular holes in 
the aluminum domed nut, Fig. 2. The two upper holes 
are drilled with No. 29 drills (0.136 in. in diameter) 
1875 the four lower holes with 


at a speed of r.p.m. ; 
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upper spindles are driven d 
rectly by the countershaft. 
All the spindles are fed 


the pilot handwheel at th 


Lx 


SS 





right by a bevel gearing an 
rack and pinion mechanism. 
The two upper spindle feeds 
may be disconnected from thy 
lower so that the = drilling 
positions of each can be ad 
justed. Each spindle is also 
provided with a drill collet 
that is adjustable longitudi 
nally for finer settings and 
also for making up for the 
shortening of the dmil by 
grinding. An adjustable stop 
is used on the vertical feed 
rack for limiting the drilling 
depths. 

\ working table, fastened 
to the top saddle, but not 
shown, surrounds the jig on 
all sides. <All gearing is in 
cased, and suitable guards 


prevent the chips from falling 


on the lower spindles. The 


machine is driven by a two 











speed countershaft that runs 











at DOO r.p).mn. It oceu 

FIG. 5. DRILL FOR SIX ANGULAR HOLES FIG. 6. DRILL FOR FOUR TAPER HOLES :' ‘a0/a0 
pies a Hoor space ol 21x28 1th. 
No. 30 drills (0.1285 In. in diameter) at 2,000 rp.m. and stands 70 in. high, its weight being 1,150) Ib 
The output is 3 per minute, or 180 per hour. A jig with The machine shown in Fig. 6 is for drilling the four 


six guide bushings locates the nut. It is set on the top —taper-reamed angular holes at an angle of 29 deg. to the 
of a post that is adjustable vertically and located on a vertical and the No. 24 (0.152 in.) holes in the alum 
center common to all the spindles. The piece is held by inum upper ring, Fig. 7. The angular holes are drilled 


a pressure plunger actuated by a foot pedal. with a special drill corresponding to the form of the 

The four lower spindles are equidistant and converg hole, which is 0.089 in. in diameter on the small end, 
to a common center, as do the upper spindles, which the other end being tapered to a 12 deg, included angl 

are located diametrically opposite each other, but be These drills are run at 2,500 rpm. The No. 24 (0.152 
tween two of the four lower spindles. The lower spindles in.) drill was run at 1,875 rpm. The output is 2 per 

are driven through bevel gearing by the main driving minute, or 120 per hour. 

pulley, which is belted to a separate countershaft. Th The upper ring, Fig. 7, is located in a jig that has 

four drill guide bushings It is set on thi top of a 

No.2# Dri peti _No.43 = 0.089’ post that is adjustable vertically. The piece is held by 

- ; le° Taper the pressure from a foot pedal. The lower end of thi 





pressure plunger is provided with a locator whi h carries 
two guide pins that enter the jig. It also carrtes a drill 
guide bushing for the upper drilling spindle. 

The four lower spindles are located 72 deg. apart and 
converge to a common center. The upper spindle is lo 


cated midwav between the first and fourth lower spindles. 


The four lower spindles are driven through bevel gearing 


by the main driving pulley, shown at the left of the 


machine. The upper spindl belts direct to the ceounte!l 








shaft. All spindles are fed by the pilot handwheel in 

connection with a- bevel gearing, rack and pinion. 

The upper spindle feed can bd disconnected from. thy 

ALUMINUM 290 lower, so that th drilling position of each can be ad 
justed. Each spindle is also provided with a drill collet 

Bk, that mav be moved longitudinally for finer adjustments 
f ( % \ and for making up for the shortening of the drills caused 
: : | by grinding. A movable stop on-the vertical feed rack 
Section D-E-F limits the drilling depths. <A flared-edge pan surrounds 


FIG. 7. THE UPPER FUSE RING the jig on all sides, 
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FIG. 8 A 10-SPINDLE DRILLING MACHINE 


An automatic oil feed has a shut-off that supplies oil 
to the drills only when cutting. The machine occupies 
« floor space of 37x28 in.; its height is 5 ft. 9 in.; weight, 
1,400 Ib. 

Sipe-Hoie 10-SpInDLE MACHINE 

A 10-spindle machine is shown in Figs. 8 and 9. It 

was designed for drilling simultaneously five groups of 


two holes each in the beveled face of the lower ring, 
Fig, 10. Four of the groups are drilled with a No. 


18 (0.076 in.) drill, the two holes in each group being 
0.348 in. apart and perpendicular to the beveled face. 
The two holes in the fifth group are 1g in. in diameter, 
0.315 in. apart and parallel to the circular face. The 
ly4-in. drills are run at 2,000 r.p.m. and the No. 48 at 


2,500 r.p.m. The output is 6 pieces per minute. 





No. 48 = 
Q076 Drii/ 


ALUMINUM 





Section A-B-C 


FIG. 10. THE LOWER FUSE RING 


FIG. 9. 


REAR VIEW OF DRILLER FIG. 12. DRILL FOR THE BODY 


The work is located in its drilling position by a jig 
that has a set of two drill guide bushings for each drill- 
ing head. It is adjustable on its axis and is provided 
with a compression and stop arrangement that pushes 
the jig ahead from between the drills to a position where 
the pieces can be put in or taken out by the operator. 
The work is held in the jig during the drilling by a 
pressure spindle actuated by a foot pedal. All the main 
drilling spindles are fed by the handwheel at the front 
of the machine. The handwheel shaft a pinion 
that meshes with a rim gear located inside and 
to the faceplate to which the drilling heads are 


has 
con- 
centric 
fastened. 

The rim gear carries a segment cam for each spindle 
The cams engage with rolls on the inner ends 
feed yokes, the outer ends of which are clamped 
to the adjusting sleeves on the outer ends of the main 
driving spindles. An adjustable stop is used on the 
handwheel shaft for drilling to the required depth. The 
main drilling spindles run in sliding sleeves to which a 
multiple drilling head of two spindles is attached at the 


head. 
of the 


inner ends. 

The drilling spindles in the multiple heads have ad- 
justable screw collets. The spindles are driven by spiral 
gears, the driver extending to the rear, and have pulleys 
on their ends. In order to obtain belt contact, an end- 
less belt is driven by two cork inserted driving pulleys 
geared to the main driving pulley and belts to the coun- 
tershaft on the base of the machine, one of the inter- 
mediate pulleys being used as a belt tightener. The 
floor space occupied is 44x40 in.; the height is 5 ft. 
10 in.; the weight, 1,661 Ib. 

For drilling the 0.152-in. hole 0.705 in. from the 
vertical center line in the upper face of the aluminum 
body, Fig. 11, at the rate of about 12 pieces per minute 
the in Fig. 12 is used, Another ma- 


machine shown 
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FIG. 11. THE ALUMINUM BODY 
chine of the same type, with suitable fixtures, drills also 
the angular hole 0.155 in. into the side of the stem at 
the speed of about 12 per minute. 


ry’ . . . 
The machine is continuous and semiautomatic in op 


consists of eight unit spindles disposes 


eration. It 
equally around and contained in a monoblock casting 
rotating from left to right around a main vertical shaft, 
bringing each unit successively in front of the operator for 
loading and unloading. Each unit has its own drill spin 


dle and driving mechanism, as well as its own work 


holding table fixture and table slide. 
3,200 r.p.m. by a cotton 
cut steel heat-treated 
The spindles are stationary as to position. 


The spindle = “are 


driven at about (fabroil) eut 


vear meshing with a pinion on 
spindles. 


The work tables are fed upward by a stationary cam 


iround the machine base. This continues until the hol 
is at proper depth, when the table quickly recedes, paus 
ing at the lowest position to give the operator sullicient 
time to take the drilled 
blank. The work is held 


matically by a receding steadyrest with a presser foot 


out and insert a new 


niece 
down at each station auto 
that bears firmly against the work as it is raised up 
against the steadyrest by the table-slide actuating mechan- 
Ist described, in advance of the drills, during the drilling 
and until the work has been withdrawn. The steadyrest 
has hardened bushings that support the drills 


close to 
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their ends. The floor space required for this 
machine is 41x28 in.: height. 6 f{t.: weight, 2.250 Ib. 
The 13 is 


adapted for drilling a l.-in. hol in. 


cutting 


machine shown in Fig. standard, but 1 


deep in the 


flange of the body, Fig. 11, of a Russian fuse. The ma 
chine is entirely automatic in operation, except th 
chucking and ejecting. The output is 12 per minute, 


or 720 per hour. 
This 


finish-turned be 


aluminum, 
dl, Alumui im has a tel 


avoid 


fuse body is made ol ressed cast 


} 1] 
| being «at Lit 


rore 


clog and = stick to the drill. To 


dency to 


this, the feeding of the drills is divi © three steps 
The first feed gives half the depth of the hole: the se« 
ond, three-quarters ; and the last, the full depth, The 


held in position for drilling by means of a 


special vise A, Fig. 14, 


bodies are 
having one fixed and one movable 
opened and closed automatically, but 
by the « 


the foot pedal shown at the front of the ma 


jaw. The vises are 


can be closed instantly perator after the body is 


put i 
‘ hine, 

The ten 
units, mounted radially and equidistant upon a continu 
loaded and un 


vises A and drilling heads are arranged in 


rotating carrier, the Vises being 
they 


stationary 


ously 


loaded as pass the The carrier revolves 


operator, 


central post driven in and screwed to 


ly d. 


illey 


upon a 


the top half of the Inside this post is a revolving 


, ] ° ] 
ariven bV aD mounted. upon ts lower end in 


shaft, 


side the bed and in turn belted over a quarter-turn idler 


pulley, on the end of the bed, to a separate countershaft. 


The carrier is driven by a wormshaft meshing with 


large worm gear mounted upon the lower end of the 
carrie! Fastened to thr 1) ley inside the hed Is one 
of a pair of miter bevel gears that drive the wormshaft 


allows a ready means ol 
dilferent 


} 
provided, 
I 


This construction 
changing feeds speeds for 
drilled. <A belt 
Upon the upper end of the shaft is a large bevel gear 
bevel fiber that 
The bevel pinions run upon 
PB and drive the spindles by 


by belting. 
and pieces to ly 
tightener 1s 
each of the 


with pinions 


that meshes 
drive the drilling spindles (C, 
sleeves in the spindle heads ’ 
means of keyed driving collars fastened to the pinions 
The feed vokes DPD that clamp to 


phosphor-bronze bushings #, in which the spindles run, 


is accomplished by 








FIG. 13. CONTINUOUS DRILLING MACHINE 











MILLER 


FIG. 15. THREE-SLOT 
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On the inner end of the yokes is a roll that contacts with 
a stationary circular cam fastened to the central post. 
When carrier B around the 
cam, It causes the spindles ( to feed in or out. The time 
to travel its cycle is ample 


the drilling-head revolves 


taken for a spindle head C 
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DETAIL OF DRILLING UNIT FOR PRESSED- 


CAST ALUMINUM BODIES 


FIG. 14, 


to produce any practical feed or speed for drills up to 
14 in. in diameter. 

Cutting lubricant is distributed to each drill by in- 
dividual pipes leading from one main stationary oil pipe 
that passes up through the central driving shaft and is 
connected to a pump fastened to the bed of the 
The carrier is provided with perforated plates 


force 
machine. 
for separating the chips from the lubricant, which is fil- 
tered before passing to the reservoir in the lower bed. 
The floor space is 52x59 in.; the height is 50 in.; the 
weight, 4,000 Ib. 


MILLING WRENCH-SLOTS 


Fig. 15 shows a machine for milling at one operation 
the three slots spaced equidistant in the neck of the 
body, Fig. 17. The end mills are 0.102 in. in diameter 
and run at 5,000 rpm. The output is 2 
minute, or 120 per hour. The spindles run on ball bear 
ings, each being driven by a 44-hp. motor that has floating 
connections to the spindles. The end mills are held in 
screw collets that are adjustable longitudinally in the 
spindles and are supported near their cutting ends by 
steadyrests. These are supported by the extending ends 
of the yokes that clamp to the spindle sleeves. 

The slots are milled in one cut, and the mills are re- 
moved from the cut at the end of the feed, so as to avoid 
running the mills in the slots on the return of the feed. 
The mills are moved in or out of the slots by a foot-pedal 


2 pieces per 


arrangement that connects to a rim gear located inside 
and concentric in the faceplate standard to which the 
milling heads are fastened. The rim gear carries a seg- 
ment cam head, these cams actuating the in 
and out motion to the spindles by rolls fastened to the 
yokes that clamp to the spindle sleeves. This clamping 
permits the milling spindles to be adjusted to their work- 
ing position. Finer regulation is made with the collets. 
An adjustable stop is also provided for the rim-gear 
movement, so as to obtain universal adjustments to the 
mills, which is very desirable, as it avoids setting each 
mill separately. 


for each 
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The work is held and located in its milling position 
by a pneumatically operated chuck mounted on a cross- 
head with a feed slide. The chuck consists of a pro- 
jecting expanding mandrel that is opened or closed by 
the compressed-air cylinder mounted on the rear end of 
the crosshead. It grips the work in its largest bored 
end and has a drawing effect that seats the work against 
the chuck both radially and axially. 

The chuck is opened and closed by a compressed-air 
cylinder, the piston being connected directly to the shell 
of the expanding mandrel. The air to the cylinder is 
controlled by a piston valve, which is operated by con- 
tact and adjustable dog. The feeding is done by hand 
by the crank lever shown at the front of the crosshead, 
and an adjustable stop is provided at the rear for lim- 
iting the length of the feed in both directions. 

The operator places the work on the projecting end 
of the mandrel, holding it while he advances the cross- 
head a small amount. This causes the chuck to grip the 
works. He presses down the foot lever, which advances 
the end mills to their cutting depth, and then continues 
the feeding up to the stop. 

Releasing the foot pedal causes the mills to move out 
of their cuts and returns the crosshead to its starting 
position, in which the chuck is open and the milled piece 
can be removed from the chuck. The floor space for this 
machine is 38x38 in.; height, 65 in.; weight, 1,400 lb. 

Another standard machine specially equipped is shown 
in Fig. 16. This has heads for drilling two No. 37 
(0.104 in.) holes 0.652 in. apart in the brass bottom-plug 
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SPECIALLY 
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body, Fig. 17, and four No. 36 (0.1065 in.) holes 0.376 
in. apart in the brass chamber sleeve, Fig. 18. The 
drills are run at 1,900 r.p.m. 

Both pieces are part of a Russian fuse. The output 
for the chamber sleeves is 15 per minute, or 900 per 
hour; for the bottom-plug body, 12 per minute, or 720 
per hour. Both pieces are centered by a spring steady- 
rest having a sliding fit on the cylindrical end of the 
drilling head. In the lower end of the steadyrest is 
a disk carrying the bushings for accurately starting the 
drills and also projecting prongs that exactly locate by 
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FIG. 17. BOTTOM FIG. 18. BRASS CHAM- 


PLUG BODY BER SLEEVE 


contact the pieces to be drilled. The pieces are approxi- 
mately located on the table by a shouldered seat fastened 
to it. 

When the output of one piece is sufficient to keep a 
machine continuously in operation, a machine and head 
are furnished as a unit. If not, one or more heads with 
different layouts of spindles can be made to fit inter- 
changeably in one machine. The drill heads with their 
steadyrests are self-contained and are easily and quickly 
interchanged. The feed is by a hand lever in conjunction 
with a rack and pinion. The floor space is 24x30 in.; 
height, 5 ft. 10 in.; weight, 700 Ib. 
built by the Langelier Manufacturing Co., Providence, 


_ % 


These machines are 


Manufacturing with the 
Oxyacetylene Torch 
H. Nayou 
The welding of broken parts by the oxyacetylene method 
has become, or is rapidly becoming, universal. The pre- 
heating of metals by the oxyacetylene flame and running 
metal into blow-holes in castings or even putting on metal 


By Frank 


_ 


n worn or undersized places are also quite common and 














FIG. 2. WELDED AUTO- 
MOBILE BODY 


FIG. 1. WELDED SHEET 
METAL CYLINDERS 
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are satisfactory when carefully done. The illustrations 
here given show examples of oxyacetylene welding that 
can be classed as manufacturing. 

Fig. 1 shows some large evlinders made from sheet steel 
and joined together by welding. An interesting piece of 


work is illustrated by Fig. 2, 


which shows a special motor- 
car body that is cut and assembled from sheet metal by 
the use of cutting and welding oxvacetvlene torches. 

In building this body the various parts were first cut 
out to shape, then held in position where assembled and 
the corners only of the various pieces welded together. 
When each part was in position with the observation tower 
on top, all of the joints were welded. 


8 
we 


Machine-Tool Shipments From 
Port of New York 


January February March 

Argentina $19,191 $3,456 $13,880 
Australia 131,200 
Australia and Tasmania 163,154 50,737 
Barbados 26 
Bermuda 64 
Bolivia 
Brazil 2,303 224 3,862 
British East Africa 61 
British South Africa 3,309 11,417 4,838 
British West Africa 2,564 310 1,020 
British Honduras 
British East Indies, other 
British West Indies, other 4 
British India 4,293 1,957 3,763 
British Guiana 6 
Canada 
Chile 1,895 802 2.845 
China 2,729 
Colombia 126 7 
Costa Rica 531 Std 
Cuba 6,998 13,2s¢ 
Danish West Indies 5 
Denmark 6,371 7,125 12,758 
Dutch East Indies 1,973 706 
Dutch West Indies 1,70 1,000 
Dutch Guiana 
Ecuador 46 24 
Egypt 135 13 
England 922,973 1,415,751 2,132,616 
Finland 7.056 177 
France 23,380 946,312 1,638,559 
French China 
French Oceania Lol 
French West Indies 
Gibraltar 1015 
Guatemala 222 203 
Greece 544 
Honduras 729 
Hongkong 17 
Italy 642.856 Wi O47 632,607 
Jamaica 23 iv 
Japan S7 8 6,2 006 
Mexico 6,625 1,031 1.463 
Newfoundland and Labrador 1,430 1,766 
Netherlands 1,480 28,432 $2,234 
New Zealand to,510 1,404 
Nicaragua 36 
Norway 22 350 6,055 61,403 
Panama 1,063 16,937 2,211 
Peru 25 6.805 
Philippine Islan hoo 75 160 
Portugal S7 sy 
Portuguese Africa 95 1,302 
Russia in Asia 25st 7,588 
Russia in I urope 103.001 SO.040 188.345 
Salvador 71 1,300 
Santo Domingo ys 147 “ 
Scotland 19,150 61,062 27,746 
Spain 23,174 02.038 111.943 
Straits Settlement 1,787 
Sweden 5,142 7.757 16,053 
Switzerland 5,559 1,379 
Trinidad and Tobago 500 
Uruguay 1,235 110 su 
Venezuela 1,100 53 1,930 

Total $2,581,665 $3,505,613 $5,069,638 


Grand total $11,156,916 
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Punches and Dies for Making Car- 
Fender Guard Details 


By Ropert Mawson 





SYNOPSIS 


show cast-iron punches and dies used for making 


These jig and fixture data pages 


a carrier arm outer standard and corner iron of a 
The stock is worked hot, being 
The article is of 
especial interest because of the novelty of this use 


car-fender guard, 
heated in an oil-fired furnace. 


of cast-iron pre SS tools. 





details the 


uses 


In the manufacture of car-fender guard 
Narragansett Machine Co., Providence, R. L., 
iron dies for bending and forming some of the parts. 


cast- 


The parts shown are a carrier arm and its corner iron. 








FIG, 2 








FIG. 9 


FIG. 8 


PUNCHES AND DIES FOR MAKING CAR-FENDER GUARDS, 


FIGS. 2 AND 2-A 
Fig. 1. 


located 


Operation—First bending to the shape illustrated in 
The is placed between 
by an adjustable stop. The punch is then allowed to descend, 
forming the end of the This bar 

Fig. 4, pin, 
drawn form 
forces the 


stock the punch and die, being 


stock into a loop is placed 
the 
around 


with 


loop fitting over a as shown 


and attached to a 
the the bar, 


Fig. 3. 


in the machine, 
The arm A is 
which, 
end to a closed loop, as ip 


block, 


coming in contact end of 


FIG. 6 
Second die-bending operation to the form illus- 
The bar is placed on the die, as shown, being 


Operation 
trated in Fig. 5 


located against the adjustable stop at the end The punch, 
forced down with the press, forms the bar to the required 
Shape. The carrier arm is then ready to be bent to its final 
shape, after which it is assembled with the corner iron into 


the finished carrier arm 





The manufacture of the first is perhaps of more interest 
than the second, for it is complicated in shape and re- 
quires more operations to produce. The stock is 4x2 in. 
oval rolled steel. 

The first operation forms a hook on one end. This is 
then bent to an The second bending operation 
finally forms it into the shape shown in Fig. 7. It is 
then ready to assemble with the corner iron, Fig. 10, into 
The holes for as- 


eve, 


the finished carrier arm of Fig. 12. 
sembling are drilled and the pieces are fastened together 

The use of cast iron for these tools is seen by 
referring to Figs. 2-A, 8-A and 11-A. In each 
either all or the greater part of the tool is of cast iron. 


by rivets. 


case 





FIG. tl 


WITH THE WORK SHOWN IN POSITION 


FIGS. 8 AND 8-A 

bar to the shape seen in Fig. 7 
The bar is placed on the pin A, which fits into the loop. The 
punch, being down, pushes down the bar; and as the 
side of the punch comes in contact with the spring-actuated 
die, it is also forced down. This movement allows the punch 
to bend the bar around the die guide block, thus forming the 
loop in the carrier arm Fig. 9 shows the piece still in the 
punch and dies after being formed to the correct contour. 


Operation—Bending the 


forced 


FIGS. 11 AND 11-A 
Operation—Bending carrier-arm corner 
which has cut to length, is placed on the die, 
located by the adjustable stop at the end. The punch 
is forced guided by a pin in the die, around which a 
notch in the punch fits. The carrier arm and corner iron 
then drilled. The two units are fastened together with rivets 


iron, Fig. 10. The 
stock, been 
being 
down, 
are 


to form the part, Fig. 12. 
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Laying Out BlanKing Dies 
By W. B. GREENLEAF 
Before laying out a blanking die I always cut two or 
more blanks from cardboard and try varfous positions, 


to be sure to cut the metal with as little waste as possible. 
I find that it pays to take a good deal of care and trouble 
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It is also necessary to raise the stripper higher than 
usual, so that the stop may be extra thick and taper down 
to the usual thickness at the point. If this is not done, 
the metal will spring down enough for the edge of the 





first pass opening to catch. 
Figs. 5, 6, 7 and 8 show various other layouts for sav- 


ing metal. with the exception of Fig. 5. I worked over 


feed for /&2 
es 
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FIG.1 FIG.2 FIG.3 
FIGS. 1 TO 3. THREE WAYS OF LAYING OUT A SHEET-METAL PISTOL STOCK 
at this point, for very often a layout ‘ Foe! for 18 2 
that seems to be the most economical 
is very far from being so. No 
Figs. 1, 2, 3 and 4 show various 


trials with this particular piece, in the 
in them: |] 
made at least as many more in between. 


order which I made also 

















It will be seen that Fig. t, the one ( ( 
used, gives 240 blanks and Fig. 1 ———————— \ / F 
only 189 from a 36x96-in. sheet, this > / 
being a gain of nearly one third. Sirin dad ttvenin tele | 
2 . . 7 a7 o> r I 

In other words 234 tons of metal will Oe.e eer) a ON 

pe aie . ) { ({{} Shin YW NN tf { " / ~ 
Ho as far as 3 tons with the first layout. MM} WM LSM ing ~~ S a 
Phat. difference would more than pay ASSES ae ee \_¥ 
for twice as much labor or even in rae FIG.7 | / 
the steel used, in one as the other. As B By A « 

’ . . . 4 —F 7 — . 
a matter of fact, however, a saving , NA 
: : . 22 XQ . ( / / y \ bs \ 3 
in metal usually means a saving of \S ‘ \) : 
. , : \ \ \ \ > 

labor also, as more blanks are obtained The oN) Y 
from the material handled. In this : FIG.8 FIG.S 
case the Jabor at the shear is a little FIGS. 4 TO 8. OTHER EXAMPLES OF LAYING OUT WORK 
less for Fig. 4, as there are fewer sheets 
and practically the same number of strips to the sheet at Fig. 5 for some time but could not find a way to avoid 


1 cuts 9 blanks from each strip in one 
t gets 12 blanks but requires two passes 


the press. Fig 
pass, while Fig 
through’ the press, which about evens matters up. 

One point to be watched carefully in trying for the 
best layout is to see that the models are all placed in ex- 
actly the same position relative to the strip, for of 
course they necessarily come. that wal from the press, 
In handling an irregular’ piece like this one shown, | 
always draw a line (A-B in the illustration) in the same 
position on all my models and then see that these lines 
are always parallel with each other in the various trials. 
If the piece has at least one long straight edge, this can 
be used and the line is unnecessary. 

There is another point which should not be overlooked 
when the strip has to be passed through twice—this is 
the stop. If the ordinary stop is used, it will be a source 
of trouble and delay, for on the second pass, it will enter 
the hole left by the first pass and stop the’strip. 

I avoid this trouble by placing the stop in the longest 
opening of the piece and making it long enough nearly 
to fill this opening. It then bridges over the shorter 
opening left by the reverse side of the blank in the first 


pass. This arrangement is clearly shown in Fig. 4. 


excessive waste. 

Fig. 8 shows a way to get sharp points BB. It is old, 
but may be new to some. If the blanking die were made 
the shape of the piece, the points would break down and 
be rounded. ‘To avoid this, the piercing die A is put in- 
and the blanking die shears through this opening, as 
indicated by the dotted line. The resulting points are 
like needles. 


— 
% 


Rules for Power-Plant Tests 


The report of the Power-Test Committee of the Amer- 
ican Society of Mechanical Engineers has just appeared 
Included are boilers, 


in a pamphlet of 215 pages, 6x9 in. 
pumping 


reciprocating steam engines, steam turbines; 
machinery; compressors, blowers and fans; complete i 
steam power plants, locomotives; gas producers; gas and 
oil engines and waterwheels. 

The report represents the work of many prominent } 
members of the society for a number of years, and a per- 
manent committee has been appointed to interpret the 
rules when called upon to do so. The information has been 


carefully prepared and is given in considerable detail. 
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Rational Design of Foundation 
Anchor Plates 


By 





SYNOPSIS—In this article are given formulas 
for the designing of anchor plate S and bolts. Tu v0 
methods he Ch USE d m prac lic cS. Both are 
de S¢( ribe d in detail. Table Ss are also give Ti and 
illustrations of the plate sand bolts and the meth- 
ods of using them. 


have 





The functions of anchor plates are, it has been stated, 
two—(1) to hold the bolt nut of 
bolt from turning; (2) to transmit the stress imposed 
on the bolt to an ample area of masonry of the foun- 
dation. 

In the design of anchor plates simple forms should be 
adopted. This is particularly true when the plates are 


head or the anchor 


Ci > 
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FIG. 1. ANCHOR PLATE AND BOLT 
SET SOLID IN MASONRY FIG.3. ANCHOR PLATE WITH RECESS 
WITHOUT CASING TO ACCOMMODATE NUT 


RATIONAL DESIGN OF 
to be of cast iron, which is the material most frequentl) 
employed, so that the patterns will involve a minimum 
of labor. 
sometimes encountered. 


There is no hecessity for the complic ated shapes 
The design should preferably be 
such that no coring is necessary in the molding. Fur- 
thermore, where a line of anchor plates is being made 
for bolts of different diameters, the plates should increas 
in size by regular increments as the bolt diameters in 
crease; that is, the plates should be proportioned in 
accordance with the loads which will be imposed upon 
them, as will be explained in the following paragraphs. 


*Copyright, 1916, Hill Publishing Co 


FOUNDATION ANCHOR 


TERRELL CROFT 


Anchor plates are usually square, Fig. 1, because t! 
patterns for this form are readily made and also because 
the pockets, where such are provided in foundations, ar 
ordinarily of this shape. Hence a square plate is accom 
modated more effectively than a round one would be. 
Round anchor plates may be and have been used under 
certain conditions. 

PLATES 


MeEetTuops OF PROPORTIONING 


foundation 
By the 
method all dimensions are determined by employing en) 


different methods of 


anchor plates have been used in practice. 


Two proportioning 


first 


pirical formulas for which the diameter of the anchor 
bolt is used as a basis. By the second method the bearing 


area of the plate WAYZ (Fig. 1) is computed in such a 
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FIG.4. ANCHOR PLATE AND 
BOLT IN FOUNDATION 
WITH CASING 


CONSTRUCTION FOR FOUNDATIO 
WITH POCKET FOR N 


FI6.5 


ANCHOR PLATE 
PLATES 


way that it will be great enough so that the safe crushing 
strength of the material against which the plate presses 
will not be exceeded when the bolt is stressed to its safe 
tensile strength. Thus the length of side C may be deter 
mined. The nh the other dimensions of the plate are figured 
by using empirical formulas. An example of each of the 
foregoing methods will be given, and then additional for 
(23) and (30) 
method will be suggested whereby anchor plates may be 


mulas in accordance with the second 


proportioned to satisfy any required condition. Propor 
tions for two complete lines of plates designed in accord 


ance with these formulas—(23) and (30)—are given in 
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Table 1. One line is adapted for use in “built up” mason- 
rv foundations, while the other is for monolithic concrete 
foundations. 

An example of design based on anchor-bolt diameter is 


expressed by the following equations—(1) to (6-A) 


TABLE 1 PROPORTIONS OF FOUNDATION ANCHOR PLATES USED 
WITH CASINGS 
(All Dimensions Are in Inches) 
d D C, Ik bE G H Ww I 
Length 
of Side 
For For 
Brick 1:2:5 Thick- Thick- 

Diam- or Con- ness of ness of Thick- Inside Outside Outside 
Diam- eter Stone crete Nut Plate ness of Height Width Length 
eter of Bolt Foun- Foun- Pocket at Plate of Nut of Nut of Nut 
of Bolt Hole dationsdations Wall Center at Edge Pocket Pocket Pocket 

j H 4} 5 ¥s H } . 1 1} 

; i 5 3} ; ‘ ‘s ; ly It 

H ‘ 6} t i ; i 1% lj 

i 1 7 1} 1c) H ‘6 1 l is 2y5 

1 1} 8 5 i l } 1} 1 23 

1} 1} 9 6 6 1} 1's 14 1th 2 

1} 1} 10 6 j 1} : 1} 2} 3} 

li 1} 11 7 } 1} th 1} 2y6 3ts 

1} lj 12 7} Vs 1} { 1} 23 3k 

1} lj 13 8 ; 1} ti If 2H ty, 

lj 2 13} Sj 1} ‘ 2 3 4} 

1j 2h 14} 9 th 1} st 2h is ith 

2 2h i | 2 2} 4 1) 

2} 2) 17} 10} ii 2} 1} 2) sy 5} 

24 23 19 12 i 24 1; 2} 4} AY 

23 3h 21 13 l 23 lj 3} 4} 6} 

3 3} 23 14 1 3 1} 3} 5 7 

3 3} 244 15 l 3} 1} 3} 5 7i 

3) 3] 27 16 1 3} 1} 34 bi 7 

3} t} 28} 7} 1 3] 1j 1} 64 8} 

H 1} 304 18} l t 2 1} 6) 8) 
from the article by A, 1). Williams in American Machin- 


ist, Vol. 27, page 1715. The symbols refer to those of 
Fig. 2, all dimensions being in inches. 
d Diameter of bolt (diameter of rod, not diam- 


eter at root of thread) (1) 
C, &d (2) 
BE, = 0.5d (3) 
F, 0.375d (not over 1 in.) (+) 
N Width of nut or heads across flats + 14 to 3g 


(square nuts or heads are usually used on 


lower ends of bolts) (5) 
d +- 14 for 7% bolts and smaller 
D, : ) ad l, for 14 to 21% bolts (6) 
| d + 3% for 234 and larger bolts 
Depth of washer below top of foundation = 50d 
(6-A) 


All dimensions are to be made to the nearest eighth of 
an inch. 

An example of design based on the diameter of the 
bolt and the safe bearing strength of the foundation ma- 
terial (S. H. Machinist, Vol. 
page 869) is outlined in the formulas—(7) to (11) 
The symbols refer to Fig. 3, all dimen 


Bunnell, American 26, 
which follow. 


sions being in inches. 


d = Diameter of bolt (7) 

(’, = Length of side computed as outlined later (8) 
T=C,— 4 (9) 

t= (C, + 20) + \&% (10) 

D,= d+ Ye up to 1\% bolt and + ; above (11) 
The proportions given in Table 2 apply to Fig. 3 and 
were computed by using the preceding formulas—(7) to 


(11). The bearing area of the plate was calculated in 
each case so as to provide a pressure of 50 Ib. per sq.in. 
on the foundation masonry when the bolt is stressed to 
10,000 Ib. per sq.in. sectional area at the root of the thread. 
The square recess R should be so proportioned that the 
bolt head or the nut will fit loosely in it. This design 
has the feature of simplicity to recommend it, inasmuch 
as the pattern requires no corework. It is not, however, 
as convenient a design for applications where the anchor 
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bolts are to be removable; that is, where they have nuts 
on their lower ends. 

Anchor-plate dimensions should preferably be based 
on the diameter of the anchor bolt at the root of the 
thread rather than on the outside diameter of the rod 
ANCHOR-PLATE PROPORTIONS 


(All Dimensions Are in Inches) 


TABLE 2 


Bolt sieepspauennsexennr ss 3 
Cc, 6 7) 9 10 11) 13 14 #15 #18 2 2 32 
T neh 22 2 aA OS hae OS hUmelUCU 
t Ys } i's ; ; i +3 A 1 1} 1} 1} 
d, i s l 1} 1} If lve Itt We 2% 2h ow 


of which the bolt is made. That this is true is obvious 
from the fact that the tensile strength of the bolt is 
determined by the area at the root of the thread and not 
by the cross-sectional area of the unthreaded rod. In 
Table 3 are given the sectional areas of rods of different 
also the areas at the roots of standard 
The equations which follow for propor- 
plates recognize the fact that the ratios 


diameters and 
U.S. threads. 

tioning anchor 
8. STANDARD THREADED 


TABLE 3. AREAS AND DIAMETERS OF U 


RODS 
Q? 
A Ratio of a to A, 
d \ Area at that is, 
Diameter Area Root of _ Q? 
of Rod of Rod Standard Thread \ 

} 0.196 0.126 0. 646 
; 0. 307 0.202 0. 658 
; 0.442 0.302 0. 684 
i 0.601 0.420 0.670 
| 0.785 0.550 0.700 
1} 0.994 0.694 0.698 
1} 1.227 0.893 0.730 
1j 1.485 1.057 0.712 
1} 1. 767 1.295 0.734 
1} 2.074 1.515 0.732 
1} 2.405 1.746 0.725 
1j 2.761 2.051 0.743 
2 3.142 2.302 0.743 
2} 3.976 3.023 0.756 
2} 4.909 3.719 0.745 
2} 5.940 4.620 0.778 
3 7.069 5.428 0.767 
3} 8. 296 6.510 0.787 
34 9.621 7.548 0.784 
3} 11.045 8.641 0.783 
4 12.566 9.993 0.792 


14.534 20 0.7267 Average 

between the overall diameters of the rods and the diam- 
eters at the roots of the threads vary for different sizes 
of rods, The following discussion indicates how com- 


pensation is made for this condition, 
Ratio or Diameter or Rop ar THreapep END 


The ratio of the diameter of a threaded the 
root of the thread to the diameter of the unthreaded rod 


rod at 


may be expressed by the equation 
Q (12) 


Hence, 
d, Vd (13) 
Where 
dy Diameter at root of thread of U.S. standard 
threaded rod in inches; 
d Diameter of the unthreaded rod in inches; 
v Ratio of dp to d. 

The ratio of the cross-sectional area of a threaded rod 
at the root of the thread to the cross-sectional area of 
an unthreaded rod will (since areas vary as the square 
of the diameters), it follows from equation (12), obviously 


he expressed thus: 
(14) 


The last column in Table 3 gives, then, the values for 
Q? (Q? = ratio of area at root of thread to area of round 


rod unthreaded) for the rods of different diameters. 
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These values for Q* vary from 0.646 for a 1%-in. rod to 
0.792 for a How- 
ever, in the equations which follow, in which the average 
value of Q* is used, 0.723 is taken rather than the true 


f-in. rod, with an average of 0.727. 


average value (0.727), so as to favor slightly the smaller- 
diameter bolts. How these values of Q* are applied will 
be shown in a paragraph under equation (22). 

An expression for the safe tensile strength of an an- 
chor bolt is 


N), 0.7854d,2 7’ (15) 


where 
Sp = Safe working tensile strength of a round an- 
chor bolt in pounds ; 
d, == Diameter of a U.S. threaded bolt at 
of the thread ; 
T = Safe unit tensile strength of the material of 


the bolt in pounds per square inch. 


the root 


The expression for the safe bearing strength of masonry 
upon which an anchor plate without a casing presses 
(refer to Fig. 1) 

VW (Cc? (16) 


Sm 0.78542) 


where 
Sm Safe bearing strength of the area of the ma 
sonry pressed upon by any anchor plate not 
associated with a casing, in pounds ; 

M Safe unit bearing strength of the masonry or 
material upon which the anchor plate bears, 
in pounds per square inch; 

C = Length of side of the square anchor plate used 
without a casing, in inches; 

d = Outside diameter of the bolt, in inches. 


SAFE BEARING STRENGTH OF MASONRY 


An expression for the safe bearing strength of masonry 
upon which an anchor plate with a casing presses is 
(Fig. 4) 

0.7854) (d + 2)2] 17) 


Sm2 = M|(C2 
where all of the symbols 
noted, except 


have the meanings previously 


m2 


- Safe bearing strength, in pounds, of the area 
of the masonry pressed upon by an anchor 
plate with which a casing is used: 

C, = Length of side of the square ane hor plate used 

with a casing, in inches, 

The internal diameters of the casings ordinarily used 

around anchor bolts are equal to the diameters of the 

bolts -+ 2 in., which accounts for the expression (d 2). 
Equations for the safe proportions of an anchor plate 

used on a bolt without a casing, as in Fig. 1, 

determined thus: Obviously, if the bolt is 


its safe strength when the anchor plate exerts the safe 


may be 


stressed to 


pressure on the masonry, 


Si Sm! (18 
or, substituting (15) and (16) in (18), 
0.7854d,27' = MV (C2 0.78542 1%) 
or, simplified, 
C wna (es ge’ 
2 0.785 7 (20) 
( M ) 
Sut from equation (13) ly = Od; therefore, 
02a? T 
c 0.7854 ( “ eb a:) (21 
M 
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or 
27 
C’ = O.886d r= (22 
\ V 
But since Q* may, for all practical purposes—see para 
graph under equation (14)—be taken as 0.723, the work 
ny equation becomes, mn mmches, 
() 37 
( O.88 (/ | ; / (23 
\ VU 
The proportions for anchor plaies designed in accord 


ance with equation (2 >) have not been computed for this 
the 


probably not set without casings, as in Fig. 1, 


majority of anchor plates ar 
but 
equation 


article, Inasmuch as 
are 
used with casings, Fig. 4, in which case (30) 
applies. It should be noticed that, if 


presents ample bearing area when used with a casing, 


the anchor plate 


it will have a considerably greater factor of safety when 


used without the casing, as in Fig. 1. 
The equations for the safe proportions of an anchor 
If the masonry 


bolt 


plate when it is used with a casing follow. 
] the 
then 


upon which the plate presses an anchor ar 


both to be stressed to their safe load, 


Ni, Sm ? (4 ) 
or, substituting (15) and (17) in (24), 
0.7854d2,7' = M (C2 — 0.7854)(d + 2)#] (25) 
or 
19 YOr d?,T » ) 
C? = 0-ns54| Oy + (d + 2) | (26) 
But from equation (13) ¢d, Od; henc 
7 wor, | G24? 7 - 
02 = 0.7854] W + d* + 4d 4 ] (27) 
or 
—_ v?7 7 
C. hahaa a | v7 +1)+4(¢+1)] (28) 
But since the working value of Q? 0.723 
tt yy & \ 
C, = \ 0.7854 [a ( MV ' 1} + 4 (d 1)] (29) 


350) 


in inches, 


SArPE WorKING STRENGTH OF BOoLTs 
The safe working tensile strength of mild-steel bolts 
has, for the computations of the values of C, in Tabl 


1, heen taken at 7,000 Ib. per sq.in.; that is, the value 
of 7,000 was substituted for the symbol 7 in equation 
(30). 

The safe bearing strength of masonry 
(30)—for the first column under (, Table 1, 


as 70 lb. per sq.in., this being the safe compre ssive load 


M in equation 


was taken 


permitted for dimension stones in cement mortar under 


the Chicago building laws, which apparently are more 


stringent than those applying in other cities. For exam 
ple, in New York a safe compressive load of 300 Ib. per 
brick laid flatwis 
the second column under C, in Table 1 
a safe load of 200 Ib. per 


a safe permissible load 


sq.in. is permitted on Haverstraw 
The 


were computed on a basis of 


values in 


sq.in., which may be taken as 


for concrete foundations of a 1: 2:5, or richer. mixture. 
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The method of designing a line of anchor plates the 
proportions of which are given in Table 1 (see Fig. 5 
for the anchor plate) was first to compute the length of 
the side of the plate C, by utilizing equation (30). Then 
the minor dimensions were computed by using the em- 
pirical formulas given in Table 4. In so far as is known 
there is no refined method, which will stand the test of 
practicability, for computing the thickness of a cast-iron 
anchor plate. The plate must be heavy enough so that 
it will not crack, even if it is stressed severely by being 
forced against an uneven surface. Practice has shown 
that, if the thickness of the plate at the center is equal 
approximately to the diameter of the bolt in inches, it 
will be strong enough; hence the thickness of the plates 
of Table 1 was figured on this basis. The other pro- 
portions indicated in Table 4 were also selected largely 


CONSTANTS USED IN DERIVING ANCHOR- 


PLATE PROPORTIONS 


TABLE 4 


How Proportioned 
(All Dimensions in Inches) 
Determined by probable load that will be 
imposed on it 


Dimension 
Symbol Designation 
d Outside diameter of bolt (not 
diameter at root of thread) 


} in. when d is x in. or under 
D. Diameter of bolt hole d } in. when d is | in. to 2} in 
i in. when d is 2} or over 
( .... Length of side = Computed with equation (30) 
ical Thickness of pocket wall = 0.375d 
esa Thickness of plate at center d 
G Thickness of plate at edge 0.5E 
t in. when d is j in. or 
| under 
H Inside height of nut pocket = Thickness of } in. when d is 1 in. to 
rough nut + 2} in. 
i in. when d is 2} in. or 
over 
t in. when d is | in. or 
| ‘under 
Ww. Outside width of nut pocket =Width of } in. when d is 1 in. to 
rough nut 2} in. 
across flats+ 2 in. when d is 2} in. or 
over 
I Outside length of nut pocket W + 2F 


on the basis of what experience has indicated to be satis- 
factory. 

Where such procedure appears desirable, one may, 
when designing a line of anchor plates, use the exact 
value of Q?, as tabulated in the fourth column of Table 
3, for each diameter bolt. These exact values of Q* 
would be substituted in either equation (22) or (28). 
This should, theoretically at least, give results of some- 
with greater accuracy than does the method—equations 

23) and (30)—used for the computation of the C 
values in Table 1. However, since Table 3 may not in 
many cases be available, the working equations given in 
(23) and (30) are the more convenient forms. They 
are sufficiently accurate for all practical work, inasmuch 
as the other variables that enter into the problem will 
probably introduce greater errors than will the appli- 
cation of this approximate working value (0.723) for Q*. 


Saw Guard om Hand Miller 
By D. Baker 


This guard was designed to keep the operator’s fingers 
from coming in contact‘with a saw running at high speed. 


The guard was put on a bench miller used for sawing off 


the end of a brass pin that was screwed into the side of 
a time-fuse ring. 

The illustration shows the saw at A, on the saw arbor B, 
while C shows the miller head. 
a piece of cold-rolled steel 114 in. in diameter, turned out 
as shown for clearance for the saw, and it fits over the 
front bearing of the machine. When held in position by 
the one screw shown, the guard overlaps the saw about » 
in. At # the guard is cut away for clearance, to permit 


The guard D is made of 
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the pin on the work to pass through to the saw, the cut 
being filed away on an angle so as to allow the scrap to 
drop away readily, as shown by the dotted line. 

In operation the time-fuse ring is placed over the stud 
#’, and the end to be cut off is located in proper position 
by the slot in a hardened piece G. It is held in place 
with the left hand while the right hand operates the lever 
that carries the table with the work, forward against the 
cutter. 

In first trying out this machine we used the regular 
commercial screw-slotting cutters, but they dug into the 


ot: a 


A 





SAW GUARD ON HAND MILLER 


We this 
trouble by grinding clearance on the sides and reverse 
rake on the teeth, so that the teeth would have a tendency 
to throw the chips away rather than to gather them in. 
The capacity of the machine is from 6,000 to 10,000 
pieces in 10 hr, 


work and clogged up with chips. overcame 


295 


Supporting an Overhanging 
Table Fixture 


By E. A. THANTON 


In boring out bearing holes in Millholland turret lathes 
the work is done on a boring mill with a table too short 
to support the overhang of the work and fixture. The 
method of remedying this condition is shown in ‘the 
illustration. The cast-iron support A is placed close to 

















SUPPORTING AN OVERHANGING TABLE FIXTURE 
the outer end of the overhang, and rollers are provided 
so that it will move easily across the top of the sup- 
port, according to the way the machine table is run. 
Leveling screws, resting on iron plates, are placed near 
the four corners of the bottom of the support, so that it 
may be adjusted to the correct height and leveled. 
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Methods and Tools Used in 
Machining Tractors 


EDITORIAL 





SYNOPSIS 
ing elements employed on tractor machinery are 
The jig for drilling the balance weights 
thus machining the holes 


Some of the tools used for machin- 


shown, 
is of the indexing type, 
in the correct alignment. 
ting die for making white-metal bearings is also 


An interesting babiit- 


shown. An indexing jig is used for machining a 
six-sided turret. This tool ts first utilized for 
drilling the holes in the correct position and later 
employed for rough-boring and facing operations. 
A fixture for milling four sides of a casting square- 
ly is also of interest. 





The A. B. Farquhar Co., Ltd., York, Penn., manu- 


factures a variety of tractor and agricultural machinery. 


Fig. 1 illustrates a jig used for drilling the balance 
weights for crankshafts. The casting is previously milled 


CORRESPONDENCE 


holes D. The drills are guided through bushings 
EF so that the holes will be in the correct alignment. 


A view of the jig, with the casting in position ready for 
is shown in Fig. 2. It illustrates the method 
employed the casting, how it held, and the 


indexing arrangement. 


drilling, 
locate 


BABBITTING Diz ror BEARINGS 


On some of the steam- and gas-tractor engines certain 


of the bearings are made of white metal. The die used 
for making these bearings is shown in Fig. 3. The cover 
A is swung back and held with the latch B. The 
metal is then poured into the mold and the bearing made. 

After the metal has solidified, the 
which draws the handle C forward. This forces out the 


ejectors D and pushes out the finish-molded bearing. The 


molten 


cover is opened, 


The metal is poured into 
bearings is shown at 


is shown in Fig. 4. 
One of the molded 


ale, ¢ losed, 


the tool at A. 











FIG. 1. DRILL JIG FOR BALANCE WEIGHTS 








GT 





FIG. 2. JIG WITH CASTING IN POSITION 





DIE OPEN 


FIG. 3. BABBITTING 
long the surfaces, which fit against the sides of the 
crankshaft webs. The balance weight is then placed in 
the jig, being forced against the wall A with the setscrew 
B. The jig is swung over to the two position for drilling, 


the locations obtained by the pin C in bushed 


being 


FIG. 4. BABBITTING DIE CLOSED 
the left of the die, and its good appearance is worth 
noting. 
The A. B. Farquhar Co. has recently been doing some 


special work, a part of which was making horizontal tur- 
ret lathes. 
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FIG. 6 DRILL JIG WITH 
CASTING IN POSITION 


JIG WITH CASTING 
REMOVED 


am 
Ihe 


is removed from the main body of the jig and 


Fiy. 5 shows the jig used in drilling the turret. 
ring A 
the turret casting placed in it, being located by the 
machined recess in the jig. The various holes are then 
drilled, the tool being guided through bushings B. 

The ring A is placed in the jig as shown and the cast- 
the 


inserted in which is located by the arbor 


ing jig, 
(', the latter fitting into the hole previously bored. The 
casting is held in position with the washer and nut. The 


jiy is then placed on the table of a Bullard boring ma- 
chine and the turret holes rough-bored and the surfaces 
faced. The various positions are obtained by index pins 
which fit into bushed holes. By this method the turret 
holes are machined in alignment with the previously 
drilled holes. The turret is attached to the machine for 
the final boring of the holes. 

Fig. 6 shows the jig with the turret casting in posi 
tion ready for the boring operation. 


MiLLinGe Sipe Biocks 


The fixture used in milling the four sides of the side 
blocks Fig. 7. 
placed on the blocks at A and rests on the adjustable 
B. Owing to the beveled surface at the bottom, 
the clamp C when tightened not only holds the casting 
but also draws it down to the locating surfaces. 


is shown in The rough casting is first 


ScCTCW 


The upper surface is then milled and the casting placed 
in the fixture as shown, being located on finished pads. 
The part is held down with the clamps as described. A 
gang of milling cutters is then fed over the casting and 
the upper surface and sides are straddle-milled. In this 
way the four sides are machined in alignment with two 


settings of the fixture. 


Correcting Errors of Boring 
im Wristpin Holes 


By O. M. CHAPMAN 


In the machining of pistons for either casoline or 
Diesel oil engines too much attention cannot be paid 
to having wristpin holes in perfect alignment with the 
center line of the piston. It is possible to bore wristpin 
holes within 0.003 to 0.005 in. of square with the center 
but 


line of pistons up to 18 in. in diameter or over; 


when a positively accurate job is wanted, the following 
method is advisable: 

Make up an aligning arbor to fit the finished wrist- 
pin holes in the piston. The protruding ends of the 


aligning arbor should be of a suitable length and ground 


MILLING FIXTURE FOR SIDE 
BLOCKS 


FIG. 7. 


to a uniform diameter for indicating purposes. The 
work is then ready to mount on the adjustable center 
shown in the illustration and to be ground on the outside 
after it is trued up with the wristpin hole. 

which can be of 
any convenient size to suit the piston, This disk 
a place milled central to receive the part B, which car- 
The plate is secured to the 


The adjustable center has a disk A, 
has 
ries a hub with a center. 
disk by two or more bolts #. The part B is moved on 
the disk by an eccentric, which is carried in a bearing 
D bolted to A. Elongated slots should be milled in B 
to facilitate the adjustment of the center, A slot should 
also be milled in The out- 
side diameter of the fixture should be turned to fit the 


3 to receive the eccentric. 


pistons after the fixture has been completely assembled 





ERRORS 


FOR CORRECTING 
IN WRISTPIN HOLES 


PISTON-ALIGNING FIXTURE 


with the eccentric set at its neutral point. A_ slot 
should be milled in the outside edge of the plate A to 
facilitate its removal after grinding a piston, 

The bottom end of the piston should be bored a suit- 
able distance and size to accommodate the adjustable 
center, which is so placed that the eccentric will throw 
the piston to correct any error. The aligning arbor 
should be checked with an indicator while rotating the 
piston on the grinder centers, until the same reading 
on the dial of the indicator is obtained at each contact. 
The bolts are then tightened in the adjustable center, 
and the piston is ready to be ground. 

This fixture has worked out very satisfactorily and 
is recommended to anyone who is looking for a method 
And it should not be for- 
gotten that it is lack of accuracy in such details which 


of finishing pistons accurately. 


prevents the best results being secured under trying con- 
ditions. The best results require good workmanship at 


all times. 
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Specifications for Purchase of 
Leather Belting 


SYMPOSIUM 





SYNOPSIS—A article pu h 
lished on page 683, from the viewpoint of th 
The dif 


ficulty of formulating satisfactory specifications Ls 


discussion of the 
leather-belling manufacturer and users. 


pointed out, variations in hide leather are outlined, 
and the desire of the manufacturer lo produce a re 
liable product is emphasized, Tensile 
pliability, thickness and weight are discussed in 
detail. 


strength, 





The Manufacturer’s Viewpoint 
By Louis W. Arny* 


The article appearing on page 683, entitled “Specifica- 
tions for Purchase of Leather Belting,” is remarkable for 
the intelligence with which the author has dealt with a 
subject that is so little understood and concerning which 
there is so much misinformation. From the point of view 
of the leather-belting manufacturer there are but few 
corrections to be made and few additional thoughts to 
offer. 

Though leather belting is one of the oldest means of 
power transmission, there has never been discovered or 
invented a real substitute for it. Its flexibility and its 
ability to adapt itself to the pulley, the large quantity of 
power which it will transmit under favorable conditions, 
the readiness and cheapness with which it may be repaived 
or altered, the fact that it may be made endless, the small 
umount of attention it requires and, further, its remark- 
able durability and length of life, its salvage value when 
no longer serviceable as a belt, all commend it strongly 
as a most satisfactory instrument. 

The general disposition to reduce to specifications all 
the purchases of well-organized concerns has led to efforts 
to prescribe minutely not only the points of quality, but 
the methods of manufacture. These efforts have proved 
such obvious failures that a consideration of the subject 
is timely and may be profitable. 

The real point of difference between the belt maker and 
those who have prepared the specifications is that the 
technologist is ignorant of the material and the product, 
and that the belt maker, with an intimate practical knowl- 
edge of the manufacture of leather belting, the material 
of which it is made and usually of its practical use, is 
deficient in a knowledge of the technology of the subject. 
Hence, they (technologist and manufacturer) “do not 
speak the same language.” Until the belt maker can lay 
aside his business long enough to take up the study of the 
scientific side of the use of belting or until the theorist 
will devote several years to a practical study of tanning, 
currying and beltmaking, they cannot hope to view the 
subject from a common standpoint. 

The fundamental error of the technical people is the 
presumption that leather is a homogeneous product of 
the same quality throughout, like so much iron or fabric. 


Manu- 


*President, National Association of Leather Belting 
facturers. 


DIsCcUSSION 


The practical currier and belt maker know that ever 
hide is as individual as the animal on which it prew, that 
its quality is beyond the reach of cultural effort, that no 
two hides are exactly alike any more than human faces 
are alike and that every strip of leather cut from a given 


hide is different in thickness, texture, strength, stretch 


and wearing qualities. It seems impossible to prescribe in 


figures any stated requirements that will secure the best 


and reject the least fit. The “feel” of the expert currier 


remains superior to any specifications that any enginec! 


has been able to formulate. Further, it is impossible for 


the belt maker to submit to any physical test every strip 
of leather that he intends to put into a belt, or even one 


strip from every hide, and the latter test would be worth- 


less even were it feasible. 


THe NEED OF PRACTICAL KNOWLEDGE OF LEATHER 


There is no method known by which one not trained in 


the school of practical experience can determine from its 


] 


appearance whether a given strip was located within ten 


inches or twenty inches of the backbone; in fact, there are 


many stories current of the ludicrous mistakes certain 


engineers have made in identifving even the backbone 


itself, and there are few of them who could differentiate 
with any certainty between a well-finished belly or shoul- 
der strip and “the first cut off the backbone.” It is 
similarly impossible to determine from the appearance of 
the belt 


part bark and part extract (even experts may be deceived 


whether the leather is tanned with all bark or 


in some results of exclusive extract tannage), whether the 
No. & 


was a packer native steer, a country 


whether the hide 
South 


hutt was classified as No. 1 or 
hide or a 
American, whether the strips were stretched in straight- 
edge clamps, by hand or by power, or even whether they 
have been stretched at all. 

This confirms the conclusions of your correspondent 
that the inclusion in specifications of requirements that 
cannot be identified or proved in the finished product are 
As he 


says, it is not a question of how the belt was made, but of 


futile and serve only to complicate the problem. 
the service that it will render. Of course, the underlying 
thought is that a belt made according to stipulated meth- 
ods which are thought to be the best will produce better 
results; but in stipulating methods that are not neces- 
sarily the best and the use of which cannot be determined 
by any examination of the product and in calling for 
material that cannot be identified the buyer is compelled 
to depend as his only resource upon his confidence in the 
ability and the honesty of the seller, and he might better 
have relied upon such confidence in the first place rather 
than waste his time on impossible specifications. It is 
notorious in the leather-belting trade that many large 
buyers have some very poor belting in their storerooms 
and in their shops, notwithstanding the very rigid speci- 
fications which many of them have adopted. Those who 
have been more fortunate in securing good service can 
attribute it more to the ability and honesty of the beit 
maker than to 
which the belting was bought. 


any merit in the specifications under 
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Instead of depending upon the honor of the seller, they 
in a manner absolve him from responsibility by setting 
up their specifications and their inspection and testing 
departments, and then buy from the bidder at 
prices that make it manifestly impossible that they should 
It is not intended to excuse 


lowest 


cet the qualities they specify. 
the seller who contracts to deliver one thing and substi- 
tutes another; but there is never much sympathy wasted 
m the poor fool who in the hope of getting something for 
nothing loses his money by betting that the pea is under a 
given shell, when the disclosure shows it to be elsewhere. 
The sympathy of the leather-belting trade does not go out 
to the Government because it has been deceived, when :ts 
published prices of contracts awarded show that it some- 
times pays less for its finished belting than the material 
specified wou'd have cost in the rough. 


IMPORTANCE OF BUYING FROM DEPENDABLE HOUSES 


There may be 
belting, specifications that will be practical and that will 


invented for the purchase of leather 


accomplish their purpose, but it is quite certain that those 
in use at this time are not accomplishing this purpose. 
Until this invention is made, the only method by which 
the intelligent buyer, desirous of spending his money to 
the best advantage, can hope to secure satisfactory quali- 
ties of leather belting is by buving recognized brands of 
lelting from dependable houses and taking good care to 
pay them enough money for it to have it made right. It 
will be observed that there are two propositions here, the 
first to buy from houses in whom the buyer has confidence. 

There are 150 manufacturers of leather belting scat- 
tered over this country, practically a!l of them honorable, 
reliable men, with a keen appreciation of the desirability 
of making permanent customers by rendering good ser. 
vice, and an arrangement could be made with any of them 
by which, a really superior product would be delivered ; 
but the second proposition is more important, that there 
shall be paid for leather belting such prices as will enable 
the maker to make it right and to maintain his qualities. 
The buyer has no right to expect to get something for 
nothing, or much for little, or to get more than his dollar 
should actuaily buy. When he buys on specifications that 
he cannot enforce, he is simply placing temptation in the 
path of the seller, who would much prefer to play fair, 
and inviting him to commit a fraud. The ethies of the 
leather-belting trade are as good as those of any other line 
of manufacture, better than most others, but the men 
engaged in the line are human and are ready to defend 
As long 
as belting is bought on price, the shops will be full of poor 


themselves against sharp practice if necessary. 


stuff that cannot possibly render service, regardless of 
the specifications under which it has been bought. 

Most of the belting manufacturers have standard grades 
and classifications, making a range of belting suitable for 
every duty. Most of them have established prices on these 
several grades, which prices form a standard market price 
that is always subject to the keen competition of 150 
manufacturers. There is difficulty for any 
buyer accurately to determine this market price, and there 


never any 
is never the possibility that competition wil! permit this 
price to go too high. From the very nature of the case 
there never can be a combination on price among the 
leather-belting manufacturers, though there is an “open- 
price association” through which information is dissem- 
inated regarding the prices at which sales have been made. 
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There is therefore absolutely no reason why any buyer 
should not be able to purchase leather belting that will 
give maximum service, if he will place himself in the 
hands of some good belt maker and will pay him a fair 
market price. 

Tensile Strength—Any dependence upon a test for ten- 
sile strength in belting leather has always been unwise 
(a) because of the wide divergence in the tensile strength 
of corresponding strips cut from different hides of the 
same class and also of different parts of the same strip; 
(b) because the least desirable of the strips that may be 
cut from a good hide—those near the belly—will usually 
show the greatest tensile strength; (c) because the most 
desirable strips that may be cut from the hide—those 
immediately over the backbone—usually show less tensile 
strength; and (d) because the greatest possible load to 
which a belt may be submitted in the transmission of 
power bears so small a proportion to its tensile strength. 

Nor is it necessary that the “ultimate tensile strength 
should be as high as possible.” A belt of any appropriate 
width and quality never breaks from Jack of strength, but 
always because of an accident, a lack of elasticity or of a 
rotten condition due either to old age or lack of care. 
When a properly tightened belt in good condition is over- 
loaded beyond its capacity to transmit, it jumps the 
pulley, if it can; and this point is reached long before the 
strain upon it makes any approach to the ultimate tensile 
strength of its weakest strip. 

It does not seem to be understood by engineers that the 
qualities of tensile strength and stretch are inseparable, 
that when by any means the stretch is reduced, the tensile 
strength is reduced with it and that the strip of satis- 
factory tensile strength necessarily large 
“stretch.” It is quite true, as stated, that belts of ap- 
proved quality will show an elongation much in excess of 
the 8 to 124% per cent. specified and that under a tension 
of 2,000 lb. most of them will show an elongation of from 
20 to 30 per cent. It is further true that belts showing 
an elongation of 30 per cent. under a tension of 2,000 Tb. 


shows a 


will usually produce better practica! results, as belts, in 
transmission qualities and in length of service than those 
which stretch but 8 per cent., though the latter may be 
less troublesome in the matter of tightening while they 
last. But, as stated, these facts bear but little relation to 
the elongation in service under a tension of 100 to 200 
lh.—not nearly so much as does the matter of the placing 
of the belt upon the pulley under that proper degree of 
tension which is necessary if the belt is to transmit its 
load properly; but this factor is one generally under the 
immediate control of the engineer and not of the belt 
maker, and hence an appropriate point for the engineer 
to start at in his specifications. 

Pliability—Buyers have always been willing to accept 
a feeling of firmness and even hardness as an indication 
of good quality, and a few years ago, in an effort to meet 
the demand, belting leather was finished much harder 
than at present. The fashion in belting has changed, and 
leather with a solid but mellower “feel” today has the call ; 
for ordinary transmission such leather is more suitable. 
But the question of pliability is closely connected with 
that of the diameters of the pulleys over which the belt is 
to run, and one that is sufficiently pliable to run to the 
best advantage over a 6-ft. diameter pulley may be en- 
tirely unsuitable and unsatisfactory over a 6-in. diameter 
pulley. 
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It is probably more rational to consider that a good hide 
tanned to show a gain of about 60 per cent. and curried 
and stuffed to show no loss in weight is in best condition 
for the widest range of transmission, so far as its plia- 
bility is concerned, and that any adaptation to small 
pulleys which may be desirable should be made in the 
thickness of the belt rather than in any attempt art! 
ficially to increase its flexibility. Attention 
called here to the fact that, as with tensile strength and 
stretch, the least flexibility is to be found in the best part 
of the hide—over the backbone—and the greatest flexibil 
ity will be found in the least desirable part of the hide 
the belly. The effort to set up a test of bending over a 
l-in. rod is futile so far as backbone cuts or belly cuts are 


should be 


concerned, and it is extremely doubtful whether any test 
that 
regarding pliability to one who does not know leather. 


can be devised will convey accurate information 


THe ImMportTANT Facrors or THICKNESS AND WEIGHT 


Thickness and weight are two most important factors 
that should be dependent one upon the other. It is true 
that the weight can be increased; but it is doubtful that 
“white lead or other heavy material” is ever used, the most 
common resource being a heavy grease stuffing, which 
instead of being a detriment is an advantage to the belt 
and can be criticized only on the score that it may be 
constructively an attempt to deceive. 

Single leather belts are made in medium, heavy and 
extra-heavy weights or thicknesses, the actual weight 
specifications per square foot varying slightly with the 
different makers. 
ers offering light, medium, heavy and extra-heavy double 
belts, but some making them definite fractions of the inch 
in actual thickness without regard to the weight and 
others to specified weights for each thickness. There has 
been so much talk about weight that buvers have absorbed 
the idea that the best belt must weigh approximately 16 
It is 
obvious that, so far as the quality of material only is 


In doubles the practice varies, all mak- 


oz. per square foot for singles and 32 oz. for doubles. 
concerned, a belt weighing 14 0z. may be just as “good” 
as one weighing 16 oz., or that a light double belt may 
A specifica- 
tion of weight then does not secure for the buyer any 
better quality, but only more quantity. 

The question of weight is not one of quality, but of 


be just as “coo” as the heavy double belt. 


adaptation for the service; and it should be understood 
by belt users that the principle involved is a thick belt for 
large diameters, a medium-thick belt for medium diam- 
eters and a thin belt for small diameters. As leather belt- 
ing is usually made, this would dispose of the question of 
pliability, would secure the best possible pulley contact 
and transmit the largest load. 
this point if the belting manufacturers would issue a table 


It might serve to clarify 


showing the brands of their belts as adapted to given 
pulley diameters; but until 
uniform practice in designing pulleys, belts and power 
requirements of machines, the manufacturers would be 
courting trouble. 

There is an opportunity for the greatest possible service 
to all concerned in the formulation of 
practice in the calculation of the power transmission of 
all kinds of belting, which could be generally accepted 
by engineers, designers and belt manufacturers and in 
accordance with which all machinery could be built. At 
present every designer is a law unto himself, and he often- 


there is secured some more 


some standard 
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times places upon his machines pulleys of such narrow 
widths and small diameters that no belt can transmit the 
required load in a satisfactory manner-——an endless source 
of trouble to the owner, the operator and the maker of the 
belt. 

It is quite probable that the leather-belting manufa 
turers would be glad to codéperate with any of the mechan 
this 


task, or that thev might establish their own engineering 


ical-engineering societies which would undertake 
bureau to determine these points so little understood, as 
suggested by your correspondent; but in the meantime 
nothing is to be gained for the buyer by the imposition of 
absurd specifications, for in the present trend of thought 
on the part of the belting manufacturers the ‘feeling is 
that such business as is covered by these silly speci fica- 
tions is not worth having. In a number of recent cases 
some of the best houses have refused to bid on contracts 


where the specifications were impracticable. 


Substituting Seconde for First- 
Grade Belting 


By Cart G. Bartru 


| have read the article on page 683, “Specifications for 


Purchase of Leather Belting,” with a great deal of 
interest, for it is indeed high time that something be done 
to get developed and put into general use some such 
rational specifications and tests as the writer suggests. 

| fear that the present state of the art of selling and 
huving leather belting is even worse than the writer of 
the article has presented it; for from what I have had 
occasion to see of it during the last 15 years I should 
judge that the average salesman in the business has about 
as much chance for a blessed existence in the hereafter as 
has a camel of passing through the eye of a needle, unless 
his final judge will make a full measure of allowance for 
the adverse conditions under which he labors and against 
which his own oft-tried honest efforts to improve them 
have only too frequently redounded to his material disad- 
vantage. 
in many industries those 


intrusted with the purchase of leather belting know abso- 


1 have in mind the fact that 


lutely nothing else about the matter than to award a 
the 
and that the shop management is so lax 


contract to lowest bidder who savs he will furnish 


cood belting: 
that no svstematie attention is paid to the belts, so that 
the whole institution is left in ignorance about the true 
state of affairs. 

I have it from a dead 
some eight or nine vears, that the cut-throat competition 


prominent manufacturer, now 
n the business had brought about a condition of affairs, 
some years before I came in touch with him, that led to a 
the 
making of first-grade belting and that they simply offer 


suggestion that all manufacturers combine to cease 
second grade for first grade, so as to get on a more equal 
basis in their competition with one another, in connection 
with the lower prices for which the majority of purchasers 
had been led to believe that they were entitled to first- 
grade belting. 

The general condition of the market is such that most 
purchasers are getting only second-grade belting while 
believing that they are getting first grade; and this 
because the would-be-honest salesmen have practically all 
given up getting the purchasers to pay the necessary price 
for first-grade belting, as some of the originally less 
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scrupulous among them have been able to make the pur- 
chasers believe that they could offer first-grade belting 
for the same price as the absolutely honest among them 
demanded for their second grade. 

This is of course only a review of what has happened in 
all cases of sharp competition, and it seems a pity that 
manufacturers and salesmen who wish to be honest—and 
curely they are greatly in the majority—should not be 
able legally to combine to maintain their honesty and 
connection with this to avoid the temptation that comes 
with monopolistic combinations. 

However, they can greatly improve their lot by com- 
hining to develop rational specifications and methods of 
testing, for such would enable them to compete fairly and 
squarely on the merits of their product. 

In spite of the higher price the best belting now made 

by all odds the most economical in the long run, if 
reasonable care is taken to prevent accidents to belts. 
Hence, in the distant future when all users get to under- 
stand this and to act upon it the belt manufacturer may 
be confronted with the problem of finding a market for 
his inferior grades of belting, which he now must produce 
and sell along with his best grade, in order to keep the 
price of the latter from soaring too high. 


o o a 
Specifications of a Large User 
By C. B. AvEL* 

It must be admitted, as stated in the article on page 
683, that there is room for improvement in leather-belting 
specifications generally, and to this simple statement of 

*Director of standards, processes and materials, Westing- 
house Electric and Manufacturing Co. 
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fact nearly everyone will agree, whether from the stand- 
point of consumer or manufacturer. However, we are 
inclined to feel that the article, while containing certain 
incontrovertible features, does not lead very much nearer 
to the ideal specification. 

As something that has met requirements for several 
years past, having been slightly modified since its original 
publication, we offer our own belting specification. It 
may be of interest to your readers to indicate how it was 
developed. We first wrote out what we knew about the 
subject, as well as what we could obtain from various 
books; after that we communicated with a considerable 
number of large consumers of belting like ourselves, 
requesting similar information and stating what our 
object was in so doing. When the replies were received, 
the data were tabulated in suitable form, so that a com- 
posite belting specification was the result, but of course 
one prepared wholly from the standpoint of the consumer. 
Copies of this tentative specification were then submitted 
to many of the belting manufacturers throughout the 
country, with a letter inviting their frankest comments, 
regardless of whether such were favorable or otherwise. 
In consequence much added information was obtained, 
though the replies were extremely varied, some stating the 
matter should be left wholly to the belting manufacturer, 
others changing or modifying the temporary limits that 
had been set, suggesting new paragraphs, etc. The final 
result was the specification given here. 

Criticism of the specification as it stands may be made 
by some belting manufacturers in that the laps for double 
belting could be safely reduced from 4 in. to 3 in. and 
the weights specified altered to allow a variation both 
above and below the figures set, say 5 per cent. and 3 per 
cent. respectively, instead of 
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LEATHER BELTING 


1—This svecification covers miscellaneous sizes of leather belting for general use. 
I—PHYSICAL PROPERTIES 


wearing qualities of the belt, or that simply add to its weight. 


to be cut within 15 inches of the center of the hide; widths 7 inches and over are to be 
width, and he perfectly straight from end to end 
lap may be 1 inch longer than the width of the belting; no lap shoul 


thoroughly cemented, and when pulled apart the exposed 
no rivets will be permitted. 


per square inch for one hour. 


JS" to 3"Radivs 


Weslinghouse Electric & Manufacturing Company 


rom the center of the hide; neither 


3—Belting must be cut longitudinally and no piece of hide must exceed 54 inches in be Widths less than 7 inches are Location of 
shoulder, belly, side, nor flank stock, nor any | sg nor shimming will be permitted. It must be of uniform thickness and 
Laps 


inches and over in width, the 
end of a strip. Laps must be them 
eee a der uad econ Caan ely ex tea ames . 


gat len Gan 2000 pen ox Tests 
under a load of 2250 


4—Laps must not be less than 4 inches or more than 8 inches, sumtins Ons 3 that in ~~ woes 


$—Belting must have an ultimate tensile strength, both in the leather and in the splice, of 
square inch and must not show an elongation in 2 inches to exceed 1334 per cent when measured 


Test pieces for tension test and elongatigp test will be cut from belting with a die and will have the following dimensions: 
— About 3° —ste——. Poraiie/ not less than 9"~—e—About 3* —> on some of the statements 


permitting a variation above 
only, as has been done by the 
use of the word “minimum.” 

Reference to the specifica- 
tion will, we believe, show that 
it has been prepared along the 


2—The belting must be of the best quality oak-tanned leather, free from all ingredients in any way injurious to the life or Material lines indicated ; that is, neither 


from the wholly “theoretical” 
nor the purely “practical” side, 
but as a compromise between 


Without going into any de- 
tailed discussion of the article 


in question, a few comments 


made may be in order. While 
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6—Belting must not crack open on the 


it show piping or raising on the grain side when similarly treated with the grain side on the 


horse-power, speed. etc. 
I—WEIGHTS 


10 per cent in excess of the actual weight 


IV—REJECTION 
which does not conform to the above specification particular, and to 
order will be entered at prices, terms 





a 


in sito whan doviiied toanaly ty band wich the gusta cide cn the eutsite, Gar Genet 


7—When belting is required for any special purpose, the manufacturer will be notified as to the nature of the work, maximum 


$—-Belting not waterprocted must come within the following range of weights which must be guarantead to be act more thee Weights 


Width Single Belting Double Belting 
1” to 2” 13 of. 24 os. 
2\" to 4” 14 of. 26 os. 
444” to 5%” 15 on. 28 os. 

6” and over 16 os. 28 os. 
TII—MARKING 


9—The belting must be marked every 10 feet with the manufacturer's name, trade mark, or equivalent identification mark. Marking 


0—The Westinghouse Electric & Menulacturing Company cesarves the sight to reject on? portion of oil ot eau er Rejection 
seller for full credit at charged f.0.b. Poant of delivery’ specie by the purchaser the material is to be replaced, a new 
wil Pe terms and conditions to the purchaser, 


it is true that it is desirable 
to state the essential features 
of a specification such as “ex- 
plicit requirements based on 
the service expected” and “def- 
inite tests to show whether the 
requirements are met or not,” 
it may be pertinent to ask 
what these should be as applied 
to belting used in a work hav- 
ing a considerable number of 
belt-driven machine tools and 
where belting after its pur- 
chase can only be turned into 
stock for general use. As to 





the manufacturer 
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the further statement that “tensile strength should be 
specified in pounds per inch of width,” we cannot see that 
the use of “per square inch” involves any detrimental 
feature that “per inch of width” not. Tensile 
strength in a belt is not so important compared with 


does 


some other features, since practically all properly selected 
and installed belts are operated well within their factor 
of safety. 

Regarding the statement that the best brands of belting 
show from 16 to 25 per cent. stretch, we venture the 
statement based on our own experience and methods of 
testing that the best brands, when ready for the consumer, 
do not show such maximum stretch. 

It would certainly be desirable, as the article states, if 
a definition for “pliability” could be worked out, perhaps 
combining it with “piping,” but in this connection it 1s 
advisable to point out that the best portion of the hide 
the center of the back—is less pliable than is the poorest 
portion, which is the belly. What is needed as much as 
pliability is a soft finish for good pulley contact. 

“Weight” is specified not only to prevent the use of 
light-weight stock, but also to eliminate objectionable 
and excess filling, and it indirectly involves thickness, 
which need not therefore be mentioned; though if not, 
something should be said as to uniformity or tolerance in 
thickness. 

Experience on the part of belting manufacturers, as 
well as of consumers, shows that for best average results 
as to wear, strength, ete., the leather should be selected 
from certain portions of the hide only and will then 
approximate certain weights per square foot with certain 
resulting tensile strengths per square inch. If, as seems 
to be suggested in the article, such features as weight 
and thickness were both to be belting 
specification and “strength per inch of width,” in effect, 


removed from a 
substituted for them, it would seem to remove desirable 
safeguards, especially to the small consumer, who is not 
always so situated as to be able to make tests for tensile 
strength and who is therefore more nearly dependent on 
weight, thickness and visual inspection tests against the 
use of belly, flank or other undesirable portions of the 
hide. 


A Few Suggestions 
By N. G. Near 

The writer of the article on page 683 hits the nail 
squarely on the head. There is no reason why specifica- 
tions cannot be considerably bettered; and as I have had 
some little experiences with belting and have delved into 
belting and transmission economics, perhaps I can write 
something helpful. 

Strength—“Tensile strength 
pounds per inch of width” is the logical specification, 
but the buyer should state at the same time the pulley 
diameter, the speed in feet per minute and other con- 
ditions that might be deleterious to thick belts or belts 
made of other materials than leather. I know one manu- 
instance, will not sell belting 


should be specified in 


facturer, for who woven 
for a drive on which there is a finger shifter, and he 
will not allow his belting to go onto pulleys that are 
too small. 

Stretch—In my experience I have found that stretch 
is not so serious as often painted. If a belt is prop- 


erly cared for and kept in a properly pliable con-lition, 
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as tight as where it is not 
Hlere, 


drive Is a 


it need not be maintained 


pliable, but is dry and hard. again, much de 
vertical 
If the drive 


centers is 


pends upon conditions. If the one, 
there should be as little stretch as possible. 

is horizontal and if the distance between 
great, the stretch little 


have many examples of leather drives that have operated 


matter of is of moment. We 

for 18 and 29 years without being touched by a knife. 
Pliability—A 

pliability is, “The belt must be 


good rough-and-ready specification for 
so pliable that it will 
foot 


mit horsepower while running at a speed of 


run —inches slack on centers and trans 


feet per minute. It is well, of course, to give the pulley 
sizes and speeds and state which is the driving and which 
the driven pulley. Where the drive is a small one and the 
belt a narrow one, it would hardly pay to give all details 
of this kind; but this 
type in a given shop, pliability could easily be tested in 


where there are many drives of 
this Way on one drive, and it would be taken for eranted 
that all belting in the batch is equally pliable. 

thin belt transmit 
tionately more power per square inch of section than will 
W here belting 
is bought by the pound, considerable money can often be 
stated 


Thickness—Since a will propor 


a thick belt, this is an important item. 


saved by specifying a thin belt (tolerance to be 
with the thickness) and running it on wider pulleys. 
Weight—Weight is important on horizontal drives, but 
not on vertical drives, 
the belt the better, especially for short drives, for then 
little difficulty is experienced in yx rmitting the belt to 


On horizontal drives the heavier 


run slack and embrace a large are of contact on each 


A heavy belt runs more steadily, does not flap, 
Still, as the states, belting 
sold or bought by the pound. Strength 


pulley. 


wabble and wave. author 
should not be 
is the most important thing, and on that the price should 
be based. The only reason why a belt of zero weight 
would be desirable is that such a belt would be immune 
to the effects of centrifugal 
are impossible and weight is inevitable, let us use belts 


For horizontal drives, 


force: but since such belts 


that are heavy rather than light. 
therefore, I should specify heavy belts. 


Piping—This is an insignificant point and need not 


be thought of if 
belting are followed. 


the directions of the manufacturer of 
Thin belts should be used on pul- 
leys of small diameter. The larger the pulleys become 
in diameter the thicker may be the belt. Here are rules 
that 


For single-ply belts 4%, 


I have recommended in this connection: 

in. thick, pulley should not be 

less than 6 in. in diameter. 
Double-ply belts 3% in. 

10 in. in diameter. 


thick, pulley should not be 


less than 


Triple-ply belts, ;% in. thick, 3-ft. minimum diameter. 
Four-ply belts, 34 in. thick, 4-ft. minimum diameter. 


Scientific Management Course 


With the aim with the 
most recent developments in the theory and practice of 


to acquaint those interested 
scientific management, Frank B. Gilbreth announces the 
fourth summer course from July 31 to Aug. 12. 

The course is open to professors of engineering, busi- 
ness administration, psychology, economics and other sub 
jects allied to management. There are no fees and those 
desiring to attend should make application to Frank B. 


Gilbreth. 77 Brown Street. Providence, R. IL. 
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Preparing for Manufacturing 
Munitions in the U. S. 


By A. b. CHESTER 

All who have given any thought to the question of 
industrial preparedness recognize its importance. A 
very valuable part of military preparedness is the govern- 
mental encouragement during times of peace to the 
munitions industry. It is of course needless to point 
out the inestimable value to the Germans of the Krupp 
establishment. The same kind of establishment might 
be built up in this country, say at the Bethlehem Steel 
Jo., the Midvale Steel Co., the Crucible Steel Co., the 
Remington Arms Co., and so on. In order to do this, 
however, it will be absolutely essential for these factories 
to enter the world market for ammunition and other war 
supplies. 

It seems to me that our Government and our Govern- 
ment representatives should encourage and assist In every 
possible way the obtaining of orders by such companies 
in foreign countries. In this way we can provide in 
the munitions industry a large body of trained workers 
that would enable us not only to produce large quanti- 
ties of munitions at the beginning of war, but rapidly 
to expand to meet the colossal demands of modern war 
for The trained worker, it 
seems to me, is a tremendous asset. 


guns, ammunition, ete. 


A PERPETUAL INDUSTRIAL INVENTORY 


An industrial inventory is very desirable, because if 
properly taken and properly analyzed, it will show our 
capacity for production of various war supplies. I very 
much doubt whether it would be feasible to draw up 
and keep alive any plan for immediately developing our 
maximum output. Indeed, such development would be 
impossible within any short period of time, as has been 
abundantly demonstrated by England, France and the 
United States. It does seem to me, however, not only 
possible, but desirable and even necessary to make plans 
for the immediate placing of definite orders as soon as 
war breaks out. The firms with which these orders are 
to be placed should be determined in advance and full 
drawings, specifications, tools, fixtures, gages, etc., should 
be on hand and ready for delivery to the manufacturers 
with whom the orders are to be placed. This procedure, 
together with and in addition to the orders that could 
be immediately placed with private concerns engaged 
normally in the manufacture of war munitions, would 
give us a very large immediate increase of output and 
would form a solid basis for further expansion. 

Few private concerns, except those normally engaged 
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carriages, projectiles, cartridges, powder, ete. It will 
therefore be necessary to provide in advance places where 
the various component parts shall be delivered for final 
assembly. Such places would naturally be in the vicinity 
of such industrial centers as Philadelphia, Pittsburgh, 
Chicago, ete. 


CENTRALIZED ASSEMBLING PLANTS 


Take, for instance, the manufacture of shrapnel. There 
is at the Frankford arsenal in Philadelphia a small plant 
for the manufactuze of shrapnel. In case of war the 
arsenal would be taxed to the limit of its capacity and 
would immediately commence to expand. Its permissible 
expansion is, however, very definitely limited. In Phila- 
delphia and vicinity there are large numbers of machine 
shops, each of which could be called upon to manufacture 
one or more parts of the shrapnel. 

It would seem to me a good plan to have the capacities 
of such shops examined by the officers at the Frankford 
arsenal and a decision reached as to the orders for com- 
ponents of the shrapnel that would be placed with these 
various firms. In the vicinity of Philadelphia, but 
separate from the Frankford arsenal, could be established 
an assembling plant to which the parts of the shrapnel 
manufactured by the shops in the vicinity should be 
delivered. This new assembling shop should have the 
free run of the Frankford avsenal and benefit by all its 
experience. In this way, without interfering at all with 
the output and enlargement of the arsenal, a new plant 
with very considerable capacity could soon be built up. 
It seems to me that all plans for such an assembling 
The same thing 


shop could easily be made in advance. 
shells in the 


could be done for the manufacture of 
vicinity of Pittsburgh and other cities. 


* 


Conversion Table for Changing 
Pounds Into Hilograms 


By H. Le Roy Brink 


It is necessary on all foreign shipments to have the 
packages marked with weight in pounds and kilos; and as 
our foreign trade has been increasing right along on 
account of the war, this table is being used considerably. 
It occurred to me that some of your subscribers who are 
shipping material to Europe and South America would 
appreciate your publishing this table in the form which 
has been found so convenient. 

As will be noticed, weights are shown from 1 to 99 
lb., and by simply changing the decimal point any amount 
A few examples are also given on the 
Decimals are carried out to 


can be figured. 
table as guides to its use. 














in the manufacture of munitions, will be prepared to the last figure, so that large amounts will be as accurate 
turn out complete articles such as guns and gun as possible when this table is put in use. 
CONVERTING POUNDS INTO KILOGRAMS 
—_—— -Pounds— ~ 
Pounds 0 1 2 3 4 5 6 7 s 9 
> A ee cere 0 0.4536 0.9072 1.3608 1.8144 2.268 2.7216 3.1752 3.6288 4.0824 
"> Vaonp See Odin atv giht 4,536 4.9896 5.4432 58968 6.3504 6.804 7.2576 77112 8.1648 86184 
phere sterasg cairo 9.072 9.5256 9.9792 10.4328 10.8864 11.34 11.7936 12.2472 12.7008 13.1544 
| ea eet tenes xe 13.608 14.0616 14.5152 14.9668 15.4224 15.876 16.3296 16.7832 17.2368 17.6904 
a? ttc aastanadse 18.144 18.5976 19.0512 19.5048 19.9584 20.412 20.8656 21.3192 21.7728 22.2264 
| RNG ee ptt geek 22.68 23.1336 23.5872 24.0408 24.4944 24.948 25.4016 25.8552 26.3088 26.7624 
Ei Siviate papancinn eae» 27.216 27.6696 28.1232 28.5768 29.0304 29.484 29.9376 30.3912 30.8448 31.2984 
BC ccc Santeltieade 31.752 32.2056 32.6592 33.1128 33.5664 34.02 34.4736 34.9272 35.3808 35.8344 
they AR ec 36.288 36.7416 37.1952 37.6488 38.1024 38.556 39.0096 39.4632 39.9168 40.3704 
etal haat aie iatcie Nahe es 40.824 41.2776 41.7312 42.1848 42.6384 43.092 43.5456 43.9992 44.4528 44.9064 
Examples: 237 Ib. to ke.: 6,784 lb. to ke 
200 Ib 90.72 ke. 6,700 Ib. 3,039.12 ke. 
1 Ib. 0.4536 ke. 37 Ib 16.78 ke. 84 Ib 38.10 ke. 
10 lb 4.536 ke. ee Bick CER AE Raton 
100 Ib. 45.36 ke. 237 lb. = 107.5 ke. 6,784 Ib. 3,077.22 keg. 














May 25, 1916 AMERICAN 











Oil Drip and Hand Pump 


Factories with line and countershaft bearings experi- 
ence considerable difficulty in caring for the dripping 
Where roller or self-oiling bearings are in use, 
Some shaft hangers 


oil. 
there is generally very little trouble. 
are furnished with a small drip cup at each end of the 
bearing, others with a single cup long enough to take 
the drip from both ends; but these usually are so small 
and shallow that they are practically of very little use. 
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DETAILS OF IMPROVED OIL DRIP 


In many instances they are replaced by large tin cups, 
which are difficult to attach and unsightly. The floor 
under plain bearings is generally oil soaked, and ma- 
chines located with oil. This 
condition, of course, applies to bearings that do not get 
regular attention. It is seldom *hat they are cared for 
until absolutely necessary. 

When pulleys are located so that the hubs are in con- 
tact with the bearings, oil works over the hubs, arms 
and rims and finally saturates the belt. Oily belts form 
a good proportion of the troubles of the shop and are 
not only a source of expense, but sometimes the occasion 


under them covered 


get 


of serious delays. 
Bearings with plain ends, as shown in Fig. 3, allow 
the oil to work back and drip from the center. Some 
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now in use, however, have a groove on the under side 
near the ends, forming lips from which the oil drips 
into the cups proper. The pulley hubs are plain, and 
the oil works over them as described; but if they were 
furnished with a the the hub, it 
would prevent this trouble. This remark refers to pul- 
leys with solid hubs. For pulleys with split hubs the 
only satisfactory solution is to use an oil collar. 
The split oil collars, Fig. 4, used in connection with 
the proposed drip guards in Figs. 2 and 3 will prevent 
the oil from working onto the hubs of 
It drips from the collars into 


groove near end of 


pulleys. 
the guards and collects in the central 
well. 

The collars are made of cast iron and 
are not finished, except the sides, which 
are ground, the dovetails being cast so 
that they will engage their slots with- 
out machine work and with a minimum 
of hand labor. <A shallow groove can 
be « hipped in the end of the bearing to 
engage a pin, not shown, driven into 
one-half of the oil collar, to prevent 
turning where high speed would be 
likely to throw the oil. The collars, 
being in halves and 4% in. thick, can 
be easily applied to the shaft, and the 
alignment of the pulleys can be readily 
adjusted. 

The oil drip guards, Figs. 2 and 3, 
can be made to suit different lengths of 
bearings by having pattern-boarded and 
loose pieces to fit between the well and 
the ends. . The lug for the supporting 
guard is made loose and can be adapted 
to line or countershaft bearings, as may 
be required. The central well collects 
the oil from both ends of the bearing, 
and the oil is by using 
the hand pump, in Fig. 1, 
operated from the floor. This method 
the necessity of the 

carrying a ladder around the shop. 

The pump is very cheaply made, easily cleaned, with 
ball valves of limited travel and a plunger with double 


removed 





shown 


PUMP obviates oiler’s 


cup leathers. It is operated by pressing down on the 
handle on the receiver, when the spring attached to the 
plunger lever returns the handle to the position shown 
Fig. 1. 

The receiver has a pet-cock in the bottom and can be 
hole should be drilled in the 
The pump is comparative- 
The operator can 


in 
easily emptied. A small 
top of the receiver for a vent. 
ly light, so that it is easily carried. 
empty a large number of drips in a very short time. 
A pump and a few of these guards have been made, 
and this method of caring for oil drips has proved very 
satisfactory. A. D. VANCE. 
Warren, Ohio. 
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Canopy for Removing Gases 
from BlacKsmith Fires 


The illustration shows a canopy for forges in smith 
shops, It was developed on account of the state in- 
spector’s taking exception to the amount of gas in the 
blacksmith shop. The arrangement of the forges is shown 
in Fig. 1. 

The canopy supports are two inverted V’s made of 
34x3x3lo-in. angle iron. Two handy shelves for tools 
are made possible by this construction, as can be seen. 

Kach blacksmith has an opening, or space from the 
lorge up toa point about 5 ft. above the floor. The back, 
or far side, directly at the back of his fire, is closed by 
the plate, which hangs on hinges but can be swung up 


if desired. A 27x28-in. plate hangs down also at the 














FIGS. 1 AND 2. CANOPY 
blacksmith’s right when facing the fire, and can be swung 
up out of the way when necessary. The canopies have 
worked very nicely and removed the gases to a consider- 
able extent. 

A canopy is made from No, 16 black iron. It combines 
a square and then a round section 24 in. in diameter. 

Fig. 2 shows the outlet above the roof, with the thimble 
to prevent the roof’s catching fire, and also the hood and 
Copper flashing is used to make a 

Josern K. Lona, 


ventilators above. 
rainproof fit. 
Renovo, Penn. 


Engineering Journals and 
the Masses 


Means of communication are now so perfect and the 
domain of engineering knowledge has recently been so 
greatly enlarged that technical engineering periodicals are 
finding an ever larger sphere of influence and are filling 
an ever larger need. Not only do they describe and 
illustrate discoveries and processes, sometimes even before 
the latter are perfected, but they provide that medium 
of popular discussion and that “theater of the thinker” 
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FOR REMOVING GASES FROM BLACKSMITH 


Vol. 44, No. 21 


wherein the crude facts of everyday engineering practice 
may be sifted into a record of all that is most worthy 
to enter permanently into the solid technical literature 





of the country. 

This country is now than it been 
in its history, and the masses have neither the time nor 
Ten 
dollars’ worth of engineering periodicals places every 
working family in direct touch with the great sources 
of current intelligence and practice. Moreover, it is 
certainly better to distribute the interest in mechanical 
and engineering progress throughout the year than to 
serve it to the public in the heavier book form, to be 


busier has ever 


the means to purchase books or patronize libraries. 


devoured en masse. 
Indeed, in no other form than the magazine can all 
the scientific labor of the world be gathered up and 
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distributed so cheaply, and it finds ten readers where 
in book form it would one. 

The present-day technical journal of America stands 
in the very front rank as an agent of progress and is 
demonstrably equal to any popular technical magazine in 
the world. I am naturally more familiar with this class 
of periodical literature than any other, and I make this 
without qualification or reservation. That its 
been proved to be good and that it is truly 
its readers are shown by the constant demand 
this democratic 
GATEWOOD. 


statement 


work has 


educating 

for a higher standard of excellence in 

form of literature. R. D. 
Philadelphia, Penn. 
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Boring Jig for Pistons 
The illustration used in machining the 
wristpin holes in pistons at the plant of A. B. Farquhar 
Co., Ltd., York, The piston is first turned and 
faced to the correct dimensions. It is then slid into the 
jig, being located by the shoulder shown at the rear. The 
setscrew A is tightened to hold the piston in position. 
The piston-pin holes are drilled and reamed, the tools 


shows a jig 


Penn. 
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JIG FOR BORING PISTONS 


being guided through the bushings seen on top of the 
jig. The bar A is inserted in the jig, guided by the bush- 
ings, and the inside faces of the bosses are machined. 
The height block B is used to test the machined sur- 
faces, and the upper and lower bosses are tested by the 
two ends of the steel pin C. The height block can be 
slid into the open end of the piston with the facing bar 
still in position, thus enabling the operation to be per- 
formed quickly and conveniently. A. TOWLER. 
New York City. 


Turning Without Chatter 


Grind up a tool of any standard high-speed stock, 
as shown, and set it at an angle of about 60 deg. so 


there will be no chatter. I find this method very 
| —~ fam 
ir m Mi) & S 
Re 7 iy lim 
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BEST WAY TO TAKE A FINISH CUT 

successful on nickel-steel shafting, taking one cut instead 

This answers very well in our class 
M. JACKER. 


of two, as formerly. 
of work. 
Stockton, Calif. 


Table of Piston-Ring Data 


The accompanying table is a collection of ring data that 
are complied with to a great extent in the machinery divi- 
sion of the United States navy yard, Boston, Mass. While 
these data are not official, they run very close to the aver- 
age make of rings found in the commercial and naval en- 
gines of small caliper. 

The standardizing of piston rings has not been given a 
great deal of publication, but this table is adaptable 
to ordinary snap rings that are to be rough-turned and 
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bored, cut and drawn together, and finished to the diame- 
ter of the evlinder. 
TABLE OF PISTON-RING DATA 


Rough-Turn Rough-Bore Thickness 


Diameter 


of Cylin- Diameter Diameter Amount to Width of of Ring, 
der, In of Ring, In. of Ring, In. Cut Out, In Ring, In In 
: 2} Iti i t t 
3 3 23 sy 4 t; 
4 4's 3} i's Fy vs 
0 yy 4h $4 C 5 
6 6} St ; i : 
7 7% 6H i 3 v5 
8 Si 7% ‘6 5] % 
9 olf si if fe i} 
10 103 9} ; i i 
12 12% lly i's tt 6 
14 144 13} ; 3 j 
16 16% 15 } tl it 
18 18} 17} i i , 
20 204 19} 1 it tt 
22 22} 20; 1} 1 i 
24 24H 22} 1} lis ' 
30 30] 28 1} 1} t 
36 364 334 2 1} 1} 


While the data in the table will not conform to all 
classes of work, they will be found to cover the general 
requirements on gasoline and steam engines and will be 
of especial value and guidance to the machinist in whose 
hands the construction of rings is placed. 

Winter Hill, Mass. N. 
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Drill Jig for Flanges 


flanges, but it 


I. MosHER. 


The illustration shows a drill jig for 
can be adapted to drill other parts of like description, 
The tool is made with a base plate A, on which the bush- 
The handle C carries the piece 


When pres- 


ing plate B is fastened. 
D, which is centered by the guide bushing F’. 


' j--->4 
Ta vedevesft -7 / 
SijcGan I \ 

Babette § 

















ealla-at® 
[ew " 
Pm i! lee iy 
f s 4 ae zc ef 





DRILL JIG FOR FLANGES 


sure is taken off the centering piece D, it is raised by 
means of the spring £. The sliding V-blocks G, with 
suitable springs and adjusting screw /, locate the part 
to be drilled. A. ELTING. 
New York City. 
3 


Securing Loose Shanks on 
Adjustable Reamers 


Reamer service in our plant is severe. We use adjust- 
able inserted-blade reamers, with a nut at each end of the 
blades. The back nut must be put on from the driving 
end of the reamer and is smaller in diameter than the 
large end of the taper shank. It is therefore necessary for 
the taper shank to be made as a separate piece that is 


secured in place, after the nut is on. The manufacturer 
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uses a pin driven through the socket and shank, as illus- 
trated in Fig. 1. because 
the pins shear off at the point A. 

We have remedied the trouble 
by welding with the electric are, 
3. Both 
mode shown in Fig. 


This method is not a success, 


own satisfaction 
as shown in Figs. 2 and 
that the 
better suited for the OXY- 


to our 


ways are successful. It is probable 


3 would be 


acetylene torch. The tool is somewhat distorted after 
me 
—T iY - aff —_ 
. x (yma 
_ eS Fig l - 
an 
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SECURING LOOSE SHANKS ON 
RUNNERS 


METHOD OF 

ADJUSTABLE 
readily straightened between centers 
turned off. The then 
being back in the tool- 


but can be 
metal 
without danger of 


welding, 
and the 
ready for use 
room for repairs after reaming a few holes. 
Mansfield, Ohio. R. A. WILLIAMSON. 
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Filing Punches im Drill Press 


eXCess reamer 18 


top of the 
about a's in. 
and an 


punch 
deep. 


im- 


In fitting a punch to a die, the 
is covered with a layer of solder 
The punch and die are put in the 
pression of the die is made on the solder on the end 
This is placed in the miller and rough- 


press, 


of the punch. 





FILING PUNCHES IN THE DRILLING MACHINE 


After the milling operation is finished, 
light shearing 
punch. The 


milled to shape. 
the solder is removed and a impression 
taken about 4/5 in. deep on the work is 
then taken to the drilling machine and the punch filed 
to size. Round parallel files from ;; to Y% in. in 
diameter can be obtained in any supply house. 
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faster than the 
and also more 


much 
vise 


this method 

way of hand filing in the 
It is of course of no use for female square 

WILLIAM CUNNINGHAM. 


T have 


ordinary 


found 


accurate, 
corners, 
Chicago, Tl. 


Closing In Large Keyways 


In a place where I worked a few years ago several 
hundred shafts were rejected because the keyways were 
cut a little too wide. They were to be a standard size 
to fit pulleys and keys furnished by another company, 
so it looked like replacing the whole lot. 

As an experiment a block of machine steel, as shown, 


was carefully bored to fit the shaft and sawed through 
one side. The corners opposite the slotted side were 
it a WN \ 
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CLOSING IN LARGE KEYWAYS 


With the shaft inserted with 
slot, the hydraulic pressure was 
After a few trials the right 
This closed 


heveled to center line. 
the keyway at the saw 
applied through the line AB. 


found to be about 80 tons. 


pressure was 
the kevway in just the right amount and changed the 
diameter of the shaft so little as to be negligible. The 


whole lot was treated this way and passed the inspector 
H. Howarp. 


colors 


Mass. 


with flying 
Watertown, 
Improvised Thread Gage 


provided for gaging large thread 
tools. As a vernier mel ys not be obtained 
within the allowable time, the shown in the 
illustration was made and met the requirements nicely. 


had to be 
suitable 


A tool 


device 
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A THREAD GAGE 


The complete tool cost but one-half as much as a 
reliable thread-tool vernier. It is also convenient to 
handle and gives accurate readings, as 0.001-in. gradua- 
tions on the micrometer head represent about 0.00025 
in. on the width of the tool point. OLIVER MARTIN. 


Chicago, Il. 
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Discussion of Previous 


Ouestion 
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How To Square the Heads of 
Bolts in a Lathe 


On page 403 you show a stunt for squaring the heads 
of bolts in the lathe. Without being unduly critical, it 
would seem as if it were pretty crude in this day and 
generation for the “large number” men- 
tioned. 
has been the usual practice in similar cases that have 


particularly 
The accompanying illustrations will show what 
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HOW TO SQUARE THE HEADS OF BOLTS IN A LATHE 


come to my notice. The method shown in Fig. 1 is pref- 


erable, but if it were im possible to get a couple ot saws, 


which is extremely unlikely, the scheme illustrated in Fig. 
2—which is a lathe job pure and simple—is satisfa 


vo to the trouble ot make- 


It would seem more desirable t 

ing fixtures as shown and then be able to turn out the bolts 

quicker and better than to bother with them singly. 
Hartford, Conn. GrorGE R. RIcHARDs. 
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Opportunity for Machine Tools 
in Holland 


Upon reading Ludwig W. 
‘05 the initiated will agree to its truth on broad lines 
as they will be able to credit divers assertions with their 
For the exporter still 
experience the article seems a bit too general. 

That the exports of American machine tools to Holland 
SSOU.000 a year to 


Schmidt’s article on page 


real value. would-be who lacks 


have risen from an average of about 


nearly $200,000 no reason for the American exporter 
to pat himself on the back. The credit belongs mainly 
to the alert managers of some big Dutch firms who 


opened offices in New York last year. Many Dutch 


merchants are constant readers of the American Machinist 
and carefully watch its advertising columns (which 
shows the quickest way to attract attention ). The 


Consulate General of the Netherlands is also willing 


to give helpful hints to interested parties. 
do not bother these firms if there is no stock on han 
for immediate saie. cleaved 


for action, and at present they may be regarded as the 


Howe eT. 


They are here with decks 


only desirable mediums for war business. The question 


of these connections in time of peace will be discussed 


later. 
Indications point to the 
have to begin to buy again 


will be drv fo 


fact that Holland will 


larger quantities. <As het 


SOT) 


lime to 


United States 


SOUTCCS SO eome, 


previous 
the Dutch buyers will have to turn to the 


for supplies. The question at one arises as to how 
long the Dutch will turn to the United States, thi 
anxious buyer being a phenomenon of abnormal times 
only. 

If half the Commerce Reports are true, the America! 
is yet a clumsy exporter at best. The American manu 
facturers should exercise great care in their efforts to 
retain their share of the trade with Holland, driven 1 
them by the efforts of some Hollanders and by tempora 


circumstances. The American should study his for 


has about educat 


markets and 


markets. It is he who must adapt himself to th 
The German is a past m 
at the first 


Dutch of looking for supplies abroad 


such 
situations abroad. ister im tle 


act of adaptability. Hle WW | opportul T\ 


viadly relieve the 
atter the war, 
It is that the 


to see the value of the newer and speedier machin 


said Dutch manufacturer is well abl 


but his conservative and saving « nm will not allow 
them. This, I believe, is the greatest falla 

statement 
Way to determin 
are fit for the Dutch 


him to buy 
of Mr. 
the would he 


Schmidt's article By analyzing this 
exporter will find a 


beforehand whether his articles 
market or not. 
The Dutch 


nor a saving 


manutacture! s of neither a conservative 


, 
disposition: business for 


nut he s not in 
Ilv | } 


slow 


fun, and usually he is fo 

going mathematician. Reckoning that labor in Holland 
can be had at 40 per cent. of the American price, a 
few calculations will give a scientific base for comparing 
American with foreign products and will indicate the 
limit bevond which no price may go, however superioi 


the machine, and be acc Dutch 
The first thing the Dutch manufacturer is interested in 


Dtabl to the market 


is the Rentaliliteits-rekening (computation of interests): 
machine onl ( 


lathe, th 


where the speediel 
trusted 


and Ones up tw The 


cheaper, old and human part of the 


outfit will have th 


pre rere nee, 


Bearing in mind that business in Holland is slow and 
that success comes only to him who watts, the beginnet 
will not have much difficulty in choosing one of th 


wavs discussed herewith 


The method of direct correspondence and advertising 
being usually impracticable at such a distance, the first 
wav to be considered is opening in Holland a branch 
office managed by a smart American salesman. Usually 


and wrongfully (referring to others outside the machinery 


Utrecht, 


system. 


this being the center 


Amsterdam or Rotte: 


line) he will settle in 


of gravitv of the railway 


dam, with their shipping facilities, though not so central, 


will prove to be more suitable. ‘Their surroundings, 








914 AMERICAN 
especially Rotterdam’s, are substantial fields in them- 
seives; and as Holland is only a small country, any 
big town is practically central. 

After having started actual work, the salesman will 
find out that his profession, here much envied, is often 
looked Holland. After having traveled 
a few times to Euschedé or farther still on the same 
small errand, the outside courtesy of the unmovable 
Hollander, who seems to have unlimited supplies of time, 
will wear on the American. He will notice that 
the big machinery importers are really big, even to 
American conceptions, and that they will not stand for 
any substantial outside rivals. Last, but not least, the 
field is limited, and it will be never more than a side 
line to any manufacturer. 

A better way is to make common cause with one or 
more, if possible, of the machine-tool jobbers. 
Though substantial profits are not excluded, it is a very 
haphazard way, the dealers having most of the trump 
cards. They usually have as many agencies on hand 
as they care to have—and at their own terms. They 
furnish the public in immediate need at their own price, 
seldom going beneath a fixed scale of profits. Their 
interest is sometimes, but more often not, that of the 
tool manufacturer. 
habit of answering one inquiry with several propositions 
by the different firms they represent. It is often amusing 
to an inquirer to receive bids on the same machine from 
different jobbers, the smaller firms often making far more 
acceptable offers, but as a rule they cannot deliver at 


down upon in 


also 


big 


Such jobbing concerns are in the 


once, 

The bigger concerns back themselves with their beauti- 
ful, well-supplied machinery halls. Their methods are 
not beloved, but they can deliver the goods in a pinch; 
and the appreciation has to be shown in hard cash. 

These practices are too well-known to the American 
manufacturer to require further discussion. The German 
method of securing continuous profits out of a small 
market at hardly any expense will need all the imagina- 
tion of the American reader who has not traveled abroad, 
[It might be remarked that the Hollander differs more 
from the business man of the United States than does 
our Brazilian brother. 

The American question, “Who is he, anyway?” may 
be often fully answered in dollars and cents. But in 
Ilolland, schooling, breeding, family and social standing 
are the important factors. The money the Hollander is 
really interested in is his own. Things American grow 
overnight, but everything in Holland is the product of 
slow cultivation, and business connections are the same. 
The Germans and several English firms situated too far 
from the Dutch border to do their own traveling foster 
these connections by means of local agents. 

An advertisement in the Telegraaf, Het Nieuws van 
den Dag or the Nieuwe Rotterdamsche Courant for an 
agent, preferably a gentleman commanding sufficient 
spare time, will bring forth instructors of technical 
colleges, city engineers and inspectors who gladly will 
spend their surplus of energy in building up their own 
and part of your business. They are men of small means, 
but highly respected. While selling, they are able and 
willing to give appreciated advice. One machine sells 
another; and where the American is far more liberal 
than the German or English competitor, it is easy for 
him to make his man sell that first machine. 
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The German or Englishman seldom supplies his agent 
with anything else than the catalogs on hand. Printing 
expenses in Holland are low, and by presenting a good 
Dutch edition to the agent and a machine for demon- 
stration it will not be hard to beat the opponents at their 
own game. Such machinery can be intrusted without 
fear. Though Dutch capital is small compared with the 
amounts here, it is as good; and so it is always safe to 
allow credit. Social conditions do not tolerate any 
serious dishonesty. The American has also to bear in 
mind that he must not play any tricks on his small 
representatives, if things do not seem to move quick 
enough. Dutch law by no means protects the richer 
man; and it does not take much money in Holland to 
put up a legal fight, if wronged. These agencies are 
usually given for a term of five years and often exclusive- 
ly for Holland and its colonies. If the “main-representa- 
tive,” as the agent is styled, comes half up to expectations, 
German firms usually give him another term and make 
him win. 

The big merchants in Holland know that they cannot 
heat the small machinery agents of their market. When 
an American tool manufacturer has not been successful 
with the big firms, there is no reason why he should not 
put his foot in the Dutch stirrup, by pushing it steadily 
in that systematic, inexpensive, penetrating way. 

Brooklyn, N. Y. JAN SPAANDER. 
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Oil-Ring Difficulties 


In reply to the article by Harold E. Greene, on page 
513, regarding difficulties in oil-ring manufacture, I will 
try to explain how I avoided these troubles in the same 
kind of shopwork. I recall that one of the most im- 
portant things in a shop is to have all machines in 





THE RING AND THE JIG 

good working order. This practice would have prevented 
the loose spindle of the press. Having an order for 
some rings somewhat similar to those described by Mr. 
Greene, I used the following method of machining: 
rirst, all the rings were turned the proper size, then 
cut in the miller. The holes for the bolts were drilled 
after a jig had been made, as shown in the sketch. This 
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jig was made in a short time from a piece of close- 
grained cast iron. 

Drilling the holes in this manner saved the extra 
jathework required to make the ferrules that Mr. Greene 
secured in the large hole to hold the bolt head. It also 
overcame the necessity for making counterboring tools, 
as the drill was ground so that it acted as a counter- 
sink. A countersinking operation was also avoided. Of 
course, the body hole was drilled last, which meant 
changing drills, but this was a small matter compared 
with doing the work the other way. 

All holes were run to proper depth by setting the 
stop on the spindle of the press. Counterbored holes 
for the heads of bolts were put on only one end of the 
rings, so that the rings would be balane-d very closely. 
The holes for tapping were drilled only deep enough to 
tap properly, as this left the ring so much stronger 
than drilling them through. Distance pieces the thick- 
ness of the milling cutter that had been used to saw 
them were made and inserted to make the rings true. 
By manufacturing all rings in this way it was found 
that they were interchangeable. 

I should like to have Mr. Greene’s views on my method, 
as I do not want him to think that I am too critical. 
New York City. F. C. Wotr. 
Grinding Die-Setting Pins 


I notice that Mr. Greenleaf, on page 691, comments 
on the subject of die-setting pins, or what are often 
called pillars. Hardened and ground pillars running in 
hardened and ground bushings, while they may be the 
most expensive, will surely give the best results, especially 
if used on a die that is built for cutting thin stock. 
The punch for such a die is made a good fit to the die; 
therefore, pillars that fit well and wear well are desir- 
able. However, in nine shops out of ten the practice is 
to use hardened and ground pins running in a reamed 
hole in the punch holder. 

Mr. Greenleaf speaks of squaring a plate to the drill- 
press spindle by means of a sweep and indicator. This 
is the method employed to get the best results possible 
on the drill press; and if the spindle of the press is in 
good condition, a plate may be squared and a hole drilled 
and reamed fairly square. A drill-press spindle that is 
free from play is a rarity, however. If there is shake 
in the spindle, it is impossible to square it to anything 
and quite as impossible to drill and ream a hole squarely. 

The best method of machining the holes for the pillars 
of a pillar die is to clamp the shoe and punch holder 
to an angle plate in the miller, then drill, bore with 
boring bar and ream all the holes without disturbing the 
set-up. When set up on the miller, the job should be 
squared to the spindle by means of sweep and indicator. 

Newark, N. J. Gustave A. REMACLE. 


mS 


Clearing Chips from Deep 
Holes 


The article of C. C. Lynde, on page 776, is interesting 
and helpful, doing an old thing in a little different way. 
It has been my practice either to magnetize the drill 
or take a piece of tool-holder steel of the tungsten variety 
and magnetize it for the same purpose. An advantage 
in using the kind of steel mentioned is that it holds 
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the magnetism much better than does ordinary carbon 
steel. If the drills are of high speed, it is more valuable 
for the purpose. It is true that the chips will cling to 
the drill; but that is not a serious objection, as they 
can be removed by the hand or a brush while the drill is in 
motion. 

A rather amusing incident in dealing with the property 
of magnetism was brought to my attention by a glass 
manufacturer time ago. It that a rather 
large piece of steel or iron had fallen into the glass fur- 


some seems 
nace and its presence was causing trouble, so the man 
took the matter up with an electric company, which sug- 
gested that he use an electromagnet for removing the 
piece, 

He acted upon the advice, and his feelings when he 
found that it was of no avail can be imagined. 

When it was explained to him that the magnetic prop- 
erties of iron are not present when the temperature is 
as high as in a glass furnace he understood what was 
wrong. K. T. Srrone. 
Columbus, Ohio. 

# 
What’s the Matter with Our 
Methods of Threading ? 


The article by P. W. Abbott on page 173 of Vol. 44 
of the American Machinist contains some valuable hints, 
but there are several points to which exceptions can be 
taken. 

The first statement, that “accurate work cannot be 
done with the commercial taps and dies sold by the tap 
and die manufacturers at the present time,” can 
seriously questioned. Perhaps Mr. Abbott is not in touch 
with the latest product of the tap and die manufacturers, 
as the writer personally knows of several concerns that 
are producing taps and dies well within the limits that 
Mr. Abbott considers necessary for good work. 

The statement that round adjustable or button dies 
are the most economical has been proved to be wrong 


he 


by several firms that are constantly testing the products 
of a large number of screw machines. 

In commercial threading, the button die was the first 
step and met with indifferent success; then the 
spring die, which was some improvement over the button 


came 
die, and the acorn die. Button dies can be sharpened 
only by using special emery wheels, which are small and 
This operation requires a great amount 
of time and care. The spring die can be sharpened easily, 
but the amount of surface to be ground is large. The 
acorn die presents but little surface, which can be easily 


easily fractured. 


and quickly ground. 

There are cases where it pays to use opening die heads, 
particularly on long threaded parts. More 
spoiled by backing a die off the work than in any other 
way. There are two questions that cannot be decided in 
an off-hand manner—the matter of 
or an opening die and whether a roughing and finish- 
There are a 


prec es are 


using either a solid 


ing cut or a single cut may be necessary. 
number of considerations that enter into the problem 
namely, the make of machine, the length of the thread, 
the nature of the stock, the speed at which the machine 
can be run (both forward and reverse) and the nature 
of the lubricant. 

Threads can be cut faster with an opening die, because 


there is no reversing; so that while there are instances 
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where it may take more care and time to get an opening 
die head to working properly than it does to use a solid 
die, the increased production will more than repay the 
time spent in setting up. 

Mr. Abbott speaks of inaccuracy of threads being due 
to the wear of die heads, yet he overlooks the fact that 
DEPTH OF THREAD 


TABLE 1. TAP-DRILL SIZES—75 PER CENT. 
Threads Diam- Threads Diam- Threads Diam- 
Tap er eter of Tap per eter of Tap er eter of 
Size n. Drill Drill Size In Drill Drill Size n. Drill Drill 
dy 72 0.0490 & } 32 0.2195 yy # 12 0.8562 Ht 
J 64 0.0472 & } 28* 0.2152 3 1} 9 0.8292 # 
Hs 60 0.0462 56 , 27 0.2139 3 1 27 0.9639 #8 
& 64 0.0629 fs } 24 0.20904 4 1 14* 0.9304 if 
J 60 0.0619 ts } 20 0.2012 7 1 12 0.9187 & 
& 56 0.0607 53 Ps 32 0.2820 fs 1 8 0.8782 ji 
°5 60 0.0774 & & 27 0.2764 J 1s 8 0.9407 # 
a 56 0.0763 48 ic 24* 0.2719 I 1} 12* 1.0437 1& 
a; 50 0.0742 48 i’ 20 0. 2637 Hi 1h 7 0.9858 # 
3 18 0.0734 49 Ys 18 0.2583 F 1% 7 1.0483 1e& 
mF 50 0.0898 43 } 27 0.3389 R 1} 12* 1.1687 144 
au 18 0.0890 43 } 24* 0.3344 Q 1} 7 1.1108 1% 
i 18 0.1046 37 i 20 0.3262 + 17; 7 1.1733 14 
i 10 0.1006 38 i 16 0.3141 vs li 12* 1.2937 14% 
i 36 0.0979 40 is 27 0.4014 Y 1} 6 1.2126 iif 
} 32 0.0945 x 20* 0.3887 W 1} 12* 1.4187 14) 
a 10) 0.1162 32 vs 14 0.3679 U 14 6 1.3376 145 
& 36 0.1135 33 4 27 0.4639 4H 1h 54 1.4478 1# 
a 32 0.1101 35 i 20* 0.4512 #13 5 1.5551 1% 
S 40 0.1318 29 } 13 0.4250 Hi lf 5 1.6801 14 
ie 36 0.1291 30 12 0.4187 “a 2 14 1.7834 it 
5, 32 0.1258 1 27 0. 5264 ti 2h +} 1.9084 14 
i 36 0.1448 27 i 18* 0.5083 , 2) 4} 2.0334 2x5 
FI 32 0.1414 ues 12 0.4812 # 23 $ 2.1314 2} 
} 36 0.1604 20 : 27 0.5889 15 24 4 2.2564 2} 
ey 32 0.1570 22 ; 18 0.5708 14.5 
mm. 2} 4 2.3814 2} 
, 0 0.1550 23 } 12 0. 5437 rr 2} 1 2.5004 2) 
| 24 0. 1469 26 : 11 0. 5364 ii 2] 3} 2.5966 24 
i} 32 0.1726 17 i} 16* 0.6266 x 3} 2.7216 oH 
4} 0 0 1706 18 th 11 0. 5989 HM 3h 34 2.8466 244 
| 24 0.1625 20 : 27 0.7139 4H 3} 3} 2.9716 2% 
v3 32 0.1883 12 ; 16* 0.6891 ‘Me 33 33 3.0753 3& 
3 28 0.1839 13 ; 12 0.6687 17 
mm. 3} 3} 3.2003 333 
sy 24 0.1781 16 } 10 0.6525 4 3} 34 3.3253 a 
$4 32 0.20389 6 12 0.7312 # 33 3 3.4252 3 
Fi 28 0.1995 8 +} 10 0.7150 # 3] 3 3.5502 3% 
64 24 0.1937 10 i 27 0. 8389 ; 4 3 3.6752 343 
18* 0.8208 FY 
14* 0.8054 +} 
12 0.7937 i 
j 9 0.7667 ti 
Society of Automobile Engineers Standard 
TABLE 2. THREADING SPEEDS FOR OPENING DIES* 
United States Standard 
Lin. Ft. per 
Min. on Cu.In 
Threads Outside Removed 
Siz per In R.P.M Diameter per Min 
} 20 1062.0 69.5 0. 5896 
1 18 691.5 56.5 0. 6004 
i 16 153.0 405 0. 6025 
i's 14 207.5 , 34.0 0. 6009 
13 224.5 29.0 0. 6084 
s 12 169.5 25.0 0. 6085 
' 11 128.7 21.0 0.6147 
1} 11 117.0 21.0 0.6201 
: 10 88.5 17.0 0.6177 
1} 10 81.7 17.0 0.6225 
‘ 9 61.7 14.0 0.6170 
i} Q 57.6 14.0 0. 6276 
l 8 10.6 10.6 0.5948 
Society of Automobile Engineers Standard 
" OX 2081.5 136.0 0.6138 
is 24 1223.4 100.0 0 6191 
J 24 1019.5 100.0 0 6290 
vs 20 607.0 69.5 0 6276 
; 20 531.0 69.5 0. 6334 
i 18 381.0 56.5 0. 6300 
3 18 343.0 56.5 0.6345 
16 247.0 14.5 0. 6348 
| 16 226.4 44.5 0. 6369 
H 14 149.0 34.0 0. 6386 
¥ 14 139.0 34.0 0. 6407 
l 14 130.0 34.0 0.6412 


* These tables are figured on the theory that the amount of metal removed 
per minute should be the same for all sizes; yy in.-20 U.S.F. threaded at 500 r.p.m., 
which is 69.5 lin.ft. per min. actual practice at Wells Brothers Co. on tap-wrench 
The material is screw stock 


handles, is used as a basis 
in an opening die with the lands supported directly over 
the cutting edges and with a bearing at least four times 
the length of the thread there is little chance for wear. 
The die should be made with a hob that is just as close 
to size—pitch diameter, root diameter and lead—as is 
necessary in the screw to be produced. Having the hob 
oversize or undersize starts the whole trouble, particularly 
in the lead. If the screws wanted must be within +0.001 


in. or +0.002 in. in lead and pitch diameter, then the 
hobs for making the dies must be within these limits. 
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Regarding lead, Mr. Abbott states: “There is just 
one thing that affects lead, and that is the tools doing 
the thread cutting. If the taps, dies or chasers have the 
correct lead, the work will also be correct.” There are 
a number of other reasons why a die will not cut correct 
lead, and among them may be mentioned: Different 
kinds and grades of material, dull dies, uneven relieving, 
broken teeth in the die, different lubricants, different 
cutting speeds, a pull or a push on the die, a burr at the 
back edge of the lands, shortening or lengthening the 
chamfer, more or less hook on the lands, cutting a larger 
or smaller pitch diameter than that of the hob which 
made the die, cutting oversize or undersize stock, varia- 
tions in diameter, crooked stock, variation of cutting 
speeds, nonalignment of machine. 

The suggestion by Mr. Abbott that there should be a 
lead-testing fixture in every department is excellent. One 
that has given good satisfaction and is inexpensive is 
shown in the latest catalog of a leading tap and die 
manufacturer. 

Taps ought not to be straightened after hardening. 
They should come out of the hardening and tempering 
baths within the prescribed limits or else be rejected. 
Time that is spent in trying to straighten such taps is 
thrown away. The U.S.S. taps now made by the best 
manufacturers are large enough on the outside diameter 
so that there is no interference with the outside diameter 
of screws, and the hobs for the dies are made so that 
the contact of the screw with the tapped hole must come 
on the pitch diameter. This is well shown on the line 


drawing of a %-13 U.S.S. screw and tapped hole. It is 
assumed that the screw will be made 0.002 in. under 


basic on the outside and the tap at least 0.002 in. over 
basic on the outside. The hole is drilled to give 75 per 
cent. depth of thread. 

The old-fashioned way of each, manufacturing concern 
having a standard of its own, so that its customers will 
be obliged to buy all repair parts from one source, has 
nearly gone by, so that it seems to the writer that there 
is no need for the so-called Cadillac form of thread. 

There is no doubt that the size of hole to be tapped 
depends somewhat upon the size of drill used, and Table 
| gives correct sizes of drills that will give 75 per cent. 
depth of thread, which gives an ample margin of safety 
(practically 2 to 1) and is economical in tapping. Table 
2 gives threading speeds for opening dies. It is based on 
the actual practice of Wells Brothers Co., Greenfield, 
Mass., where tap-wrench handles are threaded with 
43 taps, 20 U.S.F. thread at 500 r.p.m., which gives 69.5 
lin.ft. cutting speed. Another size, 54 in.-20, was run 
at 80 ft. and 1 in.-16 at 62 ft. per min. 

CHARLES E. Swart. 


Greenfield, Mass. 
nas 


Improvised Taper Boring Bar 


I am greatly interested in the article by Howard 
Brady, on page 320. No doubt, the bar described would 
do the job if light cuts were taken and the compound 
slide rest had the screw taken out, which would leave 
the rest free to move according to the taper of the bar. 
Otherwise, I am afraid that if the turner carried out the 
instructions as printed, “Put the feed on and sit down,” 
he would find some trouble. R. L. HAsELGROVE. 
Amersham Common, England. 
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Fairness in Hiring Men 


Firms that in hiring men use the methods described 
on page 779 have evidently much to learn in managing 
a business. The best men will not submit to any such 
third-degree treatment except in cases of dire necessity 
and then only until they can obtain work in more desira- 
ble shops. Managers who really understand modern 
methods of securing and retaining employees know that 
such treatment does not pay; they have found that a 
man-to-man attitude—an exchange of information regard- 
ing points which both need to know—secures the best 
men and the best work. 

The old czar-like type of employing agent has no place 
in modern establishments. The largest and best plants 
today understand this fully, and men seeking employment 
receive courteous treatment from office boys and clerks. 
It is just as easy in the first place and, secondly, it gives 
a new workman a much better impression of the shop he 
is to work in. This feeling is reflected in his work and 
in his whole attitude toward his employer. 

Aside from all other phases of the question—and there 
are many—the cost of changing men runs up into thou- 
sands of dollars per year for any large firm. Realizing this 
fact, wise employers make every legitimate effort to keep 
a man even after he has not succeeded in his first job. 
Some shops try a man on at least three different kinds 
of work before finally letting him go as unsatisfactory. 

These modern firms are also learning to cut out as 
much of the red tape of employment records as possible. 
Only essential questions are asked, and all proper inquiries 
regarding the job or the shop are fully answered. 

The keeping of records of unsuccessful applicants is an 
involved point. If kept solely for future reference to 
save time and used only in a legitimate manner, there 
seems little harm in it. If used to prevent employment 
there or elsewhere because of a dislike or for 
personal characteristics, it might easily work harm and 
injustice. When hiring men, as in so many other of life's 
activities, it is a great gift to be able to put yourself in 
the other man’s place and view the situation from his 
standpoint. By remembering that the applicant selling 
his services is no more an object of charity than you ar 


fancied 


when you sell your product it is perhaps easier to get a 
more rational perspective on the whole transaction. There 
are at least two sides to this matter, as to other questions, 
and it is well to study all sides. 


- 
¥ 


Ways of Saving Shells 


Numerous comments have called the attention of the 
readers of the American Machinist to the foolish demands 
of ordnance officials representing various governments for 
which shells are now being made in the United States. 
Another phase of the subject that requires just plain com- 
monsense (and in these matters commonsense seems to 
be the most uncommon sense) is the saving of good shells 
that are condemned to the scrap pile. There are perhaps 
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half a million shells that would now be at the front, where 
they are wanted, were it not for a lot of foolish regulations 
imposed in many cases by men who have no idea what 
conditions a shell must fill. 

We do not mean that shells defective in material, too 
light in weight or otherwise impossible to make service 
able should be passed as serviceable, but we do most 
emphatically mean that all shells that can be made service- 
able at a price which will show a saving over replacing 
them with new shells should be made to pass. 

More shells are condemned because they are light in 


weight than for any other one reason. There are several 


methods of increasing the weights of shells without in any 


way detracting from their serviceability. In Canada the 

copper driving band is closed cold into the driving-band 
If such shells be light in 

5 drams in the case of the 18-pounder and 2 oz. 

of the 4.5-in.—they can be brought to weight by using the 


groove, weight—as much as 


in the case 


simple expedient of heating a new rough copper driving 
band to as heat as the will stand 
while still hot, pressing it under normal pressure into the 


high a copper and, 


driving-band groove. The weight can also be increased 
by subjecting the cold copper to greater pressure in the 
handing press. There is, however, some danger of injur- 
ing the shell when this is done, so it is just as well to avoid 
increasing the pressure. We have seen shells, the bands 
of which were pressed at high pressure, with the bases 
cracked entirel\ around so that they fell away when the 
shell Repeated 


cold pressing at the regular pressure (about 1,200 Ib.) 


was removed from the banding press. 
will without injury increase the weight of a shell. 

The weight of shells can be increased by compressing 
under the 


The 


nit reased by extra 


the metal in the base plates. This is done 


steam hammer, before the base plates are finished. 
weights of shells can also be materially 
in the that can be 


of the shell and 


coats of varnish inside. The weight 
made up in this way depends on the size 
the number of coats given. 

Instructions given to some government inspectors pre- 
clude the heating of the copper band just before pressing 
it on. Why, is not apparent, for driving bands are 
heated red hot before pressing in the United States arsenal 
at Frankford, Penn., and even in Woolwich itself driving 
bands are heated before pressing. In any case the copper 
driving bands are heated red hot to anneal them ‘before 
they are shipped from the copper mill where they are 
The only difference, therefore, would be the shrink- 
the 


This would merely give it a firmer grip 


made. 


age stresses in the copper band after cooling on 
body of the shell. 
on the shell body and would only amount to enough to 
There might possibly 
the hot and cold 


suflicient to 


reach the vield point of the copper. 
be some difference in the hardness of 
pressed bands. If there were, would it be 
cause any trouble? 

Many shells are condemned when practically all the 
work is done on them, because the bases are small in 
We refer to that part of the shell below the 
The only part of the shell that 


diameter. 
copper driving band. 
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bears on the barrel of the gun is the copper driving band. 
The base of the shell should not and does not bear on it. 

In the case of the 3.3-in. high-explosive shell the base 
is 0.01 in. less in diameter than the bore of the gun for 
the high size and 0.02 in. for the low size. The tolerance 
here then is 0.01 in. Any shell that is below 3.28 in. in 
diameter on the base is rejected. This seems to be a fool- 
ish requirement. Of course, where articles are made to 
limits, the limits once established should be adhered to: 
but there often are ways in which pieces can be made to 
conform to arbitrary requirements and still be serviceable. 

Work that is too small can be increased in size. This 
The base of the shell acts 
to a great extent as a gas check and not in the capacity 
If a small base can be brought to sufficient 


is true of the bases of shells. 


of a bearing. 
size to act as an efficient gas check, the desired end has 
been accomplished. With shells that are not too far under 
size, if-a roller with sharp V-grooves of about ,',-in. 
pitch running round it be pressed radially against the 
base while the shell revolves in a lathe, the metal, displaced 
by the points of the sharp V-ridges of the roller, rises 
up above the surface and increases the diameter of the 
base so that it will fulfill its function as a gas check. When 
the shell is painted, the insignificant grooves are filled by 
the paint, and for actual use the shell is just as good as 
one accurately made to standard sizes. 

Large numbers of shells have been condemned because 
the fuse-hole thread is too large and an equally large 
number because the thread is rough and imperfect in 
places. The tolerance here is 0.006 in.—large as viewed 
by the manufacturer accustomed to interchangeable work. 
In spite of that there are a number of shells with threads 
which will not pass inspection because they are too large. 
There is no reason for this 
condemnation as the nose of the shell can easily and 
cheaply be closed in cold in a die, so that the thread can 
be retapped and pass inspection. Shells in which the 
threads are not too rough or broken can be salvaged in the 
same way by closing the nose and retapping. Many of 
the shells in which the thread for the fuse has failed to 
pass inspection would be passed if the inspectors were 


These shells are scrapped. 


mechanics and allowed to use a mechanic’s judgment. 

We appreciate that it is not always possible to get 
mechanics for inspection work, but the men higher up in 
the inspection department of the government should not 
only be intelligent, but should be mechanics. It would 
then be a simple matter to lay aside such shells as fail to 
pass the under-inspectors and from time to time have them 
surveyed by inspectors who know the meaning of the term 
“good enough.” These over-inspectors should be kept 
posted on the various methods by which shells that other- 
wise would be scrapped could be saved. It should be a 
part of their duties to inform manufacturers of all new 
developments in the art of saving shells. 
Co-operation Between Consuls 

and Technical Press 

On page 785 the American Machinist referred to the 
wide variety of information needed by American manu- 
facturers in order that they may successfully hold foreign 
markets. To furnish this information, the United States 


Consular Service should canvass manufacturers at home 
and obtain from them lists covering the information they 
need in their particular lines. 


With this in hand, the 
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Washington authorities could print blank forms intelli- 
gently, asking for this information and send these blanks 
to the various consulates. The consulates would then 
require the services of well-paid investigators whose duty 
it should be to get this specific information and, having 
once obtained it, to keep it up to date as market changes 
took place. 

There are about 260 different varieties of manufac- 
turing industries in the United States, each of which 
requires approximately the same kind of data. If the 
Government will furnish American manufacturers with 
really reliable and practical information, the work will 
be of tremendous importance. 

In ordinary times our exports, or sales to foreign coun- 
tries, amount to about 2,400 million dollars yearly. 

The world’s imports, or purchases, are in round num- 
bers 20,000 million dollars. A substantial increase in our 
foreign exports should be easily attained if we act 
promptly and intelligently. The present increase in our 
exports is partly made up of articles sold at largely in- 
creased prices and war munitions. Both of these exports 
will of course cease when the war ends. 

As a small item of assistance the various branch 
bureaus connected with the Consular Service in the 
United States should employ translators for all the for- 
eign languages and thus enable an American manufac- 
turer to answer inquiries intelligently in the language of 
the inquirer. 

The American Machinist for many years has sent 
copies of its issues to the principal consulates in all parts 
of the world, since it has always believed that they are 
in close touch with the foreign consumer. As publishers 
of technical journals we are of course mainly interested 
in putting our own product before worth-while readers 
and obtaining their subscriptions. Possibly this hints at 
one field in which the Consular Service can aid by giving 
helpful suggestions. They will be gratefully received if 
offered. 

& 

It is doubtful if even American business men and man- 
ufacturers fully appreciate the gravity of the ocean- 
freight situation. To consider our trade relations with 
South America only: Prior to the war, freight rates to 
Buenos Aires, Argentina, were about $4 per ton. Recent 
rates have actually reached $40 to $50 per ton, varying 
with the commodity. 

The average purchase price of a freight steamer before 
the war was about $50 per ton capacity. So the freight 
charges for a single 30-day voyage are now equal to the 
cost of the vessel. 

The trade routes to South America and everywhere else 
must be kept open. Immediate action of some kind is 
necessary. It is probable that before these comments are 
printed the House of Representatives will have passed the 
bill to establish Government owned or controlled steam- 
ship lines. The Senate will then become the battleground 
and that body the one upon which Americans must exert 
pressure. 

The situation is so critical that every seaworthy vessel 
within our jurisdiction should be utilized at once. Naval 
colliers, army transports, all other usable Government 
vessels and coastwise steamers whose cargoes can be han- 
dled by the railroads—all these should be employed imme- 
diately in American foreign trade. 
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Shop Equipment News 





Manufacturing Miller 


In the design and construction of the manufacturing 
miller shown it was the aim to make the height and load- 
supporting features of the table particularly rigid and 
constant, and to maintain the open-side principle of the 
knee-type machine. 

The column is of heavy box-section design. The guides 
are four separate box sections. The front-head 
are finished on their inner edge, forming a narrow guide 
for the spindle head, with a ratio of width to length of 


guides 

















MILLER OF LINCOLN TYPE 


MANUFACTURING 


Vertical range of spindle above table—high position—11% 
in.; low, 1% in.; hand adjustment and dial graduated to 0.001 
in.; table width, 13 in.; table adjustment in line with spindle, 
12 in.; spindle, 3% in.; 5-hp. motor; height of column, 69 in.; 
floor space, 68x68 in.; weight, 4,200 Ib. 


spindle head of 5 to 1. Steel gears are used throughout 
the machine, the driving gears being of spur form. 

When a countershaft is used, the machine is driven 
through a three-step cone, and a wide variety of spindle 
speeds is available. Back-gear ratios of 5.9 to 1 and 2.8 to 
1 are also provided. 

In the operation of the table a lower splined shaft runs 
direct from an inner-feed bearing. Since the feed-gear 
box is driven by a chain adjustment is provided to take 
up the slack owing to wear. The feed gear meshing with 
the splined shaft rocks around the splined-shaft gear and 
allows 1% in. vertical adjustment of the feed-gear box. 

The table screw is of extra-large diameter, is splined 
for two keys and driver by a reversible clutch. The clutch 
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is so arranged that the direction of the feed is against the 
driving clutch. The table is constructed on the narrow- 
guide principle. The feed the type, 
placed at the center and front of the table. The start, 
stop and reverse are made with one lever, which operates 


trip is of lever 


a push-pin that must be pushed in before the table feed 
directions can be reversed. 

The feed box is of the apron type, cast in one piece, 
The feed 


changes, of which there are eight, are obtained through 


The gear system is of tumbler-gear design. 


two levers. 
The machine is made in a number of sizes and repre- 
sents a recent development of the National Transit Pump 


and Machine Co., Oil Citv, Penn. 


General-Purpose Press 


This machine was designed for an all-round blanking 
or drawing press. The frame has large openings in the 


side columns, which are a great convenience at times. 

















GENERAL-PURPOSE PRESS 

Die space, 14 in. from bottom of outer slide to bed; from 
bottom of inner slide to bed, 15 in.; stroke, outer slide, 4 in.; 
inner slide, 8 in.: ram adjustment, 4 in.; will draw and lift out 
shell 3% in. deep; shaft, 6%-in. diameter in bearings and 
-in. on crankpin; gear, 70-in. pitch diameter and 8-in. face; 
ink-holder rods, 2% in. in diameter; height of press, about 
ft.; floor space, 4x6 ft.; weight, about 22,000 Ib. 


~ 


1 
le 


ee | 


The frame is a four-piece tie-rod construction, held to- 
gether by four steel rods shrunk into position. The frame 
is in sections, tongued and grooved at the joints, and may 
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be taken apart. The rods that operate the blank holder 
may be removed without disturbing the other parts. They 
pass through guide brackets that keep them in perfect 
There are two large disks on the shaft with 
The yokes 
covering the cam rolls have oil pockets and felt wipers. 
A consolidated jaw clutch is provided, but a friction 
clutch may be had if desired. The gear is lubricated from 
the end of the shaft in addition to oil cups. Ample 
adjustment is provided throughout for wear. 

The press is made by the Consolidated Press Co., Hast- 


alignment. 
bearings on the yoke above to take the thrust. 


ings, Mich. 
& 
Brinell Hydraulic Hardness- 
Testing Machine 
In the development of the instrument shown it was 


the purpose of the Pittsburgh Instrument and Machine 
Co., Pittsburgh, Penn., to provide a portable Brinell 








Ve 











HARDNESS-TESTING INSTRUMENT 


hardness-testing machine operated on the hydraulic prin- 
ciple, 

The Brinell principle is so well known that the illus- 
tration does not require any explanation. 


— 
a 


Pmeumatic Punch or Shear Trip 


This device is intended for use in punching or shearing 
large sheets, where it is impossible for the operator to 
reach the regular trip. A small air cylinder is bolted to 
the side of the press frame, and the piston is connected by 
levers to the trip lever. The piston action is controlled by 
a balance vaive that throws the into motion, 
while a spring connected to the other end of the valve 
returns the piston and stops the machine, so that one pull 


machine 
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on the tripping cord held by the operator has the same 
effect as one pressure on the tripping treadle. The device 
is easily attached and operated from the shop air line. 























PNEUMATIC PUNCH OR SHEAR TRIP 


When necessary, the operator may work the cord with his 
foot, leaving both hands free to handle the sheet. 
This device is made by the Baird Pneumatic Tool Co., 
Topeka, Kan. 
& 


Universal Garage Lathe 


This lathe has been designed especially for use in 
garages and similar shops where a large variety of ma- 
chine operations are to be performed, such as turning, 
cvlinder boring, drilling, milling and slotting. The car- 
riage is of special design, the top forming a turntable 
turret, which carries the cross-slide, a milling vise and 
other attachments. One end of the table is round and 
the other square, the latter carrying the cross-slide, as 

















COMBINED ENGINE AND TURRET LATHE FOR GARAGE 
AND GENERAL WORK 
Swings 17 in. over ways, 10 in. over carriage; length of 
bed, 7 ft.; distance between centers, 52 in.; front bearings, 
3%x2% in.; hole through spindle, 17 in.; back gearing, 3% to 
1 


; cuts threads, 8 to 30 per in.; weight, 1,400 Ib. 


, 


The carriage is worm driven, and there is a 
A 3-step cone is provided ; 


shown. 
power feed on the cross-slide. 
and as there is a reverse in the head, in addition to 
internal back gears, only a single-belt countershaft is 


required. The two levers shown operate the back gears 














May 25, 1916 AMERICAN 
and the reverse. Both belt and gear feed can be used and 
threads cut in the usual manner. This lathe is built by 
Samuel K. Landis, Lancaster, Penn. 


i a) 


Universal Grinder 
In the design of the universal tool and cutter grinder 
illustrated the primary considerations were to provide a 
tool capable of accommodating an exceptionally wide 
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UNIVERSAL TOOL AND CUTTER GRINDER 


>< 


Spindle bearings, 1 in. in diameter, 2% in. long. 


range of work and so to proportion the parts as to insure 
rigidity of both the table and the head. 

Micrometer adjustment is supplied. The headstock is 
fitted with bronze bearings, and the spindle is tapped and 
bored to take the wheel The countershaft of 
special design is of the pull-shift type, easily operated. 


arbors, 
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It will be observed that in general the machine is de- 
veloped along standard lines, the table and work controls 
being conveniently located. 

It is a late product of the Simmons Machine Co., 
Albany, N. Y. 


~ 


Shell Boring and Turning Lathe 


While essentially of the single-purpose type, the lathe 
shown has been made sufficiently universal to accommo- 
date the various kinds and sizes of shells, ranging from 
6 to 12 in. in diameter, and capable, with some elab- 
oration, for some other more or limited 

The headstock and bed are cast integral. The spindle 
is of forged high-carbon steel, 65g in. in diameter at the 
front bearing. For shell work it extends out over the 
ways and carriage to form a boring bar for internal 
work or an expanding arbor for external work. The 
spindle is mounted in ball bearings of the radio-thrust 
type of a size designed to give durability and accuracy. 
Mounted with the ball bearings is a floating sleeve or 
collar, which with the oil film acts as a cushion against 
shocks and chatter. 

Upon the spindle is a wormwheel having a phosphor- 


less uses. 


bronze rim into which engages a quadruple-thread worm. 
The worm is mounted on the coneshaft and is driven 
either clutched directly to the coneshaft or through back 
With the four-step cone this supplies eight speed 
changes. An oil pocket, which spreads out over the en- 
tire head, is designed to give ample lubrication for the 


gears. 


worm. 

With the reduction obtained in this the belt 
cone can be run at high speed, thus enabling a 3-in. belt 
to apply ample power. It is calculated to belt from the 
cones directly on a lineshaft, passing over the lathe at a 


way 


right-angle and thus providing a convenient shop arrange- 
The 


connected — by 


ment for handling work to and from the machine. 
cone on the lineshaft is 
clutch 


driving 
friction 


upper 


means of a which possesses a brake for 
quick stopping. 

The feed mechanism is operated through cone pulleys, 
providing six changes. Suitable gears reduce the speed 
to that necessary for the feed screw, 
ates through a nut the 


earriage forward and back. On 


This screw oper- 
under apron, which moves the 
the outside of the nut 
is milled a spiral gear that meshes into a spiral on the 
shaft. When the held stationary by 


means of a friction, power traverse is 


handwheel nut is 











obtained: when the friction is released, 
hand traverse is the result. Power quick- 
return for the carriage is furnished. 

For turning, a four-tool turret post 
supplied. A_ special 
in which the tool post is also the tool 


is usually form, 


holder, may also be se ured. This form 
is designed to avoid the overhang of 
the tool post and tool holder. If de- 
sired, the usual form of carriage, em- 
bodying the regular cross-slide, may be 
supplied. The form of tail- 
stock may also be applied, as well as 


regular 








SHELL BORING AND TURNING LATHE 


Swing over V's, 24 in.; over bed, 26 in.; over carriage, 13% 
20% in.; diameter of front spindle bearing, 6.69 in.; 
12 in. wide; length of carriage on ways, 12 in.; lead screw, 2 


weight, 10,000 Ib. 


floor space, 5x12 ft.; 





in.; depth 
rear bearing, 4.33; 


other regular attachments. 
The lathe shown is a recent develop- 
ment of the Hart-Parr Co., Charles 


City, lowa. 


of bed, 
tool slide, 
in. in diameter; 
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Adjustable Drawing Table 


The board of the drawing table shown can be adjusted 
at any angle, thus making it comfortable in operation 
for both short and tall draftsmen. 

One nut locks both of the board supports located in 


the rear. The frame is made of cast iron, the lower cross- 























DRAWING TABLE 
33x55x1% in. 


ADJUSTABLE 


Size of board, 


rod providing a foot rest. The cabinet, made of white 
pine, has three drawers and a special bottle holder. 

The table is a recent product of G. A. Almorth, 966 
Grand Ave., New Haven, Conn. 


Quick-Change Engine Lathe 


The general design and construction of the lathe illus- 
trated follow standard The ,headstock is of the 
solid full-webbed type, and the apron is inclosed. The 
tailstock is offset and is readily arranged for tapers. 


lines. 





DOUBLE BACK-GEARED QUICK-CHANGE ENGINE LATHE 


Swing over shears, 20% in.; swing over carriage, 14% 
spindle, 2% in.; diameters of cone pulleys, 7.9 and 11 in.; 
belt, 3% in.; width of carriage bridge, 7% in.; length of 


weight, 3,215 Ib. 


bed, 27% in.; 
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The machine is equipped with double back gears, which 
in connection with the three-step cone pulley provide a 
wide range of spindle speeds. The quick-change feed 
box provides a range of feeds of 4 to 28 threads per inch. 

In addition to the size illustrated the machine is made 
in two smaller sizes. It is a recent product of the Rocke- 
feller Motor Co., Cleveland, Ohio. 


aD 


Bullard ““‘Maxi-Pay’” Wage Plan 


On May 13 the Bullard Machine Tool Co., Bridgeport, 
Conn., inaugurated a wage-payment plan known as the 
“Bullard Maxi-Pay Wage Plan.” It is founded on a 
recognition of three great principles in wage payment and 
cost accounting: First, that production, not wage rate, 
is the foundation of low cost; second, that skill in pro- 
ducing a specialized product can only be attained through 
long association with that product; and, third, that 
skill acquired through a long period of association pro- 
duces work of superior quality. The statement of the 
company says: 

“Skill and proficiency are the actual foundations of 
low cost of production—not a low hourly wage rate. 

“Skill at the machinist trade may be acquired by years 
of application in any of a thousand shops, but proficiency 
in the construction of a highly specialized product, like 
ours, can be attained only by long association with that 
product, through which may be developed a knowledge of 
its workings and an appreciation of the exacting require- 
ments and the construction of the various details which 
enter into it. 

“The longer a man is with us the better is his work, be- 
cause of his development in skill and his greater knowledge 
cf the special needs in the building of our machines, and, 
in the final analysis, that man’s work costs less even 
though his hourly wage be considered high, because of 
its superior quality and the great efficiency with which 
it has been produced.” 

The striking features of the plan are the division of 
all employees into six classes, fixing a minimum wage 
rate for each class, advancing wage rates in recognition 
of ability, with the maximum rate dependent upon that 
ability, and keeping the “continued-service bonus” of 10 
per cent. now in force. Thus the plan provides a wage 
rate that is limited only by the ability of the workman 
and his particular occupation. Change of occupation is 
provided for by advancement along definite lines to those 
who show ability. The provisions in 
each classification are as follows: 

Class AA. Subforemen and leaders 
in charge of working gangs of mechan- 
Maximum rate per hour, depend- 
ent on ability. Minimum rate per hour, 
Continued-service bonus of 10 
per cent. as now in force. Foremen 
and shop executives will, as far as pos- 
sible, be selected from Class AA. 

Class A. Skilled mechanics of dem- 
onstrated first-class ability. Maximum 
rate per hour, dependent on ability. 
Minimum rate per hour, 50e. Contin- 
ued-service bonus of 10 per cent. as now 
in force. Vacancies in Class AA will 


be filled from Class A. 


ics. 


voc. 


through 
driving 
on 


in.; hole 
width of 
bearing 
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Class B. Mechanics of good average ability. Rate per 
hour, 45c. Continued-service bonus of 10 per cent. as 
now in force. Class B men will be advanced to Class A 
when qualified, as shown by efficient and intelligent 
service. 

Class C. Mechanics of limited experience, who by effi- 
ciency, interest and service may merit advancement. Rate 
per hour, 40c. Continued-service bonus of 10 per cent. 
as now in force. Class C men will be advanced to Class B 
when qualified, as shown by efficient intelligent service. 

Class D. Apprentices, both special and regular. Ap- 
prentice wage schedules will be advanced approximately 
10 per cent. Continued-service bonus of 10 per cent. 
as now in force. Class D men, upon completion of ap- 
prenticeship, will be advanced to the class for which they 
qualify. 

Class E. Unskilled labor from all classes. Minimum 
rate per hour, 25c. Maximum rate per hour, dependent 
upon ability and occupation. Continued-service bonus of 
10 per cent. as now in force. In the employment of un- 
skilled labor, preference will be shown to those who can 
speak and write English and who show qualities which 
will later warrant advancement. Class E men showing 
adaptability will be given first opportunity to become 
skilled by advancement to Class D. 


. 


Making British 8-In. Shells 
in 4} Hr.--Erratum 


The drilling machine shown in Fig. 4 on 
erroneously credited to W. F. & John Barnes Co. 
to the Barnes Drill Co., as it should have been. 


page 751 was 


instead of 
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H. M. Cleaver, for a long period manager of publicity of 
the Niles-Bement-Pond Co., has been transferred to the Pond 
works, Plainfield, N. J., to assume new duties. 

John G. H. Marvin, for many years president, treasurer and 
general manager of the L. & I. J. White Co., Buffalo, N. Y., 
has resigned, and expects to take a well-earned rest before 
becoming associated with new interests. 

H. C. Urbauer has become superintendent of Defiance Screw 
Machine Products Co., Defiance, Ohio, succeeding S. Thompson, 
who has relinquished the superintendency to devote his entire 
time to his office of president and general manager. 

W. M. Nones, for some time past and general 
manager of the Norma Company of America, has been elected 
president and treasurer and at the same time will continue 
to be actively in charge of the general management. 


secretary 


Joseph E. Vincent, Jr., for a number of years connected 
with Wheelock, Lovejoy & Co. and the Swedish Iron and 
Steel Corporation, has organized the Iron, Steel, Metal and 


Alloy Co., New York City, of which he is general manager 
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president of the Reeves Brothers Com- 
Miami, Florida, on April 10. 

manager of the Fitzsimons 
in that city on May 4, 


George Reeves, 
pany, Alliance, Ohio, died in 

William J. Fitzsimons, 
Co., Youngstown, Ohio, died 
aged 44 years. 

Dr. Elmer L. Corthell, president of the American Society of 
Electrical Engineers and a prominent electrical and consult- 
ing engineer for many years, died in Albany, N. Y., May 16, 
following an operation. He began his engineering work in 
Providence, R. L, in 1867. He was 76 years of age. 

William Stanley, founder of the Stanley Electric Co., 
quired some years ago by the General Electric Co., and one of 


general 
suddenly 


ac- 
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America’s pioneer electrical engineers, died in Great Barring- 


founded his 
time had 
apparatus, 


Stanley 
that 
electrical 


ton, Mass., May 14, aged 58 years. Mr 
business in Pittsfield, Mass., in 1890, and 
been conspicuous in the development of 


since 





BUSINESS ITEMS 











Sherritt & Stoer Co., Inc., 603 Finance Building, Philadel- 


phia, have been appointed the exclusive sales agents of the 
Gardner Machine Co. for the Philadelphia district 
The Keystone Equipment Co., with offices at Philadelphia 


and New York City, has just taken title to the patents, good- 
Tort and business rights of the Colton Combination Lathe 
OOl1, 


In the form of a celebration upon the completion of its new 


factory addition in New Britain, Conn., the Fafnir Bearing 
Co. held an_entertainment and dance for the employees and 
friends on May 13 One floor of the new building provided 


ample room for the purpose, over 800 people attending 


On May 1, the Cleveland offices of the Niles Tool Works 
Co. were removed from the Rockefeller Building to the Perry 
Payne Building, at 730 Superior St The new quarters 
provide a showroom and store which is stocked with Pratt 


& Whitney machinery, small tools and gages. This company 


also represents the Niles-Bement-Pond Co. for its entire line. 
_ In connection with the exportation of shipments to Scan- 
dinavian countries, to arrange for which it is necessary to 
secure letters of assurance in Washington, D. C., it will no 


manufacturers to know that Richard 
D. Micou, Mills Building, Washington, D. C., who acts as Wash- 
ington correspondent of the “American Machinist,” is in a 
position to look after the issuance of these letters and the 
attending details. 


doubt be of interest to 
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Buffalo Engineering Society 


The final meeting of the season of the Engineering So- 
ciety of Buffalo brought together, in the Hotel Statler on 
the evening of May 3, more than 200 of the members 


At the present time, by a sturdy growth, the 
numbers 450. This membership comprises the various branches 


electrical, 


membership 


of professional engineering—mechanical, chemical 


and civic engineering being splendidly represented. 


All the present officers were re-elected. They are John 
Younger, president; W. A. James and Jesse G. Melendy, vice- 
presidents; Wm. Dollar, treasurer; and W. J. Gamble, secre- 


tary 





FORTHCOMING MEETINGS 











meeting, June 
Taylor, secretary, 


Association Annual 
Joseph W 


Master Car Builders’ 
14-17, Atlantic City, N. J. 
Karpen Building, Chicago, Ill 
Annual 
Taylor, 


Association 
Joseph W. 


American Railway Master Mechanics’ 
meeting, June 17-21, Atlantic City, N. J. 
secretary, Karpen Building, Chicago, Ill 


Society for 
1916, 


Materials. Annual meeting 
Atlantic City, N. J. 
Phila- 


Testing 
Hotel Traymore, 


American 
June 27 to July 1, 


Edgar Warburg, secretary, University of Pennsylvania, 
delphia, Penn. 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 


Boston Branch National Metal Trades Association 
meeting on first Wednesday of each month, Young's 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence 


Monthly 
Hotel. 


Association of Mechanical Engineers Monthly 


meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence, R. I 

New England Foundrymen’s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. Monthly 


meeting third Tuesday; section meeting, first Tuesday Elmer 

K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 
Rochester Society of Technical Draftsmen Monthly meet- 

ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genese¢ 


St., Rochester, N 
Superintendents’ and Foremen's Club of Cleveland. 
meeting third Saturday Philip Frankel, secretary, 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Tl. 
evening of each 


Monthly 
310 New 


te~ular meet- 
July 


ing first Wednesday month, excepting 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill. 

Philadelphia Foundrymen’s Association Meetings first 


Manufacturers’ Club, Philadelphia, 


Wednesday of each month. 
Pier 45 North, Philadelphia, 


Penn. Howard Evans, secretary, 
Penn. 

Technical League of America Regular meeting second 
Friday of each month. Oscar 8S. Teale, secretary, 35 Broadway, 
New York, N. Y. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

May 19, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham .$15.00 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 20.75 20.75 14.25 
No. 2 Northern Foundry, Chicago..... 19.00 19.00 13.00 
NOE ES), OU” FE 21.95 21.95 14.55 
es ee a ee eee ended 18.95 18.95 13.45 
Se a A eR ctcceceveeteanes 20.50 20.50 14.25 
i i. i eee eee hk CO ke eRe a EER 18.50 18.50 12.75 
No. 2, Southern Cincinnati............ 7.90 17.90 12.40 
Basic, Eastern Pennsylvania....... .. 20.50 20.50 13.25 
Gray SOPMS, PICtSOUPH ee ccc cccsccccese 18.70 18.70 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates 4 in. and heavier from jobbers’ warehouse 
at the places named: 








——New York—— 
One One 

May 19, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 3.15 1.85 3.10 
oon Tak, PDs oscsucncsens 3.55 3.15 1.90 3.10 
Machinery steel (bessemer) 3.50 3.15 1.80 3.10 
PEG -ectnavekeonnsavadeeas 4.50 3.50 
Steel Sheets—-The following are the prices in cents per 

pound from jobbers’ warehouse at the places named: 

—— New York 
One One 

May 19, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
No. 28 black... 2.60 3.20 3.20 
No. 26 black.... woe 2.50 3.10 3.10 
Nos. 22 and 24 black.. 2.45 3.05 3.05 
Nos. 18 and 20 black.... 2.40 3.00 3.00 
No. 16 blue annealed. 3. 3.60 
No. 14 blue annealed.... 3 3.50 
No. 12 blue annealed.... 3.{ 3.45 
No. 10 blue annealed... oa 3 3.40 
No. 28 galvanized. 5.65 4.00 >. 50 
No. 26 galvanized. 5.35 3.75 5.20 
No, 24 galvanized.. 5.20 3.55 5.05 5.05 





Standard Pipe—The following table shows the comparison 





in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 
7————_ Black ———> Galvanized— 
May 12, One May 12, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 70% 81% 50% & 72%° 
2% to 6 in. steel lap welded. 68% 80% S14 % 72 te % 
Diameter, In 
CW ake eee bes Wachee ae 3.45 2.19 5.69 3.16 
Dn) ab te ak ie & 5.10 3.23 8.42 1.68 
rrr rT ree 6.90 4.37 11.39 6.33 
SU Oseveseuewans 8.25 5.23 13.61 10.18 
M8 6. § ed eeNe CSR OOSe Ken ee 11.10 7.03 18.32 10.18 
PUR Si si large a hing an ade are aaa 18.72 11.70 30.13 16.09 
ir. weeaiva c ale weet a 24.48 15.30 39.40 21.04 
S06 s SSN RR AREU NE Sestaeeeneene 34.88 21.80 56.14 29.98 
ee ee err tre er er 47.36 29.60 76.22 40.70 
O. ‘weeds eeetehann 61.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 


Black Galvanized 
3% to 6 in. steel lap welded............. 61% 36% 
% to 3 in. steel butt welded............ 640% 42% 
Malleable fittings, Class B and C, from New York stock 


sell at 30 and 5% from list price. Cast standard sizes, 


0OUCG. 


iron, 


Bar Iron—Prices are as follows in cents pound at 


the places named: 


per 


May 19, One Month 





1916 

PO MEE seve tcenedensedeseeensd 3.25 

Warehouse, New York........cccccccce 3.50 

rr, GEIS, ccc cceccncceecaes 3.25 

WAPeROUs®, CRICRHO 6. cc cccccccsccce 3.10 
Bar Steel sells at $3.50 per 100 lb. from warehouse, New 


York. 
Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 
May 19, 1916 One Month Ago 


New York List price plus 20% List price plus 20% 
Cleveland ..... List price plus 20% List price plus 20% 
Ce «ace ecnesvcenns List price plus 10% List price plus 10% 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 

— New York — 

Today One Year Ago 

$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... 


advance of 50c. is usually charged. 





$5.00 


In coils an 
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Prices--Materials and Supplies 
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a 
Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65%; extra, 60%; special, 55%. 
High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 
PE «<<ienes 4aawe a oa ere 2.35 Bars 


METALS 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

————_ New York ————_—+ 


One One 
May 19, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 30.50 30.00 19.00 
WE sheeeestendeesedeeeeukguaeeaanen 49.00 50.00 39.50 
DO wikcéech eed ate Seeded aaae 7.50 7.75 4.20 
DE ad oud te ea ee ee ae 13.50 19.87% 14,00 
ST. LOUIS 
er ee pea ea eee re 7.50 7.75 oce 
ROMEO cc eccacesenetensavatveheeed’ 13.37% 19.25 eee 
At the places named, the following prices in cents per 
pound prevail: 
-—— New York ———, 
One One 
May 19, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 37.50 37.50 24.00 38.50 36.50 
Copper wire (carload 
rrr rT verre ee 37.50 36.50 21.50 32.50 37.00 
Brass rods, base........ 44.50 41.50 20.50 38.00 38.00 
Brass pipe, base..... 46.50 44.50 23.50 44.00 46.00 
Pe GE cscecenan es 44.50 40.50 20.50 38.00 38.00 
Solder % and % (case 
Pe atatawe deena 30.62%, 37.87% 28.50 35.50 34.50 
Old Metals—The following are -the dealers’ purchasing 


prices in cents per pound: 
-—New York— -—Cleveland—, 


One One 

May 19, Month Mayi19, Month 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 25.00 24.50 26.00 25.00 
Copper, heavy and wire...... 24.50 24.00 25.00 24.00 
Copper, light and bottoms.... 22.00 20.50 21.00 24.00 
OS i” 2 er eee 6.00 6.00 6.50 7.00 
Lead, tn kkseéeaneceaneconaemas 5.50 5.50 5.50 6.00 
ON ar 14.50 14.50 20.00 20.00 
aaa Seer 2.50 12.00 13.50 13.00 
No. lyellow rod brassturnings 15.25 15.25 15.50 14.50 
OD 6500606 0nsd0e es gneee se sen 12.00 13.00 15.00 16.00 
Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over: 
10,000 6,000 
ab. ab. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
and Over and Over and Over and Over and Over 
Squares 


2,000 Less Than 


Size, In. 
Rounds 





jx to 5.50 36.00 36.50 37.00 38.00 
4 to Ie sneas $5.25 35.75 36.25 36.75 37.75 
% to 1%..... 35.00 35.50 36.00 36.50 37.50 
1} OO Bie ccacs 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to 3y%..... 36.50 37.00 37.50 38.00 39.00 
Squares 
-: euwawkias --- 86.50 37.00 37.50 38.00 39.00 
Rounds 
ean G0 84 ...<. 36.25 36.75 37.75 38.75 
Squares 
Syne to 348..... 36.25 36.75 37.75 38.75 
Rounds—Squares 
to 438 ..... 87.00 37.50 38.00 38.50 39.50 
5 3. 38.00 38.50 39.00 39.50 40.50 
-. ste beeheeweee 38.50 39.00 39.50 40.00 41.00 
. aa 36.50 37.09 37.50 38.00 39.00 
Flats not rolled wider than 6 in. or less than % in. thick. 


Hexagon bars 2c. per lb. over corresponding size of round 
rods. 
For cutting to any specified length not shorter than 1 ft. 


add le. per Ib 


The scrap allowance is 18c. per lb. delivered at works. 
Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 
May 19, 1916 One Month Ago 
fi 35.00 45.00 
Sy, ee eer 50.00@55.00 50.00 @55.00 
RE Ma oad éco get wad dicen ae 45.00 45.00 @50.00 


Copper Bars from warehouse sell as follows in cents per 


pound: 
May 19, 1916 One Month Ago 

i Se <cteecdubesideanans 43.00 41.00 
Ds citer atau Gieek es eee 37.50 31.50 
EL: ogain ee ku de MiddhaocdulG wae 38.50 37.25 

Babbitt Metal—Quotations are as follows in cents yer 
pound from warehouse at the places named: 

New York Cleveland Chicago 

Pee eee ee 60.00 @ 65.00 58.75 60.00 
Commercial 30.00 @ 35.00 21.00 28.00@30.00 
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Drop Forging the Russian 
Cruciform Bayonet 


By Joun H. VAN DEVENTER 





S YNOPSIS 
tive to the forging of alloy steels under the drop 


Very little has been published rela- 
hammer. This article describes the production 
of a Russian bayonet forging from a high-carbon 
chrome-nickel-manganese alloy steel and gives the 
successive steps in detail, from shearing the rough 
bars to pickling the finished forging. The ma- 
chines used, special fixtures and apparatus, drop 
and trimming dies are shown, and the production 


time on each operation is also given. 





Attempts to produce high-carbon forgings under the 
drop hammer have been followed by numerous failures, 
and the adventurous smiths who tried, but did not su 





forging is possible does not come down under these con- 
but rather the 
strength, and thus the working limits of 


ditions, goes up with higher tensile 
temperature 
narrow very quickly, 

A bayonet forging, due to the exacting requirements 
that are placed upon the finished article, must retain 
all the qualities of strength and temper that are as- 
sociated with high-carbon steel, 


but to 


It must not only possess 
the 
bending tests to which it is subjected must have a spring- 
Thus it will be 


strength and hardness, meet twisting and 


like temper and flexibility. noticed that 


the feat of producing a finished forging in two heats 
is not a mean one, 
The process of doing this, as related here, was ob- 


served at A. Hankey & Co.’s plant at Rochdale, Mass., 
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. FIG. 1. DETAILS AND LIMITS OF THE RUSSIAN CRUCI- 

¥ ‘ ‘ FORM BAYONETS 
where Russian cruciform bayonets are being manufac- 
tured. Not only is the bayonet forged complete in two 





Enlarged 
Sections 

A AA,B-B,CC 
ceed, went sadly back to slower but surer methods. It 
is discouraging, for example, to be forced to produce 





! 
, 
0050 


certain edged tools, such as chisels, with the expenditure 
of many light blows and much labor; but the “cold re 
fining” of the metal which under the skillful 
strokes of the toolsmith just as the work is losing its 


comes 


redness cannot be imitated by the elephantine impact 
of a ton drop. 

Again, as the carbon goes up, the critical temperature 
comes down, bringing with it the high limit of tem- 
perature at which the piece may be worked without de 
Unfortunately, the “low, limit. at 


carburizing. which 


heats, but the total man-time required for shearing the 
the 


trimming, breaking the tong hold, annealing, pickling, 


bars, drawing under helve hammer, drop forging, 


washing, neutralizing and baking is but 244 min. per 


hayonet—and this includes tending the heating furnaces 
also! 

The composition of the steel used in the Russian bayo- 
net test 
the following 


such as to give in an annealed 


test : 


must be pLece 


mechanical 


Tensile strength 

Klastic limit . , 
Minimum elongation 
Minimum reduction of 


100,000 Ib 


per sq.in 
70,000 lb. per sq.in 
17 per cent. (in 2 In.) 


30 per cent 


These are fairly stiff requirements in an annealed test 
piece, and to meet them steel is used having the following 
composition : 


Per Cent 


COPRSM ccccccccecesecesceecesecoeccceeeseesecese 0.60 to 0.70 
BEBMMAMOSS ccccccccccescecceveseseceeeosecceccces 0.60 to 0.70 
Silicon ; ce cereeeceseceseseseseeseoreosens 0.10 to 0.20 
Phosphorus, not over...... ; seedeeucenee : 0.03 
Sulphur, not over : occcece > 0.04 
Chromium 0.50 to O00 


Nickel 0.30 to 0.50 























FIG. 2. FROM THE 


BAR TO THE FINISHED FORGING 





AMERICAN 


96 


The manganese, chromium and nickel make this steel 
in reality an openhearth spring steel and also have the 
very desirable effect of increasing the critical temperature 
that would correspond to the carbon content of a similar 
from 1,800 to 2,000 deg. F., thus 


steel without them, 


giving much wider limits than would otherwise be had. 
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The operator who takes care of drawing the blade and 
tong hold also looks after the furnace in which the round 
blanks are heated to a temperature of 1,700 deg. F. The 
furnaces for all the forging operations are of the over- 
fired oil-burning muffle type, the fuel being crude oil 


Less slag- 


vaporized by dry steam at 125 lb. pressure. 














aa 








FIG. 3. CHANGES MADE IN THE 

A glance at the limits and details of the Russian bayo- 
net, as set forth in Fig. 1, will show ftiat the forging from 
which the finished bayonet is made must be held closely to 
A thirty-second of an inch all over is allowed for 
this finish, and any decarburizing, scaling or etching in 
the pickle bath must not penetrate beyond this thirty- 


s1Ze, 


second in h skin, 


The changes that occur during the process of trans- 


forming the 1/y-in. round bars into finished forgings 
are illustrated in Figs. 2 and 3, the latter being an en- 
larged view of the butt ends showine the tong holds. 


A shows an 8-in. length as it is sheared from 
this being the blank for 
drawing. At B and C 
and the tong hold drawn, both of these draws being made 
under the helve hammer. At J is shown a bayonet that 
has been dropped and trimmed, but that still retains the 
tong hold, flash, or that is forced out 
between the upper and lower die faces, is shown in its 


In Fig. 2, 
the bar, correct size of the 


are seen respectively the blade 


while the waste 


The finished forging is depicted at F. 
the S8-in, 


entirety at £. 

An alligator shear chews up the bar into 
lengths at the rate of 20 bites per minute, the operator 
merely pushing the stock against a stop each time that 
the shear blades open. 

The metal in a bayonet must be refined, somewhat as is 
the metal in a chisel blade. As stated previously, the 
heavy impact of the drop hammer, while it will squeeze 
the hot material into shape in record time, will not re- 
fine it. This is accomplished, however, in the operation 
that 


that in 


immediately precedes the drop forging namely, 


which the blade and tong hold are drawn out 


under the helve hammer. This operation therefore serves 
a double purpose: First, it closes the grain of the metal, 
and, secondly, it reduces the stock to a size and shape 
that are practical for the drop-hammer dies to handle 


with a minimum number of blows. 





BAYONET BUTT DURING FORGING 











THE BARS ARE FIRST SHEARED INTO 8-IN. 
LENGTHS 


FIG. 4 
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ging of the firebrick furnace lining is experienced when 
steam is used than when air is employed for vaporizing. 

A number of blanks are kept heating in the furnace at 
the same time, one being put in each time that one is 
taken out, so that there is no delay through having to wait 





FIG, 5. 
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OPERATION 1: SHEAR TO 8-IN. LENGTHS 
Machine Used—Alligator shear 
Special Tools and Fixtures—lL« 
guide rest B for long bars 
Gages—None. 
Production—From one operator and one machine, 700 to 900 


neth stop A for stock rolle 


pieces per hour. 
Notes—Machine runs at 

1,,-in. alloy steel average 16 ft 
Reference—See Fig. 4 


20 strokes per minute The bars of 


in length 
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The 
which is a square tit on one end of the blank, put on 


for blanks to reach a working heat. tong hold, 


drawn first: 


for the use of the drop-forge 
then the hot blank is placed on an iron block and gripped 
on the tit end with a pair of tongs with jaws sufficiently 


operator, Is 











DRAWING THE BLADE IN THE HELVE HAMMER 


iong to reach the round stock beyond the tit, thus avoid- 
The 


blade is next drawn roughly to a tapered square section, 


ing the necessity of changing tongs at this point. 


one pass through the dies being sufficient for this, the 
operator standing as shown in Fig. 5. 
It takes a big drop hammer to make a bayonet forg 

A 2,000-lb. board drop is employed on this work, 
and its massiveness is apparent from an inspection of 
Fig. 6. The weight of the base of 
of which is underground, is 30,000 lb., and the entire 
machine with die blocks 
The full drop of 4 ft. is not required on bayonet work, 
where the stock is 
yreat a surplus of metal, and in this case three-quarters 
of the full length of drop is used. 

The operator who looks after the drop forging is a busy 
nan. Not only does he tend his heating furnace, but he 
also takes care of the edger and two impressions on the 


in 
this hammer, most 
close to 25 tons. 


must weigh 


roughed out so as not to leave too 


drop dies and operates the trimming press as well. All 
f this is done at one heat and necessitates quick and 


sure movements. The apparatus is arranged to con- 
serve the motions of the operator as much as possi 
ble, the furnace and presses being within easy reach 


In forging a bayonet the operator turns to the furnace, 
grips the heated piece in his tongs, holding it by the 
square tit, and swings it under the edger. It is shown 


there in position in Fig. 8, at B ready for the hammer 
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to descend and make the bend for the hilt and also 
break down the blade to a taper. In actual work, the 
operator would retain his tong hold upon the piece during 
the edging and subsequent operations; but it was nec- 
essary to have him step out of the way so that the die 
might be clearly seen. 

after which the piece 
blow or two 
here it is 


One blow is sufficient for edging, 
is swung to the first impression, where a 


gives it the shape seen at C, Fig. 8. From 








a 





>) 














IT TAKES A BIG DROP HAMMER TO MAKE A 


BAYONET FORGING 


FIG. 6. 


placed in the finishing impression and given one blow, 
which squares up the flash on the the 
forging, so that the piece will not rock when placed in 
the trimming dies, where it is next put by the operator. 
It is pushed through the lower trimming die, which is 
made open on the end, as illustrated in Fig. 10, so that 
the operator may still retain his hold upon the forging. 
As this die, it is swung 


lower side of 


soon as it comes from once 
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more to the finishing impression, this time minus the 
flash, and is given one blow to correct the shape. The 
whole process does not require as long as it takes to 
read its description, as may be judged by the fact that 
the forging is still red hot after the final blow. 

The drop-forge dies and the arrangement of impres- 
sions are shown in line drawing on the third operation 














THE SAFE FORGING HEAT FOR BAYONET STEEL 





FIG. 7 
IS BETWEEN 1,800 AND 2,000 DEG. F. 
FIG. 8 THE LOWER DIE BLOCK OF THE DROP 
HAMMER WITH BAYONET IN POSITION 
sheet. These dies are solid blocks of crucible steel hav- 


ing a carbon content of 90 points. There is little dif- 
ference between the roughing and finishing impressions 
except in the matter of providing for the flash on the 


finishing impression. In the rougher the corners of the 
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impression are simply rounded, as shown in sections AB 
and GH. 
gutter milled around it, extending out some %4 in., as 
in section CD. 
has this same flash space, but in addition has a land, 


The lower finishing impression has a flash 


The upper finishing impression not only 

















FIG. 9. THE “FLASH” IS TRIMMED WHILE THE 


BAYONET IS STILL HOT 











BAYONET THROUGH THIS 


FIG. 10. PUSHING THE 
TRIMMING DIE REMOVES THE FLASH 

lg in. wide, surrounding the outline, as indicated in 

section HF. This is for the purpose of thinning the 

flash and is omitted from the lower die block so that 

the flash may be flat on its lower surface and thus not 
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be inclined to rock when placed in the trimming die. 
Holl nder WN Johnson, of W or- 


cester, and the die blocks were furnished and afterward 


These dies were sunk by 
hardened by the Heppenstahl Forge Co. Hardening a 
300-lb. die block of 
the warp across a 23-in. face must be less than 0.003 in. 


this kind is a fair sized job where 


the block face down in a water 


It is done by immersing 


bath, submerging the impression surface some 3 or 4 


in. and agitate the water beneath. 


After the severe treatment it 


having an air jet 
receives under the drop 


hammer, the metal in the bayonet forging becomes ex- 
ceedingly brittle. This fact is used to advantage in break- 
ing off the tong hold, which is the next operation afte: 
drop forging. ‘The held by the blac 


the tong hold against the corner of an anvil, and a light 


bayonet is with 








A LIGHT TAP REMOVES THE TONG HOLD 


FIG. 11 


tap with a hand hammer is sufficient to fracture the 
tong-hold tit. 

While brittleness was an advantage in the last opera- 
as the finished product 
The 


furnace for this purpose is shown in Fig. 12, and the py- 


This operation mav be seen in Fig. 11. 


tion, it is a disadvantage as far 
is concerned and must be removed by annealing. 
rometers for controlling the temperature may also be seen 
at the right of this picture. Considerable time was spent 
by the Hankey company in determining the best form of 
the their 
a rather 


annealing box for bayonet work ; outcome of 


experiments was the use of unusual form of 


box—an 8-in. steel steam pipe. Six of these pipe con- 
tainers are placed in the furnace at one time after being 


filled with bayonets packed in an annealing mixture 
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consisting of spent charcoal and burnt coke. The pipes 
are sealed by means of caps and luting and are then 
brought to a temperature of 1,450 deg. F. in the oil- 
fired furnace. ‘They are maintained at this temperature 
for a period of 10 hr., after which the heat is turned 
off and the furnace and pipes allowed to cool together— 
a process that takes place overnight. The resulting an- 
neal is very complete, and the forgings are as soft and 
easy to cut as one can expect material of this chemical 
analysis to be. 

In order to help the cutting tools of the machine shop 
as much as possible, whatever scale has been formed 
during forging and annealing is next removed by pick- 
ling. The bayonets are placed in wooden frames which 
are hung in the pickle tank—a wooden tank containing 
a 3 per cent. solution of sulphuric acid. Kept at the 
boiling point by means of a live-steam jet, this solution 
is wonderfully effective and does its work in a few mo- 


























reaking Down the Blade 


fem a 
i. 


—— 


rc 








Special Tongs for Gripping 
Each End 


AND BLADE 


helve 


OPERATION 2: DRAW TONG HOLD 


Equipment Used—Bradley 100-lb. cushion 
Kenworthy overfired muffle furnace. 

Special Tools and Fixtures—Tongs C 
of the stock. 

Gages—None, although at first the operator used a steel 
to determine the amount of draw. 

Production—One operator, tending the furnace and running 
the hammer, produces 80 pieces per hour, drawing both tong 
hold and blade 


hammer; 


for gripping both ends 


rod 


Note—The stock is first gripped in the tongs, and the square 
tong hold D is drawn. The piece is then laid on a block, 
the tongs are transferred to the opposite end, after which 


the blade E is drawn in one pass between the hammer dies, 
the operator turning the stock 90 deg. between each blow. 
One heat serves for both draws. The forging temperature 
is between 1,800 and 2,000 deg. F. 

References—See Fig. 2, B and C, and Fig. 5. 


ments. In fact, it would keep on working if not re- 
strained, and for this reason the bayonets are transferred 
to a washing tank and thence to a neutralizing bath con- 
sisting of hot lime water. This hot solutions 
instead of cold ones is a time saver that is overlooked in 


use of 


a great many shops, and I do not know of any place 
where steam can earn its keep more easily than when put 
at this kind of work. 

When the bayonets which have been thus treated are 
not to be machined for some time, they are placed in a 
steam-heated oven and baked for several hours in order 
to make sure that the action of the acid has been com- 
pletely stopped. The inspection of a finished bayonet 
for smoothness 
about in a most thorough way and is really a 


and freedom from pits and scratches is 


gone 
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critical one, as over-etching due to the acid of the pickle 
may cause rejections later on. 

In spite of the comparatively small safe range of forg- 
ing heat and the remarkably fast production time made 
on these bayonets the percentage of loss is small, run- 
ning up to the present at less than 1 per cent. It would 
seem from these considerations that this process of forg- 
ing the butt and the blade in one piece is not only con- 
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OPERATION 3: DROP FORGE AND TRIM 


Kenworthy overfired muffle furnace; Billings 


Equipment Used 
ry S D 2,000-lb. drop hammer; Massillon No. 4 


& Spencer model 
trimming press. 
Special Tools and Fixtures—Drop-forging dies, trimming dies 
and a pair of tongs (not shown). 

Gages—None used. 

Production—One operator, tending 
both the drop hammer and the 
100 finished forgings per hour. 


running 
produces 


the furnace and 
trimming press, 


Notes—The stock, heated in the furnace (1), is gripped with 
the tongs and transferred to the “edger” (2), where it is 
bent and broken down with one blow. Then it is trans- 


ferred to the roughing impression (3) and given one or two 
blows as required. It is next given one blow in the finishing 
impression (4) to square up the flash, after which it is 
swung to the trimming dies (5), and thence is put once more 
into the finishing impression for a final blow. The operator 
holds fast to the tongs during all the blows. The forging 
temperature for this operation is between 1,800 and 2,000 
deg. F. 
References 





See Fig. 2, D, E and F, and Figs. 6, 7, 8, 9 and 10 
ducive to a stronger job than that produced by welding 
the two, as is sometimes done, but also is considerably 
less expensive. 

It is interesting to notice that the cruciform type of 
bayonet is used not only by the Russian army, but also 
to a large extent by the French. The Russians fasten 
their bayonets permanently to their rifles and use no 
while the French make theirs demountable 
and provide them with short handles so that they may 
serve as close-quarter rapiers. 

As far as a comparison between the two forms of bayo- 
nets—the cruciform type and the saber-blade type- 


seabbards, 
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is concerned, there is not much to choose if one reasonable test requirements and more commonsensi 
must be pierced by either; as a manufacturing proposi-. limits, both of which items are warmly appreciated 


tion, however, the cruciform type appears to have more in any machine shop that desires to show a’ profit 














FIG. 12. THE ANNEALING TEMPERATURE IS CLOSELY CONTROLLED BY PYROMETERS 
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OPERATION 4: BREAK OFF THE TONG HOLD L/ D-Ba yen 24 »S 
Equipment Used—Hand hammer and anvil. C-Neutralize in Hot Lime-Water, 10 W at 550 fF. to Drive off rema g Acid 


Production—From one operator, 400 to 500 per hour. 

Note—The stock is very brittle after drop forging and before OPERATION 6: PICKLE, WASH, NEUTRALIZE AND BAKE 
annealing; therefore the tong hold may be snapped off with IN STEAM-HEATED OVEN 
a light blow. zig *" ° : * 

Reference—See Fig. 11 

Equipment Used—Pickle tank, washing tank, neutralizing 
tank and steam-heated oven; perforated wood dipping-boxes, 


OPERATION 5: ANNEAL 


2 , » . . , rages P : P ing stre | f : i ° 
Equipment Used Kenworthy overfired oil-burning muffle wae Hydrome ter for testis rength of acid solution 





, turnace; 8-in. steam pipes for bayonet containers Production—Two men can care for all of the operations 
Gages—Pyrometers. previously outlined for an average of 400 bayonets per hour. 
Production—Each container or packing box holds 50 bayonets, 
and six of these are included in a heat, giving a production Notes—The pickling solution is a 3 per cent. solution of 
of 300 blades in 24 hr. from one furnace. (Operator's time sulphuric acid This is maintained at the boiling point by 
averages 4 hr. per heat the injection of live steam The neutralizing solution is 
Notes—The annealing temperature of 1,450 deg. F. is main- hot lime water The baking oven is maintained at a tem- 
tained for 10 hr., after which the furnace and containers are perature of 300 to 350 deg. F. by steam coils. The sequence 
allowed to cool during the night A mixture of spent char- of operations is in the order given If the bayonets are to 
coal and burnt coke is used as an annealing material be machined immediately, baking is dispensed with, the 
Reference—See Fig. 12. machining operations removing the acid 
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Finding the Financial Basis 
of Special Tools 


By Dexter S. KIMBALL* 


Though much has been written on the use of special 
tools in manufacturing processes, there are certain prin- 
ciples governing the economical use of such implements 
that are not always fully appreciated or understood. Of 
course, the economic principles involved in the use of spe- 
cial tools are the same as those underlying the use of 
labor-saving apparatus of any kind. But the facts that 
these tools are usually made for a specific purpose and 
that they are in general short-lived necessitate special con- 
sideration of the method of defraying their cost. 

Standard tools, so called, that can be used for a variety 
of operations on many kinds of product can be installed 
with some assurance that they will be useful over a long 
period of time. There are therefore opportunity and 
justification for recovering their initial cost by deprecia- 
tion methods from the profits made on all lines of product 
in which they are used. It should be noted, however 
that this may be true also of special tools, so called. A 
tool may have a very limited range; but if there is assur- 
ance that it will be useful over a long period and for a 
large amount of product, it can be treated financially in 
the same manner as a standard tool. For the purpose in 
hand it is indeed a standard tool, and in mass production 
of specialized product many such machines are to be 
found. The true distinguishing feature, therefore, is not 
the character of the work to be performed, but the amount 
of service that the tool is likely to render. Obviously 
these limitations are not always very clear, and for this 
reason the true effect of special tools in reducing produc- 
tive costs is not always fully understood or applied. The 
following discussion deals with the problem of special 
tools that are short-lived or which are used for a limited 
amount of product. 

Special tools such as jigs and fixtures may be made for 
one of two reasons—namely, to insure accuracy in the 
product or to reduce the cost of production. Sometimes 
both results are desirable or necessary. If accuracy in 
the product is imperative, the question of cost may be a 
secondary consideration. Thus it may be necessary to 
manufacture on the interchangeable system without regard 
to cost, and special tools might increase rather than lessen 
the cost if the quantity to be produced is limited. 

In many instances, however, special tools are resorted 
to for the purpose of reducing cost, accuracy and dupli- 
cation of form appearing as secondary advantages. In 
either case it should be remembered that the special tools 
must be paid for. 


SpeciaL Toots OrreN MAbDE WITH VAGUE IDEA 
THat THery Repuce Cost 


In many shops special tools are “just made” without 
much consideration of the financial principles governing 
this economic use, but with a vague idea that they will 
reduce cost. Only too often they are discarded after a 
short period and long before they have paid for themselves. 
This is particularly likely to happen where the cost of 
special tools is carried as an asset on the theory that the 
interest on the investment that they represent will be 
and Construction, Sibley 
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more than recovered in the reduction in cost that they 
effect. Standard tools may be treated in this manner with 
safety, but special tools, which are essentially short-lived, 
present a different problem. It is possible, of course, 
to carry special tools as assets and by liberal depreciation 
recover their cost through the sales. But this is seldom 
done intelligently, and often there is no assurance that 
this depreciation is recovered from the sales of product 
made with these special tools or from profits made on 
other articles. In many cases little or no depreciation 
is charged against special tools; and they remain a hypo- 
thetical asset, though really they are worthless and a 
monument to unintelligent management. 

An accurate consideration of special tools must take 
cognizance of the quantity to be manufactured; and the 
only safe way to treat special tools is to insure, if possible, 
that their cost is “buried” in the cost of a definite number 
of operations, even though this number may be somewhat 
arbitrarily chosen. The general principles can best be 
illustrated by a concrete example. 


An EXxampLe SHOWING IMPORTANCE OF QUANTITY 


Suppose the labor cost of doing a certain operation on 
standard tools is $1, and that by the method of burden 
distribution in use the burden is one-half the labor cost. 
Suppose that by making a special tool worth $36 the labor 
cost can be reduced to 40¢. Then the labor and burden 
cost for the first case will be $1.50 and for the second 60c., 
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DIAGRAM OF RELATION BETWEEN UNIT COSTS AND 
QUANTITIES PRODUCED 


or a gain of 90c. per piece by using the special tool. The 
cost of each piece (aside from the material) will be 


36 + (0.604) 


y , where N is the number of pieces made. 


36 
0.90 
pieces, to just pay for the tool ; and if exactly this number 
is made, the unit cost will be $1.50, or the same as with 
standard tools. If more than this number is made, the 
unit cost will be less than $1.50; and if a lesser number is 
made, the cost will exceed this amount and the special tool 
be the cause of a The importance of some 


Since the gain per piece is 90c., it will take , or 40 


loss. 


will 
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knowledge of the number of pieces to be made, even 
though it be based upon an estimate, is therefore obvious. 

These relations are shown graphically plotted. The 
fixed cost of the tool ($36) is shown by the line CD. The 
total cost of any number of pieces (neglecting material 
cost) up to 70 pieces is shown by the vertical ordinate of 
the line AB. Thus, for instance, the total cost of 70 
pieces is made up of MD +- DB, or $36 + (70 & 0.60). 
The unit costs are shown by the curve EF, and this curve 
is both interesting and important. It will be noticed that 
the curve falls very rapidly at first, the greatest gain 
in unit cost occurring when two pieces are made instead 
of one and a decreasing advantage being obtained as the 
number is increased. Thus the unit cost of one piece is 
$36.60, the unit cost of two pieces is $18.60, the unit cost 
of five pieces is $7.80 and of 10 pieces $4.20. At 40 
pieces the cost has dropped to $1.50, or the same as the 
cost with standard tools, and beyond 60 or 70 pieces the 
gain in unit cost is not nearly so marked as in the begin- 
ning. Thus the unit cost of 70 pieces is $1.11, while the 
unit cost of 100 pieces is 96c. and of 1,000 pieces 63.6c. 
Up to the point where the cost of the special tool is equal 
to the total labor cost, the cost of the tool is the predomi- 
ating factor in the unit cost. This situation occurs in 
Beyond this point the total 
Thus 


this example at 60 pieces. 
labor cost is the predominating factor in unit cost. 
at 1,000 pieces only 3.6c. need be added to care for the 
cost of the tool. 


Two Important PoINtTs 


Two important points appear from the foregoing dis- 
cussion. While this discussion is based on the use of spe- 
cial tools, it should be observed that the argument applies 
to all kinds of work that are of the nature of preparation or 
preplanning. The question whether any preparatory work 
will pay can be answered only through a careful consid- 
eration of the quantity to be produced. This statement 
holds for special tools, patterns, drawings, engineering 
experimental work, clerical work and all the preplanning 
features of scientific management, so called. If large quan 
tities are to be made, elaborate preparation can also be 
made with a resulting decrease in cost. 

It sometimes occurs, however, that the work of prepara- 
tion is not permanent and cannot be used again, once 
the job is finished. Thus the work of preparing a ma- 
chine, finding clamps and bolts, adjusting fixtures and 
“getting the job in mind” is usually repeated every time 
the job is repeated. A brief study of the curve FF will 
show that great gains can be made by doing as many pieces 
as possible at one preparation, particularly where the 
number is small. The diagram data were taken at ran- 
dom, but are probable, and the great gain shown by doing 
even two or three pieces instead of one at each setting 
is true of nearly all productive processes. The small 
manufacturer in particular can profit greatly by having 
a full knowledge of these relations. 

Accurate treatment of the finance’ of special tools is 
greatly facilitated by the use of a plant ledger ruled espe- 
cially for this purpose. As the costs of successive jobs are 
posted up, the allowance or charge for the use of the tool 
can be included in the costs and entered in the proper ac- 
count in the cost ledger, thus depreciating the tool till 
paid for. The plant ledger shows readily also the amount 
that has been invested in such special tools and indicates 
what must be charged off as interest on this investment. 
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Adjustable Snap Gage 
By M.S. Henry 


The usual form of solid 


manufacture as well as difficult to keep to size, 


snap gage 18 expensive lk 


The a 
companying sketch shows a gage which I think has many 


—2@ 42ZOYe 





ADJUSTABLE SNAP GAGE 


advantages. It is not new. but deserves to be better 


known. 
The center block A 
minimum dimensions, the step being on one edge only. 


When thi 


fingers become worn, they are removed and ground on the 


is ground to the maximum and 
The finger pieces are s« rewed Ser urely to A. 


inner surface and replaced, making the gage again as 


good as new. The center A always retains its origina 
size. 


a 
Experience with Shop Signals 


By H. V. Hateut 


The following experience with shop signals may be of 
interest to readers of the Machinist who are considering 
the installation of devices of this kind: 

In our shop we tried both automobile horns and an 
&-in. electric gong, but did not find that either of them 
could be heard very well more than 100 ft. away. We 
got a good suggestion from the Canadian Pacific Ry. 
shops in Montreal, to the effect that they were using 
locomotive whistles with electrically operated valves con 
trolled from the timekeeper’s office. It was stated that 
these whistles could be heard distinctly all the 
shop, which is over 1,200 ft. long. We found, however, 
that the electrically controlled valves were an expensive 
proposition and as an experiment put in a 1-in. pipe 
line direct from the power house with a 214-in. short bell 
whistle at the end of it. There is a quick opening valve 
in the power The 
plainly all over the shop, which is 200x325 ft. 


over 


heard very 


The 


house, whistle can be 
whole equipment is very simple and satisfactory. 

I have a theory that both the gong and the automobil 
horn make a noise so much like the ordinary noise of thi 
machine shop that they cannot be readily distinguished 
A similar experience with an alarm for a thread mille: 
confirms this belief. The alarm was used to give warn 
ing before the spindle reached the end of the travel, 
to prevent a smash. I arranged a small, mechanically 
operated gong that made a great noise in the store where 
[ bought it; but after it was installed in the shop, it 
could hardly be heard 10 ft. away. I think I will try a 


little compressed-air whistle on the next machine. 
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Turret-Lathe Fixtures for Textile- 
Machine Details 


By Ropert MAwson 





SYNOPSIS 
scribed were designed and used on Jones & Lam- 
son flat-turret lathes. 
in their construction, but produce parts accurately 
and quickly. In two of them an expanding arbor 
is used to locate and hold the pieces securely. 


The fixtures here shown and de- 


They are somewhat simple 





Herewith are illustrated some of the fixtures used by 
the Hemphill Manufacturing Co., Pawtucket, R. I., in 
machining textile-machine details. On page 852 other 
similar fixtures were shown and deseribed. The fixtures 
are designed so that the parts may be easily placed in 
position and held quickly and rigidly, The tools are 
giving the best of satisfaction, producing parts quickly 
and accurately. 

In the fixture used in performing the first machining 
operation on the stitch ring the rough casting is placed 
on three pins. Three setscrews are tightened against the 
casting to hold it securely. 

The location pins may be slid into several positions 
afterward, being held by screws. This arrangement en- 
ables one fixture to take care of various diameters of stitch 
When the casting is held securely in_ position, 
For the second operation the 
The nut on the 

The pressure 


rings. 
the inside is bored to size, 
stitch ring is placed on a turned arbor. 
outside of the fixture is then tightened. 
exerted by the bolt forces out expansion jaws which, com- 
ing against the stitch ring, hold it securely. The various 
surfaces mentioned are then turned and faced. 

The fixture used in machining the 26-tooth gears is 
provided with a tapered surface inside of which the cast- 
ing is placed. A plate is put over the tapered surface, 
and by tightening the three screws shown the plate is 


TURRET-LATHE 


FIGS. 2 AND 2-A 
Operation—Second machining of stitch ring, Fig. 1. The 
casting is placed on a turned arbor that fits into a previously 
bored hole. The center bolt is tightened, which expands the 
arbor, thus holding the piece securely 


Surfaces ‘Machined—The outside turned, the edges faced 
and the beveled surface machined. 
FIGS. 4 AND 4-A 
Operation—First machining of stitch ring, Fig. 3. The 
rough casting is placed on three pins, and the setscrews, 
being tightened against the piece, hold it securely. 


Surfaces Machined—Hole bored and recess faced. 


FIXTURES FOR 


forced down. As the pressure is applied, chuck jaws are 
forced in against the casting, thus locating it centrally 
and holding it securely for the machining operation. 

In machining the fashion wheel the casting is located 
by a turned stud that fits into a previously bored hole. 
After the casting is in position, the washer and thumb- 
nut shown are tightened, holding the part in position. 
The surfaces mentioned are then machined. 

The various fixtures are provided with a turned shoul- 
der that fits accurately into a recess of the faceplate of 
the Jones & Lamson turret lathe. After the fixture has 
been placed in position, three setscrews tightened into 
tapped holes of the fixture hold it securely on the machine. 
It will be observed that the fixtures illustrated are some- 
what simple in their construction, yet strong and rugged. 

After the fixture is once in position on the machine, 
it is a comparatively simple operation to place the casting 
for the machining operation. Gages are used to test the 
machined surfaces, so that accurate results may be ob- 
tained. Good rates of production, given herewith, are 
obtained with these fixtures. Similar fixtures could be 
easily designed for and used on other types of tools. 
















DETAILS 


MAKING TEXTILE-MACHINE 


FIGS. 6 AND 6-A 
Operation—Machining 26-tocth gear, Fig. 5 The turned 
blank is slid into the fixture, and the three screws, being 
tightened, push down the plate on a tapered surface, forcing 
in the chuck jaws against the gear and holding it securely. 
Surfaces Machined—Recess turned, shoulder faced and end 
surface turned. 
FIGS. 8 AND 8-A 
Operation—Machining fashion wheel, Fig. 7. The casting 
is located on a stud that fits into a previously bored hole 
The washer and thumb-nut, being tightened against the piece, 
hold it securely. 


Surfaces Machined—Outside turned and shoulder faced. 
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Russian Trade After the War 
By R. Marrens* 


Russia after the war is going to be a far different coun- 
try, and the trading with that country after the war is 
going to be far different, owing principally to the fact 
that the Russian populace, by tens of millions, have re- 
ceived an extraordinary education. ‘The Russian peasants 
have been drawn far from their home surroundings by 
the war, which have for generations. 
They have had the opportunity of seeing new sections of 
They have seen 


been unchanged 
Russia, new conditions and new cities. 
trench diggers, motor cars, field kitchens, machinery, tools 
and all sorts. of appliances which are used in modern 
warfare. 

The Russian prisoners in Germany and Austria, .it is 
understood, are utilized by those respective governments in 
building railroads, bridges and canals, and in the con- 
struction of towns. The large number of German and 
Austrian prisoners which are detained in concentration 
camps at some points, or which, in the case of those in 
Siberia, are allowed considerable freedom, out of sheer 
monotony are inclined to teach the Russian peasants the 
latest methods of cultivating the soil and obtaining the 
greatest results from the vast but dormant possibilities of 
the Russian farm land. Hundreds of thousands of 
wounded have been taken care of in the cities, and when 
convalescent have had the opportunity of seeing railroads, 
modern shops, sanitation systems and all of the latest im- 
provements and devices which are a part of a highly civil- 
ized community, all of which, before the war, they had 
never even heard of. These things have left a lasting im- 
pression on their minds, for the mind of the-Russian peas- 
ant is a mind that has extraordinary powers of observa- 
tion, assimilation and imitation. 

It should be further remembered that the sale of vodka 
has been abolished in Russia and that hundreds of mil- 
lions of dollars have thereby been saved which would 
otherwise have been wasted. At the same time, the work- 
ing capacity of the people has accordingly increased, from 
the standpoints of efficiency, quality and output. Further- 
more, a considerably larger number have been employed in 
factories and in other constructive work at very good 
wages, in fact, at wages ranging from two to ten times as 
high as they have ever received before, with the result that 
is in circulation than has been the case for 
almost a generation. The populace at large has grown 
to be richer and the increased wealth is shown by the extra- 


more money 


ordinary rate of increase in the deposits in the savings 
banks. 

The people are accordingly in a position to purchase 
small machinery, tools and various comforts which before 
the war they did not know existed or could not afford to 
buy. ‘Therefore, it is my contention that the trade after 
the war will be entirely different from the trade before 
the war. For every one buyer we had before the war, 
we will have a hundred buyers after the war. Before the 
war, there were only certain classes of people who were in 
a position to buy. For the first time in history a large 
proportion has a considerable spending capacity. 

The war has undoubtedly cost the Russian government 
a vast sum, but considering that just before the war the 
national indebtedness of the country was hardly $25 a 
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head and that it is computed that if the war should last 
until the end of the year the indebtedness would be only 
$50 a head, it will be seen that the debt imposed upon 
the populace by the war is trivial when compared with the 
greatly increased buying capacity and with the enormous 
natural wealth of this vast empire. The spending capacity 
of the people has not only been increased, but they have at 
the same time been educated and have learned how to 
make the land yield more wealth than it has ever yielded 
before. 

Another important difference which will be seen between 
the trade during the war and the trade after the war is 
this: The business which is being done now is of a de- 
structive and not of a constructive nature. After the war 
all this will be changed. Therefore, you business men 
of America must not consider that the enormous export 
business which is being done now is genuine business. 
The product you are now exporting is for purposes of 
destruction and not of construction, and I want to make 
this point very strong. Before the war you scarcely heard 
of Russia, except, perhaps, that the bears walked about 
in the streets in that country. The war has brought Rus- 
sia to the front through the millions of dollars which 
American manufacturers have made on the manufacture 
of munitions of war. 

I want to bring to your attention the fact that this busi- 
ness is financed by the Russian government, and that the 
product you are shipping is for the use of the government 
and in very few instances for the use of the populace. 1 
warn you to consider this point very carefully. You talk 
in this country about preparedness. I agree with you that 
preparedness is wise, but it is the preparedness for trade 
which is one of the strongest assets of any nation. By 
for trade 1 mean not immediate selling but 


preparedness 
of the people where you are going to trade. 


the studying 
of their languages, characteristics and the climatic condi- 
tions. I want you to realize that Russia has climates 
ranging from the climate of Greenland to the climate of 
Cuba and that the trading conditions in the various 
intermediate climates are different in each case. This vast 
empire is five times as big as the United States and the 
trading conditions which must be met are very wide. 

Again, I ask you to specialize. Machinery of all kinds 
is becoming more and more complicated and requires spe- 
cialists in every line. If you are a manufacturer of motor 
cars or a manufacturer of wood-working machinery, you 
select a man to represent you, as a salesman or engineer, 
who has the best knowledge of the talking points of the 
machine you have to offer. How far more important it is 
that you should do the same in an undeveloped country 
like Russia! You must remember that there will be 
hundreds of men, representing all countries, who have 
machines similar to yours to sell, and that the man who is 
going to get the business is the man who can best talk 
and demonstrate the selling points of his machine. You 
must specialize, because there the classes of merchandise 
are kept much more distinct, and an engineer in Russia 
will not buy machinery from a firm that sells also watches 
or typewriters. 

Do not offend the Russian buyer by adopting methods 
of trade that would not be successful in this country. The 
Russian buyer must not be confused with the buyers in 
certain parts of the far East where merchandise can be 
sold regardless of fitness or quality. Russia, especially 
among the engineering classics, is highly civilized. 
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Automatic Manufacturing Miller 
with Receding Table 








SYNOPSIS—In the development of the machine 
described in this article an intimate knowledge of 
the requirements of gun-part and similar manu- 
facture was brought to bear. The proportioning 
of the parts takes care of an extra-large factor of 
safety, and there is provided a flexible automatu 
control of the table through the feed unit. The 
distinctive feature is the receding table, through 
which cutter marring of the work on the return 
travel has been eliminated. 





rear views of the 
The story of 


The illustrations show front and 
new Pratt & Whitney automatic miller. 
the development and marketing of this machine is prob- 
ably the most re- 


automatic miller, but nothing in the way of a complet: 
drawing or even sketch had so far been made. 

With an intimate knowledge of the requirements ne 
essary for gun parts and similar manufacture, prelim 
the 
necessary to carry and rotate the spindle, actuate the 
With these completed, it was a com 


inary sketches were quickly made of mechanisms 
table and so forth. 
paratively simple matter to sketch out the approximate 
external appearance of a machine necessary to house 
these components. From ; 
made which, after slight correction and alteration here 
and there, furnished the for a 


Photographs of this were then prepared and forwarded, 


this sketch a drawing was 


basis wash drawing. 


together with specifications. 


The an illustration of rapid 


thought and work, 


foregoing, except as 





markable and in- 
teresting one of its 
kind the world has 
ever known. Some 
time in the early 


summer of 1914, 
a foreign repre- 
sentative of the 


Pratt & Whitney 
Co. cabled to Mr. 
Hanson somewhat 
to this effect: 
“Please let 
have some talking 
points which will 
enable me to per- 
suade buyers to 
pay from one to 
two hundred dol- 
lars more for a 
Pratt & Whitney 
Lincoln miller 
than they have to 
pay for copies of 
it made here.” 
As externally the 
ma- 


me 


competing 
chines were dupli- 
cates of the Pratt 
& Whitney Lin- 
coln miller, it was 
no easy matter to 








is nothing remark- 
The remark 
that 
the photographs of 


able. 
able part is 
a wash drawing of 
when 
reinforced by the 
Pratt & Whitney 
were 


a thought, 


reputation, 
the means of sell- 
ing over a thou 
sand automat 
millers before even 
the model machine 
was completed. 
Except for a few 


minor changes the 


machines bein yy 
built today are 
duplicates of the 
first one which 
left the factory in 
Hartford, Conn., 
early in Novem 
ber, 1914. At this 
writing, Just one 
year and a half 
after the first ma 
chine was com 
pleted, there are 
3.000 of these 
automatic millers 


at work producing 








parts of firearms 
and milled work of 


a similar chara 


supply “talking 
points’ which 
east ental, Puen FIG. 1. FRONT VIEW OF AUTOMATIC MILLING MACHINE WITH 
5 RECEDING TABLE 
“one to two hun- 
dred dollars” in favor of the genuine machine. Ob- ter. In the development of the machine the object has 
viously the only thing to do was to furnish a_ been to produce a distinctive manufacturing tool, better 
machine which would produce the same work or adapted to the diversified requirements of manufacturing 


more in such a manner and at an operating cost that 
would make comparison with other machines the deciding 
factor in its favor. At the time he received the cable- 
gram Mr. Hanson, by a peculiar coincidence, happened 
to be scheming out the preliminary requirements of the 


milling than any machine that has hitherto been avail 
able for this 

The automati 
throughout. In proportioning the various components 
a margin of safety has been adopted far in excess of what 


purpose, 


miller is of massive construction 
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has been previously considered necessary for a machine 
to handle work of this type. 

The table has a working surface 614 in. wide by 18 in. 
long. It is traveled directly in the bed, thus eliminating 
the additional saddle joint which has proved so destrue- 
tive to the stability of millers in general. 

The table and bed bearing surfaces are of equal length, 
which is induecive of uniform wear. Proper relation be- 
tween these bearing surfaces is easily maintained by 
means of a taper gib. 

The travel of the table is 12 in. In addition to a wide 
range of working feeds the table is provided with rapid 
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the work on the return travel has been completely elim- 
inated. This device is so constructed that, after the mill- 
ing operation has been performed, the table recedes or 
drops away from the cutter, thus permitting the work to 
clear the cutter on the return travel. As the table ap- 
proaches the end of the return stroke where the work is 
clear of the cutter, the table is again elevated to its for- 
mer position—the working height. 

The functions of the table in this particular are auto- 
matically controlled. While this table has the advantage 
of not marring the work on the return stroke, the con- 
struction is such that this feature has been obtained with- 





traverse in either direction. The rapid 
traverse is constant. The regular feed 
variations are obtained through change 
gearing and are independent of the 
spindle speeds. The rapid traverse, 
as wellas the 


through a 


regular feeds, is ac- 


tuated feeding mechanism 


construction, in 


of an entirely new 
which a heavily proportioned and 
powerfully driven cam is utilized. The 


feed unit is of substantial design 
throughout, and the 


bers that are subject to wear are sub- 


movable mem- 
merged in oil. 

The automatic control of the table 
through the feed unit is very flexible. 
The regular well as the 
rapid traverse, are automatically en- 
; The 
dog plate upon which the dogs are car- 
ried is directly in front of the machine 
Pro- 
vision is also made for traversing the 
table by 
chine. 

With the feed control in operation, 
the work approaches the cutter on the 
forward rapid the regular 
working feed being automatically en- 


feeds, as 


gaged by means of trip dogs. 


in a most accessible position. 


hand when setting the ma- 


traverse, 


gaged, as the cutter is about to begin 
its work. After the milling operation 
has been performed, the return rapid 
traverse becomes automatically oper- 
ative and the table is quickly removed 














to the original position for reloading. 
The return 
inate the possibility of the operator’s 


travel is such as to elim- 


with the cutter. 
to say, not con- 


being injured by coming into contact 
When the cut is intermittent—that is 
tinuous—the rapid traverse is utilized for quickly pass- 
ing over the noncutting space, the regular working feed 
being engaged as the cut is again approached. It can 
readily be seen that the table thus controlled reduces the 
nonoperating time of the machine to a minimum and 
that by doing away with the usual hand-operated return 
the machines are run with the least physical exertion by 
the operator. Practically the only function of the oper 
tor is to place and remove the work from the machine. 
‘xperience has demonstrated that one man can take care 
the char- 


of from six to eight machines, depending on 
iter of the work. 

The receding table is an entirely new device by means 
of which the objectionable feature of the cutter marring 


_ 


FIG. 2. RE 


AR VIEW 
SHOWING 


OF THE AUT MATIC MILLING MACHINE 
DRIVING MECHANISM 


out sacrificing the accuracy or rigidity of the nonreceding 
table. 

For longitudinai adjustment the head unit is traveled 
directly on the bed, while for vertical adjustment the 
head proper is traveled upon the head column. These 
adjustments are accurately controlled through precision 
screws and observation dials. Powerful binders are pro- 
vided for rigidly clamping the movable members after 
the required adjustments have- been made. The spindle 
is liberally proportioned so as to obtain the necessary 
stability. Its bearing surfaces are throughout cylindri- 
cal. Bronze bearings are used, of a type that has proved 
satisfactory for this class of machine. 

The greatest distance from the center of the table to 
the end of the spindle is 814 in.; the least is 3 in. The 


greatest distance from the center of the spindle to the 
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table top is 8% in.; the least is 1% in. From head 
spindle to foot-stock spindle the greatest distance is 
17 in. 

The spindle drive is by means of a single, constant- 
speed pulley, Variations of spindle 
speeds are obtained by means of change gears. In order 


to eliminate the objectionable countershaft problem, a 


through gearing. 


loose pulley, clearly shown in the rear view of the ma- 
chine, enters into the construction of the spindle drive. 
This permits the machine to be belted direct to the line 
shaft. A belt shifter is provided, operated by a lever 
from the front of the machine. 

An outboard support for the arbor also enters into the 
The end of the spindle of 
the support is furnished with a hardened and ground 
Longitudinal 


construction of the machine. 


bushing for the reception of the arbor end. 
adjustment is obtained by traveling the support directly 
on the bed. The vertical adjustment is accurately con- 
trolled through a precision screw and observation dial. 
Powerful binders are provided for clamping the mova 
ble members after adjustments have been made. 

The proper lubrication of the cutter is well taken care 
of by a pump that delivers an abundance of lubricant. 
The pump is gear driven at a constant speed; thus the 
amount of lubricant delivered does not vary. For dis- 
tributing the fluid onto the cutter, there is.a nozzle that 
permits the width of the stream to be varied to suit the 
work in hand. A large pan section surrounds the lower 
portion of the bed for collecting the lubricant and chips. 
This pan, as well as the fluid tank, is cast integral with 
the bed proper. The tank is located in an accessible posi 
tion where it can be easily cleaned. The fluidl is strained 
and passed through settling chambers in the tank before 
being returned through the pump. In this way it is 
freed from foreign matter that is so destructive to 
pumps. 

The operator is protected, as theré are no exposed 
gears or dangerous members that may cause him injury. 
In this connection it may be well to emphasize that in- 
closing the gear units through which the spindle and 
feed changes are obtained prevents their manipulation by 
the operator. The intention is that the supervisor shall 
determine the correct speeds and feeds, after which they 
should remain undisturbed by the operator. Once the 
speeds and feeds are correctly determined, the machine 
has, barring accidents, a definite output per unit of time. 

The miller weighs 3,750 lb. and occupies a floor space 
54 in, square. 
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Future Machine-Tool Exports 
By Car. Gest ur 


What influence will the European War have in the more 
listant future upon the exportation of American machine 
tools ? It seems 
to be the general opinion that Europe, after the war, will 
be in need of many thirgs, and that the United States of 
America, being the only country to supply them, will 
‘ontinue to experience the present prosperity for some 
time after peace has been declared. This will undoubted!y 


This question is being asked by many. 


prove to be true. 

Immense values have been destroyed. 
to be reconstructed. Whole armies will 
equipped, giving work to the arsenals and allied industries 
All railroads have suf- 


They will have 


have to be re- 


for probably many years to come. 
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tered a great deal, and many machine tools will be required 
to rebuild the ships lost. Almost all the lathes in Europe 
and other tools that can be used for making war material 
have been running for the last two years on shell work, 


probably resulting in the ruin of many of them. As a 
matter of fact, whole countries will have to be reéquipped ; 


and while all this demand naturally will influence the 


exportation of American machine tools until such time as 


Europe has somewhat regained its breath, what will be 
the outlook for the nore distant future ? 

ry 

Io understand thoroughly my reasons for not seeing 


any too bright a future ahead for the exporter of Amer- 


ican tools, it will be necessary to recall the underlying 
force that has always -kept this country ahead of all other 
nations in the construction of machine tools, particularly 
labor-saving machinery and devices. It was the law of 
necessity. Years back, the scarcity of labor forced upon 
this country its predominance in the construction of ma 
chine tools, while in succeeding years the ever-increasing 
wages and cost of production have also been a great factor 
in the further development of the labor-saving devices. 
No such impetus ever existed for overcrowded Europe, 
the 


with plentiful cheap labor. The great change that 


present war probably will bring about and the great dan- 
ger for the future of the 
tools may be that after things have 
old itself in the 


country in being forced by law of necessity into America’s 


(\merican exporter of machine 
been readjusted the 


will find sume this 


world position as 


} 


essential field. Undoubtedly, one of the reasons that has 


always allowed this country to find a market for its high- 
priced machine tools in Europe was the fact that it 
Will it be the same afte 


Wis 
practically without competition. 
the war? 

Three reasons may be advanced for predicting a change 
in Europe’s machine industry—the loss in human labor 
suffered by all belligerent COUNLTrI1es, the strong com peti- 
tion that will set in right after peace has been declared and 
the tremendous 

While it is possible that the loss of labor will be felt to 


the bellig 


national debts accumulated. 


some extent in the machine-tool industries of 


countries, it will hardly be as great as is commonly 
Of the three reasons given, it will probably turn 
Aside from the fact 
in the daily 


forgotten 


erent 
accepted. 
out to be the one of least Importance, 
that 
papers are greatly exaggerated, it should not be 


the losses of human lives shown news- 
that all countries now at war of necessity had to keep the 
mechanics at home, so as not to cripple their factories, 
This is particularly true of the central powers, which are 
cut off from the rest of the world and have to produce thei 
own war material. 

It seems to be only reasonable to assume that all men 
not easily replaced and necessary for the smooth running 
of the industrial machine were not drawn, and only those 
whose places can be taken by unskilled labor had to join 


the colors. Apparently where most peopl seem to make a 


mistake is that, from the general losses suffered by all 
belligerent nations, they conclude that the machinery in- 
dustry must have suffered proportionately. If, for in- 


stance, the central powers had drawn their men without 
regard to the efficient working of their factories, could 
they have supplied all by themselves the immense amount 
of war material required by the present struggle? Would 
it not have meant a death blow to their chances if they 
had crippled their means of keeping up the struggle by 


reducing the efficiency of their factories ? 
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As the present war is showing, an efficient machinery 
industry constitutes part of the national defense, and to 
cripple it, particularly at the time the fight is on, would 
mean the battle lost. The truth of this statement would 
seem to be borne out by the fact that several of the allied 
countries were forced to create special munition ministries 
to organize the production of war material. All this would 
seem to allow the conclusion that of all industries in the 
belligerent countries (except Belgium) the machine in- 
dustry has suffered the least, since it forms the backbone 
of the national defense and to break or even cripple it 
would have disastrous effects; hence, the aérial raids. 
The far greater influence upon the future shaping of 
the exportation of American machine tools will be the 
extreme competition in the markets of the world, which 
may be expected after the war, and the tremendous na- 
tional debts accumulated by all European nations. ‘Those 
two reasons may force upon Europe that law of necessity 
which brought to this country its predominance in the con- 
struction of labor-saving machinery and devices. Compe- 
tition will force all countries more than ever before to 
bring up their industries to the highest point of efficiency, 
which in view of the higher production costs that may be 
expected on account of the tremendous national debts 
be accomplished by using more labor-saving 
machinery. While for some time to come Europe may be 
forced to buy such machines here, it nevertheless would 


can only 


eem unreasonable to expect the other side to continue 
buying in this country at considerable prices what they 
may produce themselves at a much lower figure. It will 
not be very long before Europe will start in to build up 
its own labor-saving machinery industry, because the ever 
increasing demand for such devices will force upon the 
furopean machine-tool manufacturer that same duty 
which the American manufacturer predominant 
in the construction of machine tools. 

Uf course, this does not hold true for all European 


i rade 


countries. It will be many years before Russia, for in- 
stance, can supply her needs in machine tools, much less 
enter the markets of the world as a serious competitor. 
For a few years to come Russia will still represent a good 
field for the American machine-tool exporter; but as soon 
as the other European nations become able to enter the 
competition, it will not be surprising to see this country 
driven out of the field by a competition that can sell a 
product of the same quality and capacity at a price that 
impoverished Russia is in a better position to pay. After 
this war it will be the duty of all European governments 
to give the greatest possible aid to their machine indus- 
try, since this industry is a part of the national defense. 
While all this makes the outlook for the American manu- 
facturer rather bright for the immediate future, there 
may be just so much greater a loss to him later. Ap- 
parently the present war has been of great benefit to this 
country’s machine-tool industry, and one may claim that 
it will continue to be so. However, a closer investigation 
would show that the longer the war lasts the greater will 
be the industry loss in the future, because the more the 
national debts of Europe accumulate the greater will fin- 
ally be the impetus for the developing of labor-saving ma- 
tine industry on the other side. 

While all appearances tend to point toward a booming 
business right after the war, there are nevertheless signs 
that indicate otherwise. It should not be forgotten that 
Europe within the last two years has bought more machin- 
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ery than it would have bought in normal times within six 
years. Although it is claimed that through incessant 
use almost all those machine tools have been ruined, yet 
it remains to be seen how far impoverished Europe will 
go in replacing them with new machines. All govern- 
ments will lend their aid to the quick reéstablishment of 
their machine industries, and it may very well be possible 
that Europe will help itself with what it has and wait for 
its own factories to resume deliveries rather than continue 
paying money to this country. 

In any case no matter what the immediate future will 
bring, it seems that the hurtful effect the European War 
will have on the exportation of American machine tools 
will be to force upon Europe the necessity of building up 
its own labor-saving machine industry. While this does 
not mean that this country will entirely lose Europe as a 
customer of machine tools, it nevertheless may accelerate 
what in the normal course it would have taken many a 
year to accomplish—the final loss of Europe as the main 
field of export. 


“a 


Handy Tool Stand 


The tool stand shown is used in the shop of the West 
ern Foundry and Machine Works, Topeka, Kan., prin 
cipally for holding the larger sizes of drills. It is very 
‘imple and easily made, and the three legs make it rest 





———— _ 











HANDY TOOL STAND 


properly on an uneven floor where a four-legged one 
would not. The upper part swivels on the leg bracket, 
so the tools are easily reached by an operator sitting at 
a machine. 
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Making 3-In. Russian Shrapnel 
in a Pump Shop 


By 





SYNOPSIS—The machines and tools described 
in this article were nearly all made in the works 
where they are used, expressly for manufacturing 
shells, They show what a first-class American 
plant can do in fitting up for work, even if it is 
somewhat out of the regular line. The turret 
lathes were made in the shop—from patterns to 
the complete machines. With the advantage of 
not having to do the best possible with a lot of 
there little lost 


made-over motion 


is 


machines, 


a nywh ere. 





A large majority of the shops doing shell work of 


whatever character have either bought machines or have 
fitted up those already on hand. At the time the Hill 
Pump Co., Anderson, Ind., decided to do shell work, it 
was found that machines suitable for its purposes were of 
On this 
account and because it has a large, well-fitted shop and 


both very high price and uncertain delivery. 
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DETAILS OF 3-IN. SHELL 


foundry of its own, this company decided to make for 
itself whatever equipment was necessary. In consequence 
two sizes of turret lathes were designed and built, together 
with all the needed tools and special attachments. 

For this reason there is nothing spectacular about the 
shell work, but it represents good American shop prac- 
tice. The turret lathes were built in sufficient numbers 
to supply not only the Hill company’s own needs, but 
those of several others doing the same class of work. 
These lathes have already been described in detail in 
these columns, and in this article the shell work done 
m them, as well as on others specially fitted, will be pre- 
sented. 

At the time the material for this article was obtained 
a majority of the machines were at work on 3-in. Russian 


shrapnel shells. The forgings, in the form of cylinders 
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W ith one ¢ losed end, are ret eived from a steel mill. The st 
forgings, as delivered, welgh about r lb. 13h, OZ, each, 
and the work done in this shop reduces them to a mini 
mum of 5 Ib. 7 oz or a maximum of 5 lb. 10 oz. Th 


shell is shown in section, Fig. 1, together with the various 




















FIG. 2. SHELL FORGINGS ON 


LIFT 


TRUCK 
TRUCK USED 


PLATFORMS, AND 











FIG. 3. CUTTING OFF END 
Machine Used—Hill motor-driven lathe 
Fixtures—Three-jJaw universal chuck and extra heavy tool 
block. 
Gages—Work-setting gage on machine 
Production 10 to 45 per hr, 
Lubricant—Soapwater. 
Reference Fig 4 
measurements and spec ifications. Some of the lots of 


forgings have to be pic kled before machining, but often 
this is not needed. 

Disregarding for the time being several inspections, the 
shop operations proceed in the following order: 
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l. Pickling (if needed) 14. Roughing out powder rod is made to slide in the holding bracket B, and when 
2. Cutting off in lathe pocket 7 ‘ nit 5 " F 
3. Machining for centering in 15 oe pepee. a, In gaging position mav be locked bv a pin that fits into 
drilling machine diaphragm chamber anc Ss . . . a 
4. Centering in drilling ma- seat an offset slot at C. A trimmed shell is shown at D. As 
chine 16. Finish facing base 
5. Scoring for driver in air 17. Nosing 
press 18. Rough-boring and facing 
6. Rough-turning open end 
7. Facing base 19. Finish-boring end 
8. Rough taper boring 20. Tapping 
9% Roughing out diaphragm 21. Profiling 
chamber and seat 22. Grooving for rotating band 
10. Rough drilling powder and crimping seat 
por ket 23. Dovetailing 
11. Heat-treated 24. Knurling 
12. Finish taper bored 25. Grinding two diameters 
13. Second roughing of dia 26. Grinding end of base 


phragm chamber and the 2 Inspection all over 
seat 2 sanding 


See page 943 for graphical representation of operations. 

Several number-stamping operations and the screwing 
in of a special centering plug after the tapping operation 
have been purposely omitted from the list. A too detailed 
account of the various operations will not be given, as 
many of them have been fully covered previously. 

The shell-machining shop is well lighted and well 
arranged for its single purpose. A good concrete floor 





makes the trucking an easy matter. The forgings ar 

ed - a 5 ast ell eg “ FIG. 7. ROUGH-TURNING 
stackec ~ coubk PY ramidal piles On wooden truc pia Machine Used—Hill No. 3 motor-driven lathe, 160 r.p.m. 
forms, Fig. 2. Lift trucks of the type shown are used Fixtures Used—Six-blade driver in spindle, No. 2 stellite tool. 
: . ‘ ‘ ; Gages—Snap, go and not go. 
to move the work from place to place. Both the forgings Production—18 per hr. 

: : ; ; Lubricant—Soapwater. 

and a large part of the machined work are thus moved. Reference—Fig. 7-A. 



































FIG. 4. MACHINING FOR CENTERING FIG. 5. CENTERING FIG. 6. SCORING FOR DRIVER 
Machine Used—Drilling machine Machine Used—Drilling machine. Machine Used—Hannifin air press, 
Fixtures Used—Special, with expanding man- Fixtures Used—Special, with expanding 100 lb. pressure. 

drel holder, drill with very slight lip angle mandrel holder, combination drill and Fixtures Used—Baseplate with 

to provide center. countersink. center, six-blade scoring tool. 
Giages—Stop on end of mandrel. Gages—Stop on end of mandrel. Gages—None. 

Production—55 to 60 per hr Production—55 to 60 per hr. Production—10 to 15 per min. 
Lubricant—Soapwater Lubricant—Soapwater. Lubricant—None. 


Reference—Fig. 4-A. Reference—Fig. 5-A. Referencte—Fig. 6-A. 


The first machining operation is to trim or cut off soon as the work is set and the chuck jaws are tightened, 
the forging to-a length of 8,*; in., measuring from the the gaging rod is pulled back out of the way. 

inside. This is done in a Hill motor-driven lathe, Fig. 3. After being cut off, the forging goes to the drilling- 
The forging is chucked in a universal, three-jawed chuck. machine fixture, Fig. 4, and the plug on the bottom, or 
The right setting is obtained by a setting rod A, the end “button,” is machined off to a definite distance from the 


of which butts against the inside end of the work. This inside end. One of the forgings is shown at A. It i 
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FIG. 16-A. ROUGH 
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The drill J works through a steel bushing in the top of 
the yoke and is ground almost straight on the cutting 
end, Just enough lip angle is ground on it to leave a 
slightly hollowed spot for the center drill to operate in. 


— ! 
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FIG. 8 DETAILS OF SIX-POINT WORK DRIVER 


The centering is done with a combination center drill 
ind countersink, using the fixture seen in Fig. 5. This 
is very similar to the one just shown, except that there 
foot The action of swinging 


is no hand or lever used. 
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FIG. 9. FACING BASE 

Machine Used—Hill No. 3 motor-driven lathe 

Fixtures Used—Regular expanding chuck and tool block 

Gages—One chuck and two carriage stops, go and not go gage 
for length. 

Production—31 per hr 

Lubricant—Soapwater. 

Reference—Fig. 9-A. 











FIG. 10. BASE-FACING LATHE, SHOWING STOP 


Machine Used—Hill No, 3 motor-driven lathe. 
Fixtures Used—Same a® shown in Fig. 9. 


Gages—One chuck and two carriage stops, go and Gages— 
not go gage for length Production—2l 
Production—31 per hr. 


Lubricant—Soapwater. 


the carrier up under the yoke slides the lower end of the 
taper pin over a cam underneath and causes the jaws to 
expand and grip the shell. The carrier is locked in 
place by a sliding pin A exactly as in the other fixture. 
As the carrier is pulled toward the operator after the 
work is drilled, the action automatically releases the jaws, 
and the shell may be easily lifted off the mandrel. 

For the roughing outside work the shell is held between 
a tail center and a six-point driver in the lathe spindle. 
‘To make it easy for the lathe operators to set the shells, 
the driving points are scored into the open end of the 
shells in the air press, Fig. 6. One of the shells is shown 


with the scored points indicated at A. In doing the 


Machine Used—Hill No. 
Fixtures Used—Profiling 
One chuck and one carriage stop, plug and taper-plug. 


Reference—Fig. 





ROUGH TAPER BORING 


FIG. 11. 


3 turret lathe. 
attachment for turret, single-point boring tool. 


per hi 


Lubricant—Soapwater. 


11-A 


work the shell is set with its center hole over the locating 
center B. The scoring tool C is then brought down by 
operating the valve lever D. 

Next comes a lathe operation, which consists in rough- 
ing off the outside. The shell is held, as in Fig. 7. be- 
tween the tail center A and the six-point driver B, shown 
in detail in Fig. 8. Except for some minor features it 
is the same as the scoring tool of the previous operation. 
About 3% in. of metal is removed from the diameter of 
the forging in this roughing operation, using a No. 2 
stellite tool in an Armstrong holder. 

For facing the base the shell is chucked &s in Fig. 9. 
In order quickly to set the shells a uniform distance into 
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the chuck jaws, a special stop A, Fig. 10, is used. An- 
other stop B is provided to butt the carriage against, and 
the stop C 
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DETAILS OF TOOL 


shell 


FIG. 12 TAPER-FORMING 


cross-slide. A roughed all over the outside 


be seen at D. 
The first 


may 


machine operation on the inside is to rough 
taper bore, Fig. 11. The is not a straight taper, 
but from the outside end the shell is bored straight for 
1.631 in., then taper for ol straight again for 


hore 


5.60 in. 


MAC 


gives the correct distance for feeding in the 


HINIST 


O45 


1.850 in. The shell held in the lathe chuck, as at A 
The boring is done with a single-point tool B, which is 


shown in detail in Fig. 12. A stop C regulates the car 
riage travel. The taper boring is really a profile oper 


ation, controlled by a master )) on the back of the turret. 
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FIG. 15 DETAILS OF ROUGHING TOOL FOR DIAPHRAGM 


CHAMBER AND SEAT 


vuides in the bracket 2, which 
When other operations are 
raised up out of th 


Is hinge (| 


This master slides between 
is bolted to the lathe 


being performed, the 


bed. 
master 1s 

guides and is carried by the turret, to which it 
Details of this attachment, 


the tur ret, are g 


and the way it Is placed 
iven in Fig. 13. 
taper boring and thx 


- in others the last 


In some Cases the next two opera 


tions are performed on the same 








FIGS. 14 AND 16, 





ROUGHING OUT DIAPHRAGM CHAMBER 





AND SEAT AND ROUGH-DRILLING POWDER POCKET 


(TWO OPERATIONS) 


Machine Used—Hill No. 3 turret lathe. Gages—On« 


Fixtures Used—One special boring tool stop, flat steel, 
and one round-cornered drill. not go. 
” s 
P 
~ bd & >< 4 > 














mae 


FIG. 13. ATTACHME 


DETAILS OF TAPER-TURNING 


chuck and one carriage Productior 15 per hr 
double end, go and Lubricant Soapwater 
References—Figs. 14-A and 16-A 
two are done on another machine, which accounts for some 
apparent discrepancies in the set-ups shown. This is 


also true of some of the finishing operations. However, 


for convenience we will consider the boring as a 
and the 


out the diaphragm chamber 


taper 


separate operation two operations of roughing 


and seat and rough drilling 
powder pocket as done on another machine. 

boring, the diaphragm chamber 
tool Fig. 14 
in detail, in Fig. 15. When the photograph 
a tool similar to an but 
head has been substituted and 


Follow ing the tap r 


and seat are roughed out with the seen in 


and again, 


was taken, endmill was used: 


since then a three-cutter 


found to give better results. The latter is also shown. 
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The rough-drilling of the powder pocket is accom- lots of steel, and each lot has to be tested separately and 
plished with a round-cornered drill, Fig. 16, which is treated accordingly. A chart on the wall shows the oper- 
214 in. in diameter and is run in to a depth of 8,°; in. ator what treatment to give certain numbered lots. 

The shells have now been roughed outside and inside Krom the heat-treating the shells are trucked back to 
and are sent to be heat-treated. The heat-treating room the machine shop, where the first machining operations 




















FIG. 17. THE HEAT-TREATING ROOM AND APPARATUS _ FIG. 18. THE PREHEATING AND HEATING FURNACE 
Furnace Used—tTate-Jones 
; Special Apparatus—Handling tongs and handled weights, 
is conveniently arranged, as can be seen from Fig. 17. pyrometers and siarm bells fer timing. 
pas ° . : Production—l per min., heated 8 min. each. 
"he heating furnace is shown more in detail in Fig. 18. 
Above, the preheater is full of shells. The shells are are done on the inside of the shells. The inside finishing 
preheated to 800 deg. and are then placed in the heating work closely approximates the roughing work, and very 
hath in front and heated to 1,500 deg.; 50 deg. is al- similar tools are used. 
lowed for removal from the bath to the quenching tank. The first operation is finish taper boring, the machine 
1 | 
Houghton’s quenching oil at 1,450 deg. is used in the tank. and tools being the same as previously shown. Oil, how- 
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FIG. 19. DRAWING FURNACE AND LEAD BATH APPLIED FIG. 20. FINISHING DIAPHRAGM CHAMBER AND 
PRIOR TO FINISHING CUTS SEAT AND POWDER POCKET 

Furnace Used—Tate-Jones Machine Used—Hill No. 3 turret lathe. 
Special Apparatus—Handling tongs and handled weights, Fixtures Used—Special head cutters 

pyrometers and alarm bells for timing Gages—Plue and flat double end, go and not go, 
Production—1 every 2 min., heated 16 min. each Production (three operations)—1l12 per hr. 
Note—Drawing temperatures vary with different lots of steel. Lubricant—Oil 

The variations are charted. Reference—Fig. 20-A. 


The drawing is performed in the heater in Fig. 19. ever, now serves as a lubricant, and the production is 
The shells are placed in the lead path and held down by 15 per hr. 
the handled weights, shown. They are drawn to 1,050 or The diaphragm chamber and seat are semifinished 
1,100 deg. and allowed to cool in the air. The degrees with a tool similar to the roughing tool. The powder 
of heating and drawing vary somewhat with the different pocket is rough-tooled out, as may be seen in Fig. 20 and 
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in detail in Fig. 21. These two tools are followed by a 
combination finishing tool, Fig. illustrated in detail 


in Fig. This tool finishes the diaphragm chamber, 


9») 


~~, 


92 


Wo. 








FIG. 21. DETAILS OF POWDER-POCKET ROUGHING TOOL 


the seat and the powder pocket all at once. The base is 
finish-faced, as in the roughing operation, the production 
being 40 per hr. The heat number is then restamped 
on the base, and the shell is ready for nosing. 
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The nosing operation consists of closing in the open 
end of the shell, Fig. 24. This is done cold, using a litth 
lard oil to lubricate the closing die. The end 
in., the main body of the shell being 


] 


is close il 


2 
~ 


in to about on 


3.01 in diameter. The closing-in extends back about 


in. 





| * 
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; 
a | 
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FIG. 24 NOSING 
Machine Used—Punch press 
Fixtures Used—Closing die and slotted bed block 
Gages—Two setting stops at back of holdet 
Production—300 per hr 
Lubricant—Lard oil 
Reference Fig. 24-A 
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FIG. 27. DETAILS OF PROFILING TOOL BLOCK 
l ig IM., the measurements being outside and only approx 


imate. Details of the nosing die are shown in Fig. 25 

The next three operations are completed on the sam 
lathe. The shell is chucked as in Fig. 26, and the nose 
is rough-bored and faced. It then 
tapped. For this work No. 1 lard oil is employed, with 


about 5 per cent. kerosene in it to make it ran right. 


4 


finish-bored and 


Is 
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A centering plug with a crosshandle for driving pur- 
poses is screwed into the shell, giving it two center holes 
to locate it between centers. It is then placed in a lathe 
fitted with a heavy tool block carrying three cutting tools 
that profile the shell as they are fed along parallel to it, 
turning the shell to three different diameters in different 


MAC 
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Besides these two 
edge is chamfered. The two 
are cut with three tools at once, set in 
the block on the front of the carriage. The clamping 
top is removed this block in order to the 


position of the three cutters. The grooves and the cham- 


holds the 
the base 


that propelling ( harge. 


grooves, grooves 
and the chamfer 


from show 











FIG. 26. BORING AND TAPPING NOSE 


Machine Used—Hi!l No. 3 turret lathe 


Fixtures Used—Two single-point boring tools and 
Murchey collapsing tap. 
Gages—Stop back of chuck, carrier stop, plug thread 


operations)—25 per hr 
lard oil with 5 per cent 
26-A. 


Rare 
Production (three 
Lubricant—No. 1 
Reference—Fig. 


kerosene 
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FIG. 29. DETAILS OF THE DOVETAILING 


Details of the tool block used are 
with 


sections of its length. 
given in Fig. 27. The production is 27 per hr., 
soapwater as a lubricant. 

The grooving and dovetailing for the rotating band are 
done in the machine in Fig. 28. Besides the band groove, 
a groove is also cut for crimping in the edges of the cup 





Machine 





—— 


A 


GROOVING AND DOVETAILING 


ithe. 


FIG. 28. 
U se od—I 
, Special dovetail 


c cutting de vice. 
Gages 
Production—31 per hr. 
Lubricant 
Reference—Fig. 


Three carriage stops, groove snap gage, dovetail gage. 


-Soapwater., 


28-A. 


fer are indicated on the shell at A, B and C. The dove- 
tailing is cut with the special crosstool device on the rear 
of the carriage. This device detail Fig. 
29. The operation of the dovetailing cutters leaves a 
slight center of the groove for the knurling 
operation, 
Irom the 
illustrated in 


shown 
ridge in the 


shells go to 


grooving lathe the the lathe 
Fig. 30, where the bottom of the rotating- 





KNURLING 


FIG. 30 
Machine Used—Lathe 
Fixtures Used—Tool block to hold knurl. 
Gages—Snap gage 
Production—60 per hr 
Lubricant——-Soapwater. 
Reference Fig 30-A 


hand groove is knurled. The knur! is seen at A and the 
work at B. 

The shells are ground on two diameters in front of the 
band groove, Fig. 31. Next, they go to the grinder, Fig. 
32, where the buttons are ground off the bases. A shell 
with the center button still in place is shown at A and a 
ground one at B. The grinding fixture is simple and 


consists of two V-blocks and an adjustable end stop. A 
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screw clamp holds the shell in place as the operator 
swings the work back and forth past the wheel. 





After this last grinding the shells are thoroughly in- 

4 _ spected all over. Careful check is kept in the shop also 

5 “ AT \b by inspectors as the shells pass from one machine to 
iia another. In addition to this the machine operators have 


gages to use where needed. Some of the rough and shop 






yA a ma! 
_ ig ES sail 


gages are shown in Fig. 33 and some of the finish gages 
in Fig. 34. A few of these are given in detail in Fig. 36, 





FIG. 31. GRINDING—TWO DIAMETERS but on account of the large number of similar gages that 
Machine Used. Landis grinder. have already been illustrated in our columns it has not 
“ixtures sed—None. “ : r 
Gages—Snap, ge and not go. been thought advisable to attempt to show more. The 
Production—10 per hr. . . 
Reference—Fig. 31-A. gages illustrated represent the types provided in this shop. 




















FIG. 33. ROUGH OR SHOP GAGES FIG. 34. FINAL GAGES 
A—Rough cut bottom; B—Finish cut bottom; C—Rough A—Bottom thickness; B—Go and not go plug; C—Ring 
taper; D—Rough taper; E—Finish taper; F—Finish taper; diameter; D—Powder pocket depth; E—Wall thickness indi- 
G—Lower cylinder; H Profile: I Rough powder pocket, cator; F—Go and not go diameter snap; G Profile; H—Pow- 
depth; J—Finish powder pocket, depth; K—Powder pocket, der pocket, go and not go; I—Diaphragm chamber go and not 
go and not go; L—Overall rough go; J—Dovetail; K—Overall 


The copper rotating bands are received all ready to 
slip down over the shell. This work is done by hand, or 
sometimes the bands need to be lightly tapped down. Thi 
shell with a band in place is set into a West banding 
machine at the rate of 95 per hr. The holder is just high 
enough to guide the copper band into the groove as the 
jaws close in around it. An expanding plug or mandrel 
is placed inside the shell to prevent any possibility of 











FIG. 35. THE EXPANDING MANDREL 





distortion or crushing. ‘This mandrel is shown in detail 
in Fig. 35. Here the taper center A is seen projecting 
slightly from the end of the expanding sleeve B. The 
mandrel is dropped into the shell until the shoulder C 
rests on the nose. The handle D is then held with one 
hand and the handle # turned with the other. This ac 
tion draws in the taper center expanding the sleeve and 
supports the inside of the shell just under the band groove, 
effectually preventing the groove from bulging inward. 








7 32 iR N NG "F CEN “u J INS a . ° . > 
7.6. Ce Cr as This is the last operation in this shop, as the rest of 
Machine UWsed—Gardner disk grinder . . . > . ° 
Fixture Used—Special holder on swing carrier. the work is done else where. After the final inspection 
rages Used—Overall. : 

Reference—Fig. 32-A. the shells are shipped out. 
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DETAILS OF A FEW OF THE GAGES, SHOWING 


TYPES USED 


FIG. 36. 


In the foregoing article it was intended to cover the 
general methods only, inasmuch as the details of the 
manufacture of the 3-in. Russian shrapnel have been 
covered in previous articles. 
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Broaching Special Slots in 
Turbine Drums 


By H. B. McDermip 


In manufacturing one type of Parsons turbines the 
problem of cutting a large number of special slots in 
connection with the blading work was put up to the boss 
tool maker for solution. The stock was brass or bronze 
in the form of disks about 14 in. thick, averaging per- 
haps 30 in. in diameter. Each disk contained a large 
number of slots; and as there were quantities of the 
disks to be machined, it was important to devise some 
niethod that would permit rapid production. 

Fig. 1 shows the design of the piece, and Fig. 2 is 
an enlarged view of the special slots to be cut. The disk 
was mounted on a heavy disk or jig of a diameter 
cnough smaller so that the supporting jig or fixture just 
cleared the bottoms of the slots of the finished piece. 

The whole contrivance then mounted upon the 
crossrail of a planer, and a spacing device was connected 
to the regular planer feed system so that with each stroke 
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TURBINE DRUMS WITH 


BROACH 


SPECIAL SLOTS IN 
MULTIPLE-TOOTH 


KROACHING 


of the planer platen the work was revolved through an 
angle equal to the spacing of the slots and rigidly held 
in place during the cutting stroke. 

The multiple-toothed broach, Fig. 3, was clamped in 
place on the planer bed. This broach was made in 
sections, the first tooth being the shortest and the line 
of the points of the others forming an acute angle with 
the planer platen, so that each tooth would remove a 
chip from the stock and the last one would finish the 
slot to the desired depth. The section A of the tool had 
side points parallel to the planer bed, for cutting the 
side notch A in the slot, Fig. 2. Its first tooth started 
the slot, and its last completed the work to finished 
size. Thus with every stroke of the planer a slot was 
completed to size, the tool withdrawn, the piece revolved 
by the feed mechanism through the proper angle, and 
another cycle of operations started. 

The work, being mounted on a tool head, could quickly 
be adjusted both horizontally and vertically; and once 
set at the proper height with its vertical center line 
over the tool, the work could be completed very rapidly, 
the changing of blanks necessitating the only pause in the 
job. 

It will be noticed that the small side slot complicated 
this tool problem somewhat, as for a plain slot several 
other methods might have been used. In this instance 
only one block was machined at a time, but with a more 
rigid fixture several might be machined. 
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Some Recent Developments in 
Tool-Steel Testing 


By R. PoLtiakorr*® 

On page 419 the beginning of Mr. Herbert’s article, 
“Some Recent Developments in Tool-Steel Testing,” is 
published. In this article the author refers (p. 421) to my 
experiments with finishing-operation cuts and reproduces 
two of my curves. About the work itself he says that it 
has been published in the Russian language only and 
expresses the hope that I may be “persuaded to make it 
available to readers in English.” In connection with this 
I may mention that my “Experiments with Lathe Finish- 
ing Tools” was made also the subject of a paper presented 
to the Manchester Association of Engineers (England), 
and this paper has been published in the “Transactions” 
of the association. Following is an abstract: 

Considerable attention has been given to the variation 
in durability with change in the cutting speed when tak- 
ing roughing cuts with carbon-steel eed steel 
tools, but very little experimental evidence has been pub- 
lished on the durability of these steels when taking ex- 


and high-s} 














WEAR 


FTG. 1. INDICATOR IN POSITION FOR MEASURING 


tremely fine or finishing cuts. The paper read by E. G. 
Herbert before the Tron and Steel Institute in 1910 deals 
with fine cuts, but these were obtained in trials made in 
his special tool-testing machine an! not in a lathe. The 
experiments referred to in this paper were made in an 
ordinary lathe and under conditions identical to those 
prevailing in the workshop. The tests were made with 
the object of showing the relation between the length or 
surface machined and the cutting speed for a prescribed 
degree of tool wear. 

To carry out these tests a short piece of steel (part of a 
cent. carbon) 


locomotive axle containing about 0.38 per 
about 1l, in. in diameter was selected in order to vive 
the necessary rigidity, and cutting was continued until 


the too! reached a predetermined bluntness. To measure 
the durability after the manner adopted for roughing 
tools—that is, to continue cutting until the edge of the 
tools breaks down—was found to be impractical and to 
judge from the appearance of the bar lacked definiteness. 
the trial pro- 
gressed by means of an indicator fixed in the rest imme- 
diately behind the tool (see Fig. 1). The indicator was 


as 


The bluntness was therefore observed 








mechanical technology, Imperial! 


Russia. 


*Assistant professor of 
Technical Institute, Moscow, 
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set to zero at the commencement of the cut and pressed 
against the bar so that as the tool became blunt and lost 
its cut the radius of the bar increased by a like amount 
and this was shown by the indicator. The indicator was 
graduated in two-thousandths of an inch, and the degree 
tests was 0.003 


of tool bluntness decided upon for these 
in.—that is, about 25 per cent. of the depth of cut. The 
lathe, however, was not stopped when the indicator at- 


tained this figure, but allowed to cut until the gage indi 
cated 0.002 In. As the exact de 


cult to measure when the tool is cutting, the indicator, on 


gree of bluntness is diffi 


the tool being withdrawn, was brought back to the start- 
ing point and the bar carefully measured as the saddle was 
slowly traversed by hand. 

The distance from the beginning of the cut to the spot 
O.003 was 


where the indicator showed an increase of in. 


carefully measured. The indicator was then brought back 





to the starting point. the bar mweve | through 90 deg, and 
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FIG. 2 CUTTING SPEED (FEET PER MINUTE) OF 
CARBON-STEEL TOOLS 


Length machined with change in cutting speed 


Similarly the distance 


} 


the foregoing operation repeated. 
an increase of 0.0035 
to the first observa- 


the 


traversed for the indicator to show 


180 and 270 deg. 
tion. There was very little difference 


measurements, and the average of these was taken to rep 


in. was observed at 
between four 
resent the length machined by the tool ere it attained the 
prescribed bluntness. A lubricant of soap and water was 
used in all the tests. ' 

After each test the tool was reground in a universal tool 
drawn the 
t the feather edge and 


erinder and an oil stone was lightly across 


cutting edge to slightly round of 


prevent ¢ rumbling at the commencement of the cut. 


Tests with Carbon-Steel Tools—Series 1 and 11 were 
made when taking a cut '/,,, in. deep by '/,, in. traverse. 


The former were carried out with a round-nosed tool 


having a cutting angle of 80 deg. and at speeds between 





AMERICAN 


16 and 57 ft. per min., while the latter series was made 
with a broad-nosed tool having a cutting angle of 85 deg. 
and at various speeds between 16 to 74 ft. per min. 

The results of these trials are shown in Fig. 2 with the 
cutting speed as ordinate and the length machined as 
abscissa. 


As the diameter of the bar (4.6 in.) was practically the 











same for both series of trials, the surface machined is 
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FIG. 3. CUTTING SPEED (FEET PER MINUTE) OF 


STEEL TOOLS 


HIGH-SPEED 


Length machined with change in cutting speed 


directly proportional to the length machined and both sets 
are comparable. 

Tests with High-Speed Steel—Series IIa and II] 
also 1Va and IVb, were made with tools having a cutting 
angle of 75 deg. on a bar (same as used in the carbon-steel 
trials) about 4.2 in. in diameter. The tools used in trials 
[11a and [Va were of the broad-nosed type, while the tools 
used in trials I11b and 1Vb were of the round-nosed type 
(for sketch of tools see Fig. 2). The results obtained 





) 
. 


nchee 


“ 


whined 
‘ 


enatr 








| aes | 
e—— _.-_— +, ——, —__} Loa - 





¢ 40 50 Ov 'V 
Hing Speed, Feet per Minute 
FIG. 4. CUTTING SPEED (FEET PER MINUTE) OF 
HIGH-SPEED STEEL TOOLS 
Length machined with change in cutting speed 


in the foregoing tests are shown in Figs. 3 and 4, where 
the cutting speed is plotted against the length machined. 
Lines connect the observations of the different sets, and 
the with their series number. The 


latter are marked 
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dotted line represents the mean of the observations for the 
several sets with broad-nosed tools. 

If the quality of the finish at different speeds as shown 
by photographs (not here reproduced) could be repre- 
sented on a diagram, the latter would take a form very 
similar to that given for the relation between the cutting 
The number of trials, how- 
definite conclusions 
they generally 


speed and surface machined. 
ever, is insufficient to enable 
being arrived at, but so far as they go 
indicate : 

1. That carbon-steel tools on the 
durable and capable of machining a greater surface than 
high-speed steel tools (compare Figs. 2, 3 and 4). 

2. That the surface machined (for a prescribed degree of 
bluntness), particularly in the case of high-speed steel tools, 
is not constant for all speeds, but varies irregularly with the 
speed (see Figs. 3 and 4). 

3. That the quality of the finish improves as the cutting 
speed decreases At high speeds the tool appears to pluck 
and tear the surface, and instead of the cuttings being sharp 
they frayed at the edge. This conclusion is supported 
by an examination of the photographs of the surface of the 


any 


cuts taken are more 


are 


bar, micro-photographs of the same and photographs of the 
chips themselves. 
4. That the broad-nose carbon-steel tool gives consist- 


ently better results than the round-nose tool, whereas in the 
high-speed steel tests the reverse is the case; that is, the best 
results are obtained with the round-nosed tool. Below 36 ft. 
per min. the round-nose high-speed steel tool is generally 
better than the round-nose carbon-steel tool, but above that 
speed the latter tool the best performance. At all 
speeds the broad-nose carbon-steel tool machines a greater 
area of surface than any of the high-speed steel tools. 


gives 


The chemical composition (percentages) of the high- 
speed steel tool used in these trials is as follows: 


Mn SS) » Cr Wo Ni 
0.01 0.023 4.49 14.45 0.31 


i) 
Cam Release for Spring Plunger 
W. 


Occasionally, all that is necessary in a jig to hold 


G Si 
0.61 0.10 


Traces 


By Burr BENNETT 
the work in place is a spring plunger with a heavy spring, 
as illustrated by the piece G, in which the four small 





CAM RELEASE FOR A SPRING PLUNGER 


holes are drilled with a multiple-spindle drill head. 
However, it is somewhat awkward to operate, and con- 
siderable strength is required to compress a spring such 
as that shown at F. The release of the plunger C may 
he made comparatively easy by milling the inclined plane 
or cam surface D on the end of bearing EF so that the 
pin A will follow up as the handle B is revolved. Turning 
the handle back to the limit will lock the plunger against 
forward movement. 
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Locomotive Superheater Flue 
Testing Machine 


The superheater flues are a vital part of the modern 
locomotive, and in order to test them thoroughly before 
putting them into the boiler for service the Soo line 
built a testing machine on a somewhat peculiar design 
at its Shoreham shops. 

This machine was designed by the boiler-shop fore 
man, M. Sobraske. Its outstanding feature is that the 
flues are tested under actual working conditions by hav- 


ing the pressure applied on the outside. The general 











FRONT 





FIG. 1. END VIEW OF FLUE TESTER 


appearance of the machine is shown in Fig. 1, which ts 
a view of the front from which the flues are 
serted. 

The cylinder is made of a length of 7-in. double extra- 
heavy pipe 25 ft. 6 in. long, the inside of which is bored 
out to 714 in. 
finished surface for the hydraulic leather-packed piston. 
The front end of the eylinder is closed by a removable 
cap that is tightened up by a substantial clamp arrange- 
ment operated by a screw and handwheel shown at the 


end in- 


in diameter in order to provide a good 


bottom of Fig. 1. The piston in the back end of the 
cylinder can be fitted to pipes of suitable 
length, so as to take care of flues from 12 ft. It. 
long. The ends of the flue and also the front end of 
the cylinder are sealed water-tight by hard-rubber rings 
that are inserted in the cylinder cap and the piston. 
After a flue is placed in the cylinder and properly 
tightened up, the space around the flue is filled with 


extension 


To 25 


Letters from Practical Men 
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water by simply opening the cock shown on top at the 
front end of the cylinder, After the cylinder is filled, 
the pressure is run up by the little hand pump on the 


left in Fig. 1. The flues are tested at a pressure of 
about 450 to 500 Ib. per sq.in. With this pressure on, the 
inside of the flue is inspected for leaks through the 
opening in the cap. An electric light is fastened in a 


similar opening in the piston on the other end of the flue, 
Fig. 2. 


and welded afterward by the acetylene method. 


In this manner any leak is readily discovered 


This machine paid for itself in a short time. Thre 
test In 
old set of flues where numerous pit marks have been 


flues in about 21% hr. 


men can a set of 34 an 


welded it is necessary to test the soundness of the welds, 


as even with the greatest care a flaw is sometimes devel 


] 


If these 
into the boiler without being tested, it often happens 


oped near the point of welding. flues are set 
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FIG. 2. REAR END WITH LIGHT CORD 
that from one to six or more flues have to be removed 
on account of leaks. The cost of removing and _ re- 


placing one leaky flue in a boiler is greater than the 


cost of testing the whole set in the machine described. 
Minneapolis, Minn. WILLIAM SEELERT. 


The Story of the Berry BasKets 


This story teaches the zeal with which Dr. Stratton 
to the system on 
the people of this country and the to 
which he is prepared to resort in order to accomplish 


seizes every opportunity foist metri 


devious methods 


his purpose. 


Several Northern states have laws making the dry 
quart the legal measure for berries and small fruits, 
the offering of such commodities in baskets of other 
capacity being illegal, and those so offering them 
subject to a fine. Some of the Southern states have 


no such laws, and early strawberries are hence shipped 
to Northern markets in of smaller capacity, 
which baskets, while legal at the point of shipment, are 
To remedy this 

; " 


baske ts 


illegal at the point of consumption. 


anomalous and troublesome situation, a committee 
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produce dealers endeavored to obtain the passage of a 
law at Washington making the dry quart the only unit 
of measure for small fruits and berries throughout the 
Upon applying to the authorities at Washing- 
Bureau of Standards, whose 


country. 
referred to the 


ton, they were 

ollicials framed for them a bill which was subsequently 
introduced by Senator Lodge of Massachusetts. On 
cursory reading, this bill seems to be framed to accom- 


plish its intended purpose, but closer examination shows 
the the 


Bureau of Standards: 


following little joker within it, due to action of 


sale of 


half 


act shall prevent the 
liter, 


Provided that nothing in this 
and berries by weight or by the 


the liter 


such small fruits 
liter, liter, on 


Not many of 
in which the bill, if it 


quarter multiples of 


the 
would act, 


our readers will recognize manner 


were to become a law, 


but when it is recalled that the liter is 
about 10 per cent. smaller than the 
dry quart, it will be seen at once 
that, since no dealer could afford to 
use a large quart while others were 
using a small one, the effect would 
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blocks B, which in 
31% in, apart. 
can be 


The carries the shear 
this particular 
The parting punches 
turned the other way to cut on the outside of the blocks, 


t- and 414-in. plates 


bedplate A 
case were lf, in, 
C are shaped so that they 


wide and 


making it possible to blank 314-, 
without extra expense. 

The parting punch is for trimming the material on the 
stop side. The disappearing stops D are to prevent too 
but the not 

The trimming is 
any mistakes. Besides the parting punches the punch 
holder # also carries the stripper F#’, which flattens the 
thin material. The slot in the center of the stripper 
is so shaped that it allows free passage to the punches G@. 


waste, accuracy of the does 


them. 


much piece 


require an imsurance against 








The holder H of the movable punches is kept in 
100 00 | 
‘ einai 
Detail of 
©HO OC 
Plates al 























he to make the liter the actual standard. r “ FIG. 1 
In other words, while the ostensible bea 
purpose of the bill was to make the » 
dry quart the standard, its actual effect FIG. 2 
would be to make the liter the standard. = |C| G Detail of = ; 
= = S Kx 3 —OK 
In explaining the matter the asso- at a F}5 Kx Punch oe (pl 
, — : > . TY tee z Lys 4 @ B.. —, L 
ciate physicist of the Bureau frankly tN “Spyt Dg and wer , 
stated: “We would not care to frame rf happy N M )f=o] 
a bill that would in any way interfere goozz7777 VY. DT ss Let 
with the metric system,” and, since { A | | | A 
| BY } 








no weights-and-measures bill can get 


past the Committee on Coinage, 
Weights and Measures without Dr. 


telling 
reform 


Stratton’s approval, that was equivalent to 


the country that no weights-and-measures 
which does not bear the metric label is possible. In 


this case a most sensible and much needed reform was 
blocked by the attitude of the Bureau, They have shown 
themselves willing to legalize the confusion of a 
standard if they can accomplish their object, which, first, 
last and all the time, is to the system in. 
The grotesque legalizing of two units of measure for the 
same purpose and the legalizing of the liter for a single 
“uniformity” to be 


F. A. HALseEy. 


double 


get metric 


purpose shows their professed aim of 
a sham. 
New York City. 
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Combination of a Press 
and a Subpress 


In punching very accurate plates in which some holes 
or grooves move up a few thousandths of an inch for 
has been 
customary to divide the job into two operations. A more 


recent method was to provide the die block and holder 


each following plate, as shown in Fig. 1, it 


with the punches for the shifting holes, with screws to 


displace them; but as it stands to reason that the boy 
who runs the press will forget, once in a while, to turn 
both screws, the mechanism often out of repair. 
The latest method is a 


by combining two 


was 
union of the two previous ones, 


dies, the movable one being the 


subpress of the fixed part, as will be seen in the illustra- 
tion, Fig. 2. 


COMBINATION OF A 


PRESS AND SUBPRESS 
ean slide 
Two 
main 


position by two pins J, over which the holder 
the holes being a close working fit. 
springs A’ press the holder // against the 
holder £. The guide pins J are rigidly placed 
in the movable block JL, moved by 
the screw M the guide plates N. The screw 
has its bearings in the bedplate. The head of the screw 
yy a snap-catch, 

assembling, the 
numbering 


up and dow ny, 
stout 





punch 
die which can be 


between 


turning is prevented b 
mistakes in 
with a 


is divided, and 


To safeguard against 
moving punch holder is 
stamp P, which makes only an impression in the punch- 
for each new lot 
JAN SPAANDER. 


furnished 


ings. The stamp has to be changed 


of punchings. 


a ms 


Brooklyn, 


" 
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Felt Polishing Wheel 


The illustration shows a type of polishing wheel that 
the ordinary leather-faced 
being that it will cut faster 
longer than the ordinary 
It was originally 
other soft-metal 


advantages over 
important 


coating 


has 
kind, 
and 


many 
the most 
retain its emery 
and it will not glaze 
designed for finishing aluminum 
cas stings, and for this work it is superior to every other 
type of wheel. It will, however, give excellent results 
on all kinds of metal, and most workmen prefer it to 
the leather-faced wheel. 

As will be seen from the illustration, this wheel has 
a thick felt ring mounted on a wooden wheel body. The 
felt must be and should be made of 


as easily. 
and 


wheel, 


ring continuous 
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rather hard hair felt. The body is formed by several 
thicknesses of wood glued together and so arranged that 
adjacent layers have the grain running in different di 
rections. ‘To prevent the hole from wearing out of true, 
it is provided with an iron or steel bushing. The bushing 
is held in place by a pair 
of iron disks, which also 


serve to strengthen the 
wheel and prevent the 


clamping nuts from dig 
ging into the wood. ‘To 
mount the felt ring satis- 
factorily, the wheel body 
made large 
the 


should be 
enough to require 
ring to be forced on. Be- 
the put in 
place, the eylind: ical face 


fore ring is 


of the wheel body and the 


inner face of the ring 
should be coated with hot 
glue. The ring should 
then be put on as quickly 





as possible. To aid in 
holding the felt 
position, steel-wire brads 
may be driven through the felt into the wood, or holes 
may be drilled and wooden pegs driven in. The brads or 
pegs should not penetrate more than one-quarter in h into 
the felt ring. 

Before the emery coating Is applied, the wheel should 
This may be done in a lathe, the wheel being 


NOT 


WHEEL WILL 
EASILY 


A FELT 
GLAZE 


ring in 


be trued. 
placed on a mandrel and the high spots on the felt ring 
removed by a The coating is then 
applied in the same manner as in the case of a leather- 


coarse file. emery 
faced wheel. 

The most the wheel is 15 
diameter, the diameter of the body being 12 in. 
thickness of the felt The wheel 
of any width required, and the felt ring may be 


convenient size of in. i! 


and the 
ring 114 in. may be 
rect 
angular, triangular, or half-circular in cross-section, as 
The proper cutting speed for a polishing wheel 
1,500 to 1,800 rp.m. 


G. A. ANDERSON. 


desired. 

is 6,000 to 7,000 ft. per min., or 

for a wheel 15 in. in diameter, 
Buffalo, N. Y. 


Riveting Studs im a Plate 


with Safety Dies 
The accompanying illustrations are views of a safety 
riveting die for the piece shown assembled in Fig. 


In the design of this die two things were kept in mind 
the safety of the operator and preventing the parts to 
be riveted from sticking in the die after the operation. 
The assembly of the die is shown in Fig. 1, which 
clearly brings out all the parts in their respective places. 
In this illustration A is the base plate, in which the 
die plate B works as a slide through the beveled fingers 
C and D. With the punch descending, the die plate is 
made to move under the punch, carrying with it the 
With the upward motion of the 


piece to be riveted. 
fast 


punch the finger D is released, and the springs £, 
ened to studs F, draw the die plate back to its original 
position. Finger C, by the slot G and 
guide H, serves also as a liner pin for the die. 


moving into 
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By bringing handle C 


ring 
Into 


The fixture for the die is shown in 
A is mounted on the pad B. 
position C’, the cam )) moves the gage pin #£, which gets 
the jaws F into proper position. By moving the handle 
into position C, the clamps @ press upon studs H, there 
by holding them in place during the operation. Moving 
the handle back to the position C releases the studs and 


enables the riveted piece to be taken out without trouble. 
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DETAILS OF A SAFETY RIVETING DIE 


The studs and the round plate are so held during th 
that the 
bushings cannot stick in 


Avenel, N. J. 


Work ol swaged 


the 


after the punch the 


die. A. OQ. ALEXAY. 


operation 


Hydraulic Expanding Mandrel 
for 4.5-Im. Shells 


The accompanying drawing shows a mandrel for 
holding the 1.5-2n. Brit sh high-explosive shells whil 
machining the outside. This mandrel will be found 


| cannot be used on 
1 


low spindle. 


useful when the air-operated mandre 
the lathe not 

The operation of th 
drawing. The 
in the chamber B, 
expanding the blades D. 


account of having a hol 
from. the 
¢ oil 


forward, 


mandrel is obvious 


screwed down on tl 


ram A, when 


forces the taper member C 


The idea of using hydraulic pressure on an expanding 


mandrel is a new one to me and would appear to have 














MANDREL 


HYDRAULIC EXPANDING 


usefulness for work otherwise difficult 


a large range of 
Lo hold. 


| am balls 


steel 
medium. 


also using a similar mandrel with 


instead of oil for the 
The reason for substituting the balls in this case is that 


pressure-transmitting 
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the lathe spindle is of such a design that it is nearly 
impossible to get an oil-tight joint between the mandrel 
and the lathe spindle. In order to use the steel balls it will 
usually be necessary to increase the total length of the 
mandrel. This makes a longer overhang of the work, 
so that the oil is the best where it can be utilized. 
New Glasgow, N. 8. JoHN S. Warts. 


% 


Efficiency im the Pattern Shop 


We hear a great deal about ways and means of reducing 
costs and increasing production in the machine shop or 
foundry. These plans are continually being brought 
to the attention of the management of enterprising con- 
cerns, but seldom is anything said of the savings that could 
be effected in the pattern department. Few 
realize the unnecessary expense and delays in production 
that are caused in the pattern department by not having 
it in closer touch with the drafting room and the foundry. 
Costs mount up in the pattern shop for several reasons, 


managers 


but under better conditions could be greatly reduced. 

In the first place too little consideration is given in the 
drawing room to the design of machine parts that are to 
be cast. Very often the construction of the pattern could 
be simplified, thereby reducing costs and in a great many 
cases further decreasing the expense in the foundry with- 
out affecting the design of the machine or part. 

Frequently machine parts are designed with pockets, 
projections or undercut portions that make it necessary 
for the pattern maker to core out under these parts in 
order to get a casting true to the drawing. This means 
extra work in the pattern shop and foundry and produces 
a rough casting, because the drawing room does not con- 
sider or does not understand that the design means extra 
work in patterns and foundry. 

Sometimes a drawing goes to the pattern shop for work 
that is still in the experimental stage. Unless 
pertaining to it are given, the shop makes up the pattern 


orders 


in first-class manner when a much cheaper pattern could 
have been made to give the casting wanted. 

Too often the foreman of the pattern shop thinks that 
he knows the best way to mold patterns and makes up 
some complicated work without talking the matter over 
with the foundry foreman. When the work is received, 
the foundry foreman refuses to accept it until it has 
been changed to suit him, and these alterations entail 
extra costs and delay. Often a pattern is made for a 
broken part of a machine, when the piece itself could have 
been sent to the foundry and used for making a mold with- 
out further cost. 

An example of how these things sometimes get by and 
run into money recently happened in a fair-sized shop. 
The machine foreman in rigging up an old lathe for a 
special job found that the faceplate, which was of cast 
iron, was cracked on one side. Instead of sending it to a 
near-by shop to be acetylene welded, he took it into the 
drawing room to have a sketch made for a pattern. The 
foreman of the drafting room gave it to one of the boys, 
who made a standard-sized tracing, all lettered. A blue- 
print was taken and the pattern ordered. The pattern 
shop upon receiving the blueprint and order made up a 
first-class pattern which in a couple of days was sent to 
the foundry with an order for one casting. The pattern 
was supposed to be for production, and three castings 
A week’s delay and an excess in costs in all 


were made. 
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departments that handled this part were incurred because 
the piece was too small to have much thought given to it. 
Thousands of dollars could be saved yearly in large con- 
cerns by having an efficiency man—a practical pattern- 
maker—work with the drawing room, pattern shop and 
foundry, to help them to coéperate. He would show the 
drafting room the needs of the pattern shop and the foun- 
dry, so that the designs might be simplified where possible. 
Ile would see that proper patterns ordered and 
would consult with the foundry regarding the best method 
of making patterns. With such a system the work would 
be carried through with the least delay and the lowest 
JoHN J. Eyre. 


were 


costs. 
Boston, Mass. 
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New York Preparedness Parade 


The greatest parade in the history of the country, if 
not the world, was reviewed in New York, May 13, by 
Mayor Mitchel, Major General Wood and Admiral Usher. 
The parade was composed of civilians representing 64 
trades or professions. It started at 9:30 in the morning, 
and the last platoon passed the reviewing stand at 9:40 
in the evening. At no time was there a break in the 
line of more than three minutes’ duration. 

A careful compilation of the number of marchers, made 
with indicators by representatives of the New York 
Times, fixed the total at 125,683, made up as follows: 


Male civilians (excluding bandsmen).............e.. 105,674 
DD <aigldsthd shad cane eke oO0Ge Sattedesesolaeeee 3,287 
A i a he i te ie dea eae ear ae ee 7,994 
Pn Ce SD, cot catednenss <60900000080608 728 
PED ao cca dd N eb eo nds ows 608 Sc eeee OSes cee eebeee 8,000 

WOE. dsb ckESadRde sends sdesivateansadideswesennd 125,683 


This exceeded by 45,000 the largest parade that had 
ever been given previously, the Sound Money Parade of 
1886, and exceeded by 50,000 the Business Men’s Parade 
in 1908. Over 60,000 men had to be refused enrollment 
because of the inability to pass more than the above 
number by the reviewing officers within the alloted time. 

There were no uniforms, no wheeled vehicles, and no 
horses except in the National Guard and those used by 
the Grand Marshal and his staff. But although civilian 
clothes were worn, almost every carried an 
American flag, which, besides the battalion colors, made 
a sight impressive beyond mere superlatives. 

The purpose of the parade was to impress upon the 
country at large, and to the pifflefists in Congress in 
particular, the overwhelming sentiment for preparedness. 

There were 7,000 engineers in line, marching in pla- 
toons of 20, each platoon with a leader, and they without 
any doubt presented the finest appearance of any body 
of men in line and earned many plaudits from the 
1,000,000 spectators who lined Fifth Ave. during the 
entire 12 hours. 

They were led by the Naval Consulting Board, com- 
posed wholly of engineers from the national engineering 
societies. Then followed the delegation from the Engi- 
neers’ Club; then the other engineers. 

It was the first time the engineers of New York ever 
appeared in a body, and it was a most significant event in 
many ways. When W. L. Saunders, Thomas A. Edison, 
and many others will march afoot in the ranks of such 
a demonstration, it betokens a depth and weight of 
publie opinion which ought to have an effect even on a 


marcher 


Congressman. 
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The Suggestion System 


On page 561 1 noticed with special interest the points 
raised by J. H. Davis on the suggestion system. I have 
had experience with suggestion schemes and am strongly 
in accord with his views. I think every practical man 
must be in agreement regarding adequate compensation 
to workmen for suggestions that are accepted by the 
employer. Also, I agree that, when any individual work- 
man is frequently introducing ideas, he is undoubtedly 
“worth watching.” Sometimes this type of man receives 
compensation for his ingenuity by being promoted to a! 
official position. Unfortunately the place is not 
always so remunerative as the old job. 


hew 
Consequently, th 
method of compensation has a tendency to make som 
operators withhold some of their ideas. Many conside! 
the present time only instead of looking to the future 
when sooner or later they would have a chance at a bigge 
job with more money. 

Of course, there are some men who take into consider 
ation the title that goes with an official position. But m 
experience with the average operator is that titles are n 
They do not pay the various household 


+ 


usually desired. 
bills. 

With regard to suggestion schemes for the smal] fin 
they should be encouraged as much as in a large plant. 
Instances could be cited where the small shop has aroused 
itself from the go-as-vyou-please-way to that of an “up-to- 
the-minute-shop” through the introduction of an efficient 
suggestion system. In fact, the system is often of most 
value when it is adopted in connection with a small firm, 
because the men pull together and everyone does his best 
to turn out work efficiently and smartly when his ideas 
are readily accepted and put into operation. The smal! 
shop foreman, however, must always be ready and willing 
to listen to the men and should solicit suggestions, because 
by so doing he will create a spirit of codperation that is so 
essential. A. EYLEs. 

Manchester, England. 
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From a Small-Shop Notebook 


I have read with interest J. H. Van Deventer’s 
“From a Small-Shop Notebook,” on page 588, and 
would like to submit a few kinks that may also be 


helpful to small-shop mechanics. 

There is another way than the one shown to make a 
reamer cut larger. This method is to take one piece or, 
better, two pieces of steel wire, solder one end of each 
to the top end of the reamer, leaving the other ends 
free. The size of the wire is governed by the size and 
number of flutes. It should be chosen to fill the space 
between the flute and the wall of the hole to be reamed, 
and adjustment can be had by shimming under the wire 
with paper. 

At one time I had some large steel washers cut from 
34-in. boiler plate, as shown in Fig. 2. By mistake 
they were made 0.010 im. too large in the bore. Instead 


Discussion of Previous Question 
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of throwing them away [ put them into the furnace, 
heated them to a bright red and then dipped them into 
cold water, as shown in the illustration, cooling the 
outside edge first by turning the disk around quickly 
and leaving a ring of hot metal on the inside next to 
the hole. The result was that this hole decreased in 


suftic iently for us to rebore it 


17K 








Mistakes are made as frequently in small shops as 
in large ones, if not oftener, and Fig. 3 shows a brass 
i] 1 

. . | 

| ‘ “i ° 

Fig.2 | . © A 

Reducing the Diameter Y 4 
ofa Hole A 


35 
Increasing the Diam ofa Brass Casting 


HELPFUL SMALL-SHOP KINKS 


casting in which during the finishing cut on the outside 


diameter the tool dug in as at A. 
faced to length, so by putting it under a hydraulic press 


The piece had not been 


and squeezing it endwise’ we were able to swell it enough 
to grind the diameter and get rid of the gouge. 
Holyoke, Mass. Josep G. Nose. 


Truing a Lathe Center Without 
a Center Grinder 


On page 821 is shown a method of truing lathe centers 
without a center grinder. This method is open to criti- 
cism. I tried it some 12 years ago and found it wanting. 
Roughing a center by hand so that it will run within 
'/,, in. of true is a delicate job indeed. Then lapping it 
with a piece of worn-down emery wheel is some task, i! 
the center runs out true, and also takes a lot of time. It 
will be anything but round if the wheel is held as shown. 
It will also be scored unless the wheel is moved to and 
fro parallel to the horizontal axis of center. This can 
only be accomplished by setting the compound rest at 
a proper angle, on lathes that have one. 

It does not make much difference if the dead center is 
sprung a little in hardening, for any error can be com- 
pensated for by adjusting the tailstock. 

Ours is one of many shops that do not possess a center 
grinder. We use two live centers. One is hardened and 
used during the roughing operation. Then the hardened 
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one is removed and the soft center, which is turned true, 
is inserted for the finishing operation. I have followed 
this method for several years, and it leaves nothing to be 
desired, G. STROM. 


Brooklyn, N. Y. 


Proposal to Standardize 
Machine Tools 


I was much interested in the report of the discussion 
at New Orleans of Mr. Miller’s paper on “Industrial Pre- 
paredness.” The point that me most was 
Mr. Alford’s suggestion of standardizing machine-tool 
designs and the resolution to have a committee to con- 
sider this feature. 

[ understand that the idea is to prepare 
designs of machine tools (which would be principally 
lathes) for the manufacture of munitions and to publish 
these standard designs and specifications. This looks to 
me like a most excellent idea because shell lathes, if 
properly designed, are really simple things to build, and 
with standard designs available, they could be produced 
by practically any machine shop, so that even from a 
standing start they could be turned out in almost un- 
limited quantities within a few months. This would 
leave the regular machine-tool concerns free to produce 


interested 


standard 


their standard machines, which would be needed in large 
quantities by the machine shops that were building the 
shell lathes, both for making the lathes and for tool- 
room equipment. 

I am also satisfied from experience that this would 
result in a great saving in cost. This is particularly 
true of the larger shells. We are making 8-in. shells 
and were offered for this work 30-in. and 36-in. engine 
lathes having 12-ft. and 14-ft. beds and costing from 
&2,000 to $4,000, equipped with regular overhead coun- 
tershafts and regular engine-lathe features. The lathes 
we are building for ourselves are 24-in. swing with 7-ft. 
and 8-ft. 6-in. beds and should be produced for about 
$1,000. 

We have done something ourselves toward standard- 
izing shell-lathe construction. We have a standard cross- 
section of bed which we make in four different lengths, 
and we find this equally satisfactory for 3.3-in. and for 
8-in. shells. We have four or five different designs of 
headstocks for this bed and some variations of each de- 
sign adapted to different operations and various sizes of 
shells, but any headstock can be put on any bed. Right 
here I might say that all of these headstocks have cast- 
iron spindles with driving gear cast integral. I think 
the first thing the committee ought to do is to cut out 
any business of “hammered high-carbon steel spindles 
bored from the solid” and also eliminate steel gears and 
‘“semi-steel,” which after all is only a polite way of say- 
ing cast iron. We also have a lot of different designs 
of saddles for different operations, but all having the 
same size of dovetails take a cross-slide. Most of these 
saddles take the one standard apron, which is very sim- 
ple and cheap to build. 

For feed we are using belt feed exclusively, and it 
is quite strong enough to pull two heavy cuts on the 
8-in. shell, reducing it at once from forging size down 


to 1% in. over finishing size. We use standard split steel 


pulleys on the spindle and a rod for driving the feed, 
we can readily experiment until we get the exact 


so that 
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feed that suits best. We use two feeds with jaw clutch 
hetween, so that we can have a roughing and a finishing 
feed. 

We are also making thread millers that take the same 
design of headstock and the lathes.. These are 
double-spindle machines, so that we can true up the coun- 
terbore at the same time we mill the thread. 

I certainly think that a good move is being made in 
suggesting the preparation of standard designs of ma- 
chine tools for shell manufacture. If the Government 
adopts the proposition to let small contracts for muni- 
tions in times of peace, I should think it would be a 
good plan to arrange so that some of the large shops 
would make up their own machine-tool equipment for 
making these peace-time orders. This would insure that 
a number of shops throughout the country had drawings, 
patterns, equipment and experience for making the ma- 


bed as 


chine tools necessary to produce munitions. 

It should be added that before this committee can get 
very far in their labors they will need to have before 
them standard designs and specifications of the shells 
that are to be produced, and as has been pointed out 
several times in the American Machinst, there is room 
for a good deal of improvement in the design of shells to 
make them economical to manufacture. It would there- 
fore seem desirable to first secure the codperation of the 
War Department in simplifying and standardizing the 
designs. H. V. Hatenr. 

Sherbrooke, Que., Canada. 


Sizes of Tap Drills for Varying 
Conditions of Work 


Perhaps the last sentence in my article on page 
should be qualified so as to prevent any misunderstand- 
ing. Tap action is as follows: A sharp tap tends to 
throw up what may be termed a slight burr on either 
side of the cutting point as it cuts the thread in the hole, 
thereby slightly increasing the amount of thread contact 
of the screw. With a dull tap this “burr” will be more 
pronounced as the tap is forced through the hole, which 
still further increases the amount of thread contact for 


wee 
iid 


the screw, especially in the softer metals, 
Indianapolis, Ind. O. R. KLeprer. 
& 
Curved-Lip Parting Tool for 
Planer or Shaper 


On page 284 Mr. Roberts illustrates a novel form of 
varting tool, which he has used with good results on 
cast iron. Equal results in either cast iron or mild 
steel are obtained by rounding the face of the tool as 
shown by the accompanying illustration. This shape 
has the effect of causing the chips to curl in the direction 
of their width and thus become narrower than the groove 
cut by the tool, and they will therefore clear themselves 
freely. It is usually recognized that the metal in the 
chips occupies more space than it did before being cut, 
with the result that, when parting with a square-faced 
tool, the cuttings wedge themselves in the groove, causing 
the frequent breakage of parting tools. 

A large fillet should always be left at the root of 
the cutting face. Otherwise, this is the weakest part 
of the tool, and in the event of breakage the whole end 


of the tool is lost. 
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The remarks of Mr. Groocock on tool lubrication 
page 296—are very interesting as showing the effect of 
different lubricants for different materials and opera 
tions. For producing a highly finished surface in 
relieving tool-steel gear cutters a mixture of lard oil and 


' = 





PARTING TOOL FOR STEEL OR CAST IRON 


turpentine may be relied upon when other lubricants 

fail. This mixture has also proved very successful in 

producing a smooth thread on tool-steel screws. 
Glasgow, Scotland. JOHN HoLpINna. 
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Glass-Cutting Experience 


Referring to the article on glass cutting, on page 
516, does not Mr. Little give a wrong impression as 
to the value of the diamond for cutting glass? The 
diamond as cut for finger-ring settings is about as 
suitable for glass cutting as the ball peen of a machinist’s 
hammer is for use as a scriber! 

My experience has taught me that there is everything 
in favor of a diamond glass cutter except the two facts 
that the diamond cutter costs more and that it is more 
likely to break if drawn sidewise across the glass. 

The diamond chips that are mounted in the commercial 
glass cutters that I have used have all been small thin 
pieces presenting a knife-like edge to the class. When 
carefully handled, they have shown a long life and have 
given the best of results, cutting a much smoother line 
than any steel-disk cutter. Myron E, Eppy. 

Rockton, Il. 


% 


Preparing for Manufacturing 
Munitions in the VU. S. 


The letter on page 908, by A. B. Chester, has much to 
commend it. My only criticism is with the second para 
graph. The making of munitions for foreign countries 
has two bad features: It supplies our possible enemies 
with war material to use against us, and it introduces thy 
temptation to foment the national rivalry between coun- 
tries in order to sell munitions at a large profit. The 
country can much better afford to pay a heavy bonus on 
material it needs for itself rather than have such scanda 
as were traced to the Krupp and other works a few years 
ago. Then, too, I fear Mr. Chester lavs too much stress 
on the need for the trained mechanic on much of the work. 

The making of heavy and machine guns probably 
requires skilled men for the most part, but this is not true 
in the case of shell and similar work, which forms the 

The 


great bulk of war supplies in the modern battles. 
majority of workers on shells in plants that are turning 
out the largest quantities never saw a shell before. And 
many of them never saw the inside of a shop before. Mod- 
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ern manutacturing utilizes s fully desig? 


that can be run bv inexperienced men 


ed mac 


(one oreat need Is TO stud) CATCTUTLIY the designs ots eo] 


and fuse parts in order that they mav be n 
rapidly and at minimum cost. This means 
ticular attention to tolerances, to prevent thei 
any finer than is absolutely necessary to h 
function properly. 

Mr. Chester’s plea for th opening of the 


+ 


ot war 1s along the right line, Widespread 


Is Ol Tar more value than any secre can Doss 


New York (itv. FRANK (. 


Device To Hold Center 
to Faceplate 


The accompanying illustration shows a 


t is much better than the ordinary sx 


r being mac 


ive the pa 


arsenals for 


he education of those who must make munitions in tine 


mntormation 


bly be. 


liu pson. 


W ork 


“hold back” 


trap or belt 


ace. ‘To me it appears better than two devices recently 


shown, one on page 188 and the other on 


Vol. 44. 


. ? . 
page 203 of 


In using this device the 5¢-in. threaded shank 


nserted through a hole in the faceplate and adjusted 


so that the long flat spring end will have just. the 


proper tension to hold the work n place when it 1s 
sprung over the tail of the dog. This arrangement is 
7 = 
——— \ 
f wane 
\ SPRING-TAILED “HOLD BACK 
very useful on production work, as the faceplate does 
not have to be screwed ba and forth on the spindle 


lor each piece, and it will fit any ordin 
or lathe dog. 


These spring do bd Dia areyetl 

hut the one shown is suitable for se on la 
to 20-in. swing. 

In removing work from tl: the it is 

<arv to swing this spring dog around until 

il of the lathe dog, so the fa late does 


he loosened. Herpertr M. 
Greenfield. Mass. 


iry faceplate 


or smaller, 


thes of from 


only nece 


it clears the 


not have t 


DARLING, 


Fractions, Decimals and 


Millimeters 


The equ''\ vl nt table on a i2 


mv practice in handling data 


prove interesting. 
] 


When scrapping catalogs, I take out all d: 


! 
and put between the covers of an old catal 


cription n 


that perhaps 


the clippi 


“uy 


ita or tables 
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These data sheets 
the cover 


that I am likely to want immediately. 
are trimmed to a standard size of 4x7% im, 
heing about 414x734 in. The sheets are entirely loose ; 
an elastic band around the covers keeps them together. 


Should I go 


to another shop, perhaps I should need 
different data. The data sheets that I do not immediately 
use I keep in stock in an envelope. If I have the matter 
there, I can remove from the book any data that I do not 
require, put the sheets back in the envelope and insert new 
data in the book. 

By this method I can locate your table of equivalents 
of metric and English units in a few seconds. 

Wembley, England. J. H. Davis. 


os 
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Side Shield for Emery Wheels 


On page 606 is a query about the objection to the use 
of the side of emery wheels. The chief reason is that 
the nature of the material and the shape of the wheel do 
not enable it to withstand much pressure in this direc- 
tion with safety, as the wheel is placed under bending 
strains. When the face is used, the wheel is under com- 
pression, to which it is more suited. 

As the popularity of the side of the wheel is due to 
as that of the disk grinder—the ease 


the same reason 
of obtaining a fairly true surface without exercising 
great skill—it follows that the side is used chiefly for 


the larger surfaces. Now in order to save time and get 
the same unit pressure a workman will employ greater 
total pressure than he would on the face, which is just 
the reverse of what ought to occur. 

I have seen wheels worn down nearly to a V-edge by 
this practice, spoiling the face for most uses. The thing 
to do is to install a disk grinder—even a small one using 
9-in. emery cloth will be found a remarkably handy 
tool. 

As the side of a wheel seldom gets a truing-up, articles 
ground on it are likely to appear flat when they are 
not, since the wheel shows a bearing all over the work. 
_* # S. E. Cory. 


~ 


T . 
Rochester, 


Blueprints Without Tracing 


Mr. Spalding, on page 803 of the American Machinist, 
writes about making blueprints without tracing. I, too, 
have taken advantage of the fact that very good blue- 
prints can be obtained from drawings made on bond 
paper with a soft pencil. Light-weight but very tough 
bond paper was selected. The scheme was found to have 
disadvantages as well as advantages. The lines rub off 
very easily, since a soft pencil must be used; and if 
the drawing is handled very much, it soon becomes 
smeary and dirty. Such drawings cannot be cleaned with 
art gum, as can ink tracings. 

These pencil drawings are good and economical for 
such work as jigs and fixtures, where only a few blue- 
prints will be made. The method is also satisfactory 
where an experimental model of a mechanism or machine 
is to be made. The drawings can readily be modified as 
the work of experimenting and testing reveals necessary 


changes and alterations. Notes can be written upon these 


drawings; and when the final mechanism or machine to 
be manufactured is decided upon, they can be used as a 
guide to make the permanent tracings, after which the 
peneil drawings are discarded. 
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Mr. Spalding also states that the usual method of 
making drawings to be reproduced by blueprinting is 
to transfer a pencil drawing on heavy paper to tracing 
cloth or but such has not been my experience. 
I have designed a number of small, although rather 
complicated, mechanisms, but have never found it neces- 
sary to make pencil drawings of the details before making 
An assembly drawing was 


paper, 


the final drawings on cloth. 
accurately made on heavy paper with a hard pencil. 
When the details were to be made, a few light guide 
lines were made on the tracing cloth with a soft pencil 
and the drawings made immediately in ink. I have 
found that such work does not require the service of a 
draftsman who is exceptional or out of the ordinary. 
Middletown, Ohio. W. E. SHARKEY. 


"=: 
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Sponges That Only Absorb 


The article on page 759 is fortunately true of only 
a small portion of the mechanical fraternity. One of 
the greatest pleasures in life is telling the other fellow 
how you thought out some little kink or saved time in 
doing a job. What a poor place this world would be 
if there were no chance to tell what you have done or 
if none of the wise ones could get together and talk over 
or publish their experiences for the benefit of the rest! 

Where would the mechanical world be today, if men 
like dear old Professor Sweet, or Taylor, or hundreds 
of others had kept their knowledge to themselves? I 
imagine that our Eastern friend mentioned by Mr. 
Godfrey could have given Mr. Middle West a few more 
valuable hints on how to make munitions, had be but 
walked through the shop to see how the work was being 
done. 

In all my experience in shop and factory I have never 
refused to tell a man what 1 knew about the work he 
was doing. This has never cost me a cent; but on the 
other hand, I feel sure that I have gained fully as much 
as I have given. It all broadens the mind, improves the 
capacity to think, brings out other ideas, makes friends, 
helps the other fellow and brings back to you information 
that you would not otherwise receive. Our Eastern 
friend has my congratulations on the way he handed 
it to Mr. Middle West, who I hope will profit by the 
experience. GerorGE G, LITTLE. 
Rochester, Minn. 


Lapping Holes im Steel 


On page 778 N. J. Miano tells his experiences in 
lapping out casehardened steel bushings. A lead lap is 
a poor tool with the best of lapping compounds, and 
with turpentine it is almost impossible to do good work, 
as this combination produces a sticky, black mass with 
poor cutting qualities. Even with brass a quick wearing 
away of the lap material is usually found. 

Far better results can be obtained with a coarse- 
grained, soft, gray-iron lap with a suitable expanding 
device, using No. 1-F carborundum mixed with a good 
grade of lard oil to the consistency of a thin paste. 
The lap should have a number of grooves running 
longitudinally to retain the lapping medium. 

New Britain, Conn. Wii C. Betz. 
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Changes and Future of Russia 


For many years Americans have ignored most foreign 
markets in favor of the excellent one at home. But the 
war has brought to our manufacturers a realization of the 
extent of the oversea opportunities, and headway has 
already been made in reaching out for foreign trade, par- 
ticularly in South America. 

The Russian market also offers great opportunities to 
American machinery builders, but is a field that requires 
careful handling and close study. Interest in its condi- 
tion and possibilities is rapidly increasing among manu- 
facturers. 

The Empire of Russia comprises one-seventh of the 
land area of the globe; its population is about 170,000,- 
000, the density being about 20 per square mile. (The 
density in the United States is 33 per square mile.) In 
1861 the 20,000,000 Russian serfs were emancipated, 
which was the first great step toward democracy. 

Since that time measures have been taken to place 
the peasants in the position of independent producers, 
principally of agricultural products. Russia’s industrial 
advance has been impeded by the religious fervor of the 
masses, most of whom looked askance at Western indus- 
trial development as bringing in its wake all the evils of 
which their rural life was particularly free. In spite of 
this the influence and prestige of the manufacturing 
classes continued to gain headway, until just prior to the 
war Russia’s imports amounted to $700,000,000 per year, 
or a per capita of about $4. 

While Russian tastes are simple, as is commonly the 
case in communities that are largely rural, the war has 
effected and is effecting tremendous changes, not only in 
wants, but also in character and education. The war has 
brought to Russia many German and Austrian prisoners 
who, to while away the time, have eagerly grasped the 
opportunity for manual labor and have taught the rude 
peasant some of the modern ways of doing things. Sim- 
ilarly, Russian prisoners in Germany have been employed 
in all kinds of skilled and unskilled labor. Here they 
have learned the advantages of systematic order from the 
world’s most successful organizers and have gained knowl- 
edge that will have its effect on Russia in the years to 
come. 

It is impossible to belittle the marvelous change that 
this enforced education of the Russian masses will cause 
in the needs for manufactured articles of these 170,000,- 
000 people. Familiarity with the conveniences of a 
higher civilization has invariably caused a desire for, and 
determination to continue to enjoy, such conveniences. 
The sentiment behind the remark of a high Russian 
official, to wit, “We ought to make the Kaiser a saint in 
our church, on account of the blessings this war has 
brought to Russia,” can be easily understood. 

At the beginning of the war Russia spent $500,000,000 
for vodka, the national drink. An imperial manifesto 
ordering prohibition has given Russia increased buying 
capacity to this amount in addition to a marked increase 


in personal efficienc Vv and output of labor, with its conse- 
quent further increase in purchasing power. 

There is a strong economic resemblance between Russia 
and the United the 
tween the two nations should prove of valuable assistance 
in the efforts of to their 
proper share of As been 
stated, Russia now imports about $700,000,000 worth 


States, and historic friendship be- 


American manufacturers get 


Russia’s foreign trade. has 


vearly. These imports may some day reach $3,500,000,- 
000 yearly, based on the American imports under similar 
conditions. 

The main feature of the Russian market lies in newly 
acquired tastes of a virile, energeti population. The 
prospect is indeed alluring. 


Reasons for Strict Government 
Imspections ’ 


There are so many phases to the problem of inspec- 
tion that it becomes a most complicated question. It is 
difficult when we must guard against accidental or un- 
intentional mistake only ; but when we are obliged to draw 
specifications so as to cover all attempts to “put over” 
inferior work or material, it is not only more difficult, 
but inflicts hardships on those 
dishonest. This 
with almost al] rules and laws 
too often suffer with the guilty. 


who have no intention of 
unfortunately, 
those innocent of intent 


being penalty, occurs 


This maxim is particularly true in the case of govern- 
ment specifications, 
ships imposed upon innocent parties by the inflexible 


Without excusing many of the hard- 


inspection and penalties for delays, we must not overlook 
the fact that these rulings are the direct 
honest in the It is unfortunately part 
of the shameful history of every country that unscrupulous 


result of dis- 


dealings past. 
men have not only supplied inferior material for profit, 
but by their cupidity and greed have sacrificed thousands 
of lives which to defend their 
property. So the many suffer by rigid rules because of 
the baseness of the few. 


were being riven very 


Government inspection, as with all other inspection, 
Any 
discretion leaves him open to influence of one kind or 
another. There should, however, be a man higher up, 
with sufficient judgment and authority to say what are 
allowable variations from standard. Such a man should 
have authority to remit unjust penalties, just as would 
This 
function cannot, however, be intrusted to a $1,200-a-vear 
clerk or to a political appointee, but must be given to 
a man with due sense of his responsibility, receiving a 
salary that removes ordinary temptation. 

We all know the faults and frailties government 
inspection, specifications and employees. But we too 
often forget that, in the United States, we, as private 
citwens and as business men, are the responsible parties. 
When we come to realize that “the Government” is not a 
thing apart, with all kinds of money to spend and a 


must be strict, so far as the inspector is concerned. 


be done by a reputable concern in private business, 


of 
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legitimate prey for all, but that it is our 


that we 
nearer to having it run as it should be. 
till then, shall we 


tion and penalties. Then can red tape be laid away and 


we will come 


Then, and not have rational inspec- 


juick action and results be secured. 

There are many who have had unpleasant and unprofit 
able experiences with Government contracts, owing to a 
variety of causes. Many are naturally resentful and re 


fuse to bid on Government orders. Some even go so far 
is to say that the Government can go hang before they 
the But 


the Government’s use of 


machines for arsenals, 
that 


their 


will supply any more 


these men do not realize 


machines is for protection; that we are so 


hound together that the injury to one concerns all. 
the Government 


those 
to try to Imagine that 
No government ever has been, and prob- 


But it We 


wre a part and parcel ol it. and 


It is of no use 
is run perfectly. 
is our Government. 


We the 


it is up to us to try to make it better instead of saying 


ably none ever will be. 


pany freight, 
we do not want to play the game. 

We must remember that the Government is not a polit- 
ical party, bo matter who happens to be steering it at the 
moment. It is the mechanism we have constructed so that 
we can attend to the business of earning a living. If the 
faulty, let us and rebuild it. 


nechanism is redesign 


A Criterion of Honesty 


A number of the leading financier of the 
made the statement before a Congressional colm- 
mittee that and 


collateral. 


years 


avo 
cOUnTrY 
money is loaned on character not on 
While we should not expect a Federal bank 
examiner to be governed literally by this dictum, any 
hanker will agree that the best security for a loan is the 
integrity of the borrower. 

The most rule of 
of life is taught child 
ship—*Honesty is the best policy.” 
so early that the words mean very little when they are 
As children we take for granted that hon- 


Important conduct for the business 
exercise in 


It is in fact taught 


every as an pehman- 


first learned, 
rather 


esty Is the best policy. It seems unnecessary to 
make so much fuss over such an obvious statement. Hon- 
esty at that age means not to lie for gain, not to steal 
and not to murder. Being honest looks easy. It is 


only after we have been in the hurly burly of competing 
for a living that some of the maxims learned early in 


Honesty be- 


their true meaning. 


not so susceptible of exact definition 


life are revealed in 


comes a new word, 
us We thought. The problem of ( hoosing the honest course 


of action is sometimes very complex. Only the finest line 


may separate the the 
The young man is fortunate whose powers of discrim 


honest from dishonest course. 


ination are naturally keen (it is often only a good sense 
of values that leads to the right decision where the ques- 
tion is complex, and not necessarily superior moral in 
tegrity) or who has good advisors to guide him in solving 
Rach correct 
that eventually be- 
character. 


problems, decision 


the 


his early perplexing 


hi Ips, 


I 


fabric 
the 


however, to weave 
the habitual 
The eynie will say that strict honesty demands sacrifice 
of self-interest and is therefore not compatible with ma- 
This is the saddest bit of sophistry of 


comes garment of man of 


terial 
all. 


Hess to 


SUCCESS, 


The statement to which we have alluded bears wit- 


that. 


Grovernment, 


as individuals pay every cent that it spends, 
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There is no truer criterion of the honesty of an em- 
ployee than unswerving loyalty to his employer. This 
is an application of the policy of honesty which young 
men sometimes fail to make. Loyalty and whole-hearted 
allegiance to the cause in which we are engaged are the 
factors that very largely determine our ultimate success. 

| . % 

The Tavenner bill in Congress, to prohibit time study 
and payment of bonus in all Government plants, is not 
But the danger from the attempt has by 
The next attack may be expected in the 


likely to pass. 
ho means 
nature of riders to the four great appropriation bills— 


These riders when 


rone. 


army, navy, postal and fortifications. 
offered, fol'owing the precedent of last year, will prohibit 
any money appropriated in the bills from being used for 
time study and bonus payment. 

[t will 
be an attempt to establish the same prohibitions on all 


Of course, the next step 1s easily foreshadowed. 


Government work done in private plants. Such Congres- 
sional action will pointed to the 
iniquity of the great movement for industrial progress. 


also he is proof of 


The Bureau of Foreign and Domestic Commerce in 
a press notice quotes approvingly from its special agent, 
J. A. Massel, as follows: “It is evident that, if one excepts 
agricultural machinery and possibly a few other lines of 
minor importance, the American manufacturer has thus 
far had virtually no market in Argentina for his products 
in general and for machine tools in particular.” That is, 
“  . . . if one excepts agricultural machinery ‘ 
no market in 


” 


the American manufacturer has 
Argentina 


American machine-tool builders will be pleased indeed 


for machine tools. 


to know that “agricultural machinery” is machine tools. 
And what will they think of the reliability of the reports 
of a “special agent” who writes such an impossible 
opinion 7 

As a matter of fact, 40 per cent. of the machine tools 
in South America were made in the United States. 
Ninety-nine per cent. of the machines in the largest ma- 
chine shop in that great continent—the Tafi Viejo shops 
of the Argentine State Railways, with 5,000 employees 
are North American. 

& 

A correspondent of the American Machinist called 
attention to the trouble of his agent in Uruguay over some 
descriptive literature sent down from the United States. 
The difficulty measures 
given were in English units and the origin of the matter 
A letter from the Uruguayan consul im 
It reads: 


arose because the weights and 


was not stated. 
New York clears up the law in the matter. 

“In answer to vour communication of the 21st inst., I 
heg 
the Minister of Industries of Uruguay on Sept. 25, 1915, 
law of Oct. 2, 1894, making unlawful the cireu- 
Uruguay of catalogs and other printed matter 


to inform you that according to a Decree signed by 


the 
lation im 
where weights and measures other than those expressed 
in the decimal-metrical system are mentioned has no bear- 
ing and does not apply to catafogs and other literature 
printed by foreign firms in foreign countries.” 

The point to that catalogs 
printed matter intended for circulation in Uruguay and 
containing matter expressed in English measures must 
also state that they were prepared and printed by foreign 


remember is and other 


firms. 
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Screw Header Supplied with Using just the right amount of metal instead | 
Friction Feed surplus, as is customary to insure full heads, relieves t! 


pressure on punch and a bhi ses their life. lt 


The primary advantage of the friction feed on the also relieves the stresses on the machine, ‘| he Op ratol 
header shown in Fig. 1 is that exact length of stock can start and stop the feed as well on the back stroke 
can be fed at each stroke of the feed lever. This is not of the feed arm, doing away with the making of short 
possible with the ratchet feed, as the surface of th on bung heads. The friction is adjusted to slip with 
ratchet cannot be spaced to suit all different lengths of usual strain, avoiding breakage in case the blank sticks 

In the lies, 





There is no stop on this machine, This saves weal 
on the feed rolls, caused by setting the stop to feed 
too much wire and then letting it slip. soon wearing tli 
rolls out of round and nece tatu frequent replace 
ments. The cutoff is so constructed that it does not 
operate as long as there is any pressure on the pune 
This arrangement saves the wear from excessive friction, 
which is more than many seem to realize. 

Th sc headers are made by the Asa S. Cook Co.. 605 


Franklin Ave., Hartford, Conn., which makes five siz 


} 
| 


1e, nele-blow, cold-headin: 


ol both solid- and Opel ( 


machines. 


Portable Pneumatic Tapping 
and Drilling Machine 


The machine shown was designed for tapping holes 


for stay-bolts and screwing bolts into place in all kinds 


of firebox work. It may also be used for drilling and 











reaming holes in other work up to 114 in. in diameter. 











FIG. 1. SCREW HEADER 


blanks, which results in a waste of stock in imperfect 
blanks. The friction device, shown in Fig. 2, enables 
the feed to be regulated, while the machine is running, 


























FIG. 2. FRICTION FEED OF HEADER PNEUMATIC TAPPING AND DRILLING MACHINE 


to give just the amount of stock necessary to make a With a working pressure of 100 lb, it runs at a speed 
perfect head without fin or flash, provided, of course, of 175 r.p.m. and develops 24% hp. When used for 
that the punches and dies are in good condition, rolling boiler tubes, it will roll out a complete set of 
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hundred 214-in. boiler tubes, including both ends, 
in 6 hr. It is composed of but parts— 
throttle handle and all. The total weight in working 
order is 28 lb., and it is made by the Baird Pneumatic 
Tool Co., Topeka, Kan, 


three 
hine 


gears, 


Special Shell Equipment 


The illustrations herewith represent a line of special 
Horne, Dale, 
to the machines 


shell-making machinery developed by 
Brown Co., Chicago, Ill. In addition 
shown there are incorporated in the complete line a 
cutting-off machine, a banding machine and stamp rolls, 
thus providing complete machining equipment for shells 
ranging in size from 3 to 12 in. 

It will be observed that the machines are of the single- 
purpose type and heavily proportioned. The designs were 
worked out in a large munition-manufacturing plant 
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both directions. All in the apron are of steel, 
except the worm gear, which is of bronze. 

Two roughing lathes are used. The first roughing 
lathe, shown, rough-turns the diameter and rough-faces. 
The second roughing lathe, not shown, takes the second 
roughing cut on the diameter, finish-turns up to the end 
of the band groove and finish-faces the end. 

The only difference in the two lathes is that the first 
roughing lathe has gear reduction on the spindle and 
has a drive pulley and pinion running on a stationary 
bearing, while the second roughing lathe is driven direct 
by a pulley on the spindle. 

The grooving machine, Fig. 2, undercuts, 
waves and forms the radius on the end of the shell. The 
machine is driven direct from the lineshaft and is started 
and stopped by a jaw clutch on the main-drive pulley. 
Two tools are used, one in front and one in back of 
the tool carriage. The operator can use either power or 


gears 


grooves, 























FIG. 1. SHELL-ROUGHING LATHE 
Swing over bed, 16 1n.; swing over tool-post slide, 7 in.; 
ters, 24 in.; driving pulley, 19x5%4 in.; floor space, 41x84 in.; 


distance 
weight, 3,200 Ib. 


between cen- 








FIG. 2. GROOVING LATHE 


Swing over bed, 20 in.; swing over tool-post slide, 4% in.; cutting tool, 10 in. 
carriage, 17 i 


over bed; distance from spindle to extreme travel of 


between ways, 8 in.; width of bed, 16 in.; driving 
dle, 1% in.; floor space, 2 ft. 6 in. by 7 ft. 4 in.; 
and were adopted as marketable products only after meet- 
ing the exacting requirements of shell production. 

The roughing lathe, Fig. 1, has a long hollow spindle 
and powerful driving mechanism. The tailstock has a 
double spindle, one operated by a double-pitch screw 
for fast travel and the other by a five-pitch screw for 
tightening. The machine has three traverse feeds and 
three crossfeeds. Provision is made for hand feeding in 





pulley, 20x5% 
weight, 3,200 Ib. 











SINGLE-SPINDLE DRILLING 


MACHINE 


Distance from table to end of spindle, 
when up, 30 in.; travel of spindle, 20 in.; 
power feed per revolution of spindle, 
0.012 in.; large diameter, 3}4 in.; small 
diameter, 3% in.; diameter of sleeve, 7 
in.; driving pulley, 31x6% in.; pulley 
speed, 170 r.p.m.; height overall with 
spindle up, 11 ft. 8 in.; floor space, 28x50 
in.; approximate weight, 6,200 Ib. 


FIG. 3. 


in.; distance 
in.; hole in spin- 


hand feed when grooving, and the front tool waves and 
forms the radius. Stops enable the operator to get all 
distances exact without the use of hand gages. A swing- 
ing stop located on the tool carriage locates the base 
end of the shell. A double swinging stop located on 
the bed of the machine locates the grooving tool and 
When the waving tool is located, 
The re- 


also the waving tool. 
the tool carriage is automatically reciprocated. 
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FIG. 4. SHELL-FINISHING LATHE 
Swing, 18 in.; width of ways on bed, 17 in.; height from floor to center of 
spindle, 44 in.; driving pulley, 20x5% in.; floor space, 3 ft. 4 in. by 6 ft. 8 in.; 
approximate weight, 3,000 Ib. 


pa | " 














FIG. 5. SHELL-NOSING LATHE FOR 3.3-IN. SHRAPNEL 


Swing, 14% in.; width of ways, 17% in.; height without legs, 2 ft. 5 in.; driv- 
ing pulley, 14x5% in.; spindle, 9% in. in diameter by 19% in. long; floor space, 
2 ft. 9 in. by 5 ft. 














Teaaale 





FIG. 6. COPPER-BAND TURNING LATHE 


Distance between ways, 16 in.; driving pulley, 24x7% in.; height from floor to 
center line of spindle, 44} in.; large diameter of spindle, 5 in.; small diameter of 
spindle, 4 in.; diameter of front spindle bearing, 5 in.; diameter of rear spindle 
bearing, 4 in.; height overall, 61 in.; floor space, 2 ft. 8 in. by 7 ft. 6 in.; weight, 
3,850 Ib. 
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ciprocating motion for waving is ac- 


complished by a hardened tool-steel 
roller contacting by spring pressure on a 
chilled cast-iron wave ring. The ma- 


chine may be equipped with either 


air-operated or mechanically operated 
chucks. 

The single-spindle drilling machine, 
Fig. 3, 18 designed to be sulficientl) 
rigid to maintain alignment. The col- 
umn is of one-piece construction. The 
machine is equipped for hand and pow- 
er feed. The power feed is of the fric- 
tion type and quickly engaged and re- 
leased. An automatic feed trip is also 
used for releasing the feed. For hand 
feeding, a large handwheel is provided. 

The lathe shown in Fig. 4 is intended 
for finish-turning the nose and diame- 
ter. A heavy pulley on the end of the 
spindle acts as a flywheel and aids in 
eliminating tool chatter. The nose end 
of the shell is screwed to a hardened 
tool-steel threaded plug located in the 
end of the spindle. The base end of 
the shell is centered and held in a self- 
centering center of special design. Mi- 
crometer-screw adjustment facilitates 
setting the tool for diameter. The ma- 
chine is equipped for hand and power 
feed. 

A turret forms part of the cross-slide 
on the nosing lathe, Fig. 5. The tur- 
ret indexes in three positions. When 
indexed in the first position the nose 
end of the shell is bored and faced; 
in the second position the inside ra 
dius is formed; in the third position 
the shell is tapped. The machine is 
equipped for hand and power feed. 
Large, heavy handwheels are furnished 
for hand feeding, Three feeds are pro- 
vided for power feeding. The feed 
screw for longitudinal feed is located 
in the center of the carriage. 

In the copper-band turning machine, 
Fig. 6, the shell is held on the base 
end in a double-acting air chuck pro- 
vided with hardened tool-steel jaws. 
The chuck fits into a large high-carbon 
steel spindle running in babbitted bear- 
ings. The nose end of the shell is held 
in a centering device which is made of 
hardened and ground tool steel running 
in a large bronze-bushed bearing, tap- 
ered so as to take up for wear. The 
turning tool bottoms solidly in the tool 
holder, which has three adjustments 
one for the approximate height of the 
tool, one micrometer adjustment for 
the exact height and a side adjuster. 

The machine is equipped with an au- 
tomatic indexing magazine holding four 
shells. The feed is thrown out auto- 
matically by an adjusting feed ti 
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Crank-Drivem Slotter and New 
Speed Gear Box 
The special feature of the crank slotter shown in Fig. 

1 is the swiveling cutter which adjusts 5 
deg. each side of the perpendicular. This ad- 


bar euide 


swivel 





ae Te P 


PRILADEL Pate 














FIG. 1. CRANK-DRIVEN SLOTTER 
justment is designed to make the machine especially 
adapted to die shaping. When furnished for toolroom 
work or duplication of parts, positive turret duplicating 
stops are added to the cross and lateral table motions. 
The machine is driven by a 5-hp. 750-r.p.m. 50-cycle 
3-phase 190-volt motor. ‘To permit the use of a constant- 
speed motor on this machine and a number of its other 




















FIG. 2. OIL-TIGHT SPEED GEAR BOX 


tvpes of machine tools the builders, Newton Machine- 
Tool Works, Philadelphia, Penn.., have developed the oil- 
tight speed-change gear box in Fig. 2. This 

fitted with all steel or bronze mounted 
on a sliding sleeve and controlled by latch levers fitted 


shown 


box is gears, 
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through the covers. The speed box is mounted within 
the upright. 

In order to dispense with belt shifting on belt-driven 
machines the speed box has been arranged to permit, 
when desired, the mounting of a single-step driving pul- 
ley on the opposite end of the shaft to that occupied by 
the driving gear as used on motor drives, 


Pulley-Type Clutch 


In the disk pulley-type clutch shown the wear is taken 
up by suitable lining which may be readily and economi- 
cally renewed. 

The clutch is so arranged that when released the clear- 
without drag. 


ance is sufficient to afford a clean release 

















PULLEY-TYPE CLUTCH 
A large frictional surface is also provided. The engage- 
ment is gradual and the release instantaneous, 

The clutch pulley is supplied singly when the reverse is 
not used and is designed to be particularly adapted for 
machine-tool application. It is a recent product of the 
Porter Machine Co., Wooster, Ohio. 


} 


Tools for Extra-Deep Keyseats 


While the tools shown closely resemble those previously 
made by the National Machine Tool Co., Cincinnati, 
Ohio, some changes were necessary in order to make them 
cut the extraordinary depth of keyseats required. As the 
figures will show, these keyseats are 114 times their width 

















TOOLS FOR EXTRA-DEEP KEYSEATS 

shown, }}_ in. in diameter, to cut keyseat 
in. wide by # in. deep. Next size, 1% in. in diameter to cut 
% in. wide by % in. deep. Largest size, 2 in. in diameter, to 
cut % in. wide by , in. deep. 


Smallest size 
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any other way and still 


These 
The milling cutters are of 


and would be difficult to cut in 
obtain a slot true with the bore. 
for use in a drilling machine. 

high-speed steel, and the keyseats are finished at one cut. 


tools are intended 


") 


Slip-Ring Induction Motors 


moro s, designed espe it] 


A line of slip-ring induction Cli 
for heavy work, has been recently developed by the West 
inghouse Electric and Manufacturing Co., Pittsburg! 
Penn. The motors are furnished 11% to 200 
hp. The frames of tle 
steel laminations riveted between forge: 


in sizes from 


smaller sizes made up o 


are 
17 


-steel end shields: 


] 
in the larger sizes the frames are made of rolled steel 


CATALOGS 


TRADE 


veeevnesanecneueconanenenn ce 


E. E 


erd arbor 


Bartlett, 326 A Street, Boston, Mass Catalog. Green 


Illustrated, 28 pp. 4x¥ 


press. 


Buffalo Foundry & Machine Co., Buffalo, N. Y¥ Cat ) 
No. 1604 Bell steam hammers. lilustrated, 34 pp., 8%2:x1l 1 
G Almorth, $66 Grand Ave. New Haven, Con: Cc 


table Illustrated 
Hartford, Conn 


7. 
cular. 
The 


Almorth practical drawing 


Hartford Machine Screw Co Catalog 


Machine screws, nuts, set screws, cap screws, ete. Illustrat« 
66 pp., 6x9 in. 

The Asa S. Cook Co., 605 Franklin Ave., Hartford, Conn 
Catalog No. 25 Wood screw machinery, rivet machines, 
open and solid die headers. Illustrated, 32 pp., 6x9 in 

The Wallace Barnes Co., gristol, Conn. Booklet No. 7. 
Springs, screw-machine products, wire, steel Illustrated, 2s 


pp., 642 x8 be in. 

Armstrong Cork and 
Pamphlet “Nonpareil High-Pressure 
Surfaces.” Illustrated, 84 pp., 6x9 i: 

Boston Gear Works, Norfolk 
phlet Worm gears, worms and 
oxY in 

Chicago Pneumatic 
Bulletin E-39. Duntley 
6x9 in 

The Leeds & Northrup Co., 4901 Stenton Ave 
Penn Bulletin No. 875 The Potentiometer 
rometry. Illustrated, 28 pp., 8x10% in. 

G & C Electric Manufacturing Co., Garwood, N. . 
Bulletin No. 101. SL motors. Illustrated, 20 pp., &x 
10% in 

The Richardson-Phenix Co 
No. 5. Oil filters Illustrated, 24 pp., 

The Graton & Knight Manufacturing Co 
Catalog No. 3 Leather belting, leather, packings, straps, 
cement, belt dressing, etc lllustrated, 120 pp., 6x9 in 

Brown & Sharpe Manufacturing Co., Providence, 
Catalog No. 136 Milling, grinding, gear-cutting and 


Penn 


Heated 


Pittsburgh, 
for 


Insulation Co., 
Covering 


Quincy, Mass. Pam- 
lllustrated, 10 pp., 


Downs, 


spirals. 


Building, Chicago, Tl. 
lllustrated, 8 pp 


Tool Co., 


electric 


Fisher 


grinders, 


Phiiade Iph a, 
System of 1 
and T 
Type 
Milwaukee Wis. Bullet 
$%x11 in. 

Worcester, Mass 


belt 


R. I 


screw 


machines, machinists’ tools, ete. Illustrated, 646 pp., 34%x6 

Waterhouse Welding Co., Pelham St., Boston, Mass Cata- 
log. Oxyacetylene welding and cutting outfits Illustrated, 
6x9 in. 

Alston Saw and Steel Co., Folcroft, Penn Catalog Hack 
saw blades Illustrated, 12 pp., 3%xs it 

Charles H. Besly & Co 118-124 N. Clinton St Chicago 
Ill. Catalog No. 16 Machinists’ tool mill and railroad sup 
plies, brass, copper, bronze and german silver in sheets, rods, 


taps. oil « 


7x9% in 


pel 


wire cloth, te 
lllustrated, 772 pp., 


ass 


wire and tubes, br 
disk grinders, etc 


PERSONALS 
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sous ccnenesrennsusesurennonecnconereaseneurennes é 





of years tool superintendent of 
>. Penn n the 


H. T. White, for a numbe 
the Modern Tool Company, 
company in the Detroit territo 


Erie now represents 


has been appointed manager of 


D. M. Crossman publicity 
the Niles-Bement-Pond Co., succeeding H. M. Cleaver, 
recently transferred to the Plainfield works. Mz 
formerly anager of publicity 


who was 
Crossman 


was assistant n 


senveenns wn Me 


OBITUARY 

















of the National 
Tll., died at his 
illness. 


Niedringhaus, superintendent 
Stamping Co., Granite City, 
Mo., on May 20; after a long 


Oliver B. 
Enameling and 
in St. Louis, 


home 
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W elles, 
lwaukee, Wis 


inventor of the friction adjustment 
May 14 Mr. Welles w 


Fred Arnold 
for calipers, died in M 


born in Milwaukee, June 9, 18f After attending the publi 
schools he entered the employ of the Edward P. Allis Reliar 
Works, where he learned the machinist’s trade From « 
youth he had shown great aptit e for things mechanical ind 
many steam engines, boilers and othe I chines wer buil 
in his father’s gun shop In this work as a boy and later 
an apprentice, considerable experience was Lined ind 
invented a cut-off and governor w! h bic to become 
disturbing element in st« engineer $ He Iso invented at 
1djustment for calipers and i type of surface gage hav 
features not found on an others then made In all he 
veloped about one hundred different patentable tools it 
never patented them owing ot cont ial barrier of l 
health After serving his apprent hip he vacillated betw 
the cut-off scheme and his tools chose the latter is the 
former seemed to him too ¢ ti sche e to launch for s 
or health, altho h it } 1] 1 very tisfactory expe 
mentally So he placed the W es ca er on the market 
1889 In 1894 he became greatly interested in the gas ens 
nd anumber of different typ ot I ‘ were built He is 
iong the first to enter the ut obile field, and built a i 
having numerous original feature h as the planetary 
and cantilever spring as now use the ca in general be 


after that of Leon Bolles Frances In 1905 he 1 


modeled 


to Waukesha, Wis where he also move his tool busing 
Continual ill health forced hir to dispose of this busi 
to one of his friend lf é lovee 


BUSINESS ITEMS 


Van Dorn & Dutton Co., Cleve nd, Ohio, has 
Denver, Colo., offices fro the Ids Bu 
t ¢. H. Davidson, district ‘ ma 

To more adequate take ca 
New England the Hoskins 
opened a branch office in the Equit 
which J. E. Hines will be in charge 

The Modern Tool Company, Erie 
vote their manufacturing facilities exclusiv 
self-contained internal, plain and universa 
suance of which policy the have disposed of their 





f rowing business in 
ifacturing Company has 


Bbldg., Boston, Mass. of 


i » decided to de 
ely to their line of 
l grinders, n pur 
overte 











countershaft line of grinds to A t 2. Oet. Ci izvo. | 

| FORTHCOMING MEETINGS | 
Master Car Builders’ Assox tior Annual meet j 

14-17, Atlantic City, N J Josep! W Taylor secretal 


Building, Chicago, II! 


iy Master Mechanics’ 


Kar pen 


American Railw Association 


meeting, June 17-21, Atlantic City, N. J Joseph W. Taylor 
secretary, Karpen Building, Chicago, I 

American Societ for Testin Material Annual meetins 
June 27 to July 1, 1916, Hotel Tr more Atlantic Cit N. J. 
lo ir Warburg, secretary, Universit of Pennsylvania, Phil 
delphia, Penn 

American Society) o! M nical Ie neers Monthly 
meeting first Tuesday Cal 1 W Rice, secretary, 29 West 
Thirty-ninth St., Ne Yor ( 

Boston Branch National Met Tr ‘ Association Monthly 
meeting on first Wednesday of each mont! Youne’s Hotel. 
W. W. Poole, secretary, 40 Central St Boston, Ma 


Association of Mechanical Engineer Monthly 
J. A. Brooks, 


Providence ! 
meeting fourth Wednesday ea n " 
Providence, R, I 


tary, Brown University, 

New England Foundrymen’s Associatior Regular meet- 
ing second Wednesday of each mont Exchar e Clul Bos- 
to M : Fred F. Stockwell, 2¢ Broadw Cambridgeport, 
Mas 

Engineers’ Society of Wester! Pent lvar Monthly 

eeting third Tuesday s tion 1 tir t t Tuesday elmer 
Kk. Hiles, secretary, Olive Building, Pitt urgh, Venn 

Rochester Society of Technical Draft er Monthly meet- 

last Thursday oO. L. Angevine, J cretary, 857 Ger e¢ 


St., Rochester, N. Y 


Superintendents’ ar Neveland,. Monthly 


meeting third Saturday Philip I kel ecretary, 310 New 
England Building, Cleveland, O)} 

Western Society of Er neers, ¢ cago, Il Regular meet- 
ing first Wednesday ever of ene month, excepting July 
and August J. H. Warder, secreta . wee Monadnock Block, 
Chicago, lil 

Philadelphia Foundrymen’s Association Meetings first 


Manufacturers’ Club, Philadelphia, 
cretary, Pier 4 North, Philadelphia, 


each mont! 
Evans, s¢ 


Wednesday of 

Penn Howard 

Penn 
Technical League of America Regular 


Friday of each month. Oscar 8S. Teale, secretar 
New York, N, y 


meeting secona 
y, 35 Broadway, 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


and dates indicated: 


One One 

June 1, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 20.75 20.75 14.25 
No. 2 Northern Foundry, Chicago... 19.00 19.00 13.00 
MOROOTRSE, TPUCeMOOTE cccocececesecces 21.95 21.95 14.80 
Dh: PE. cceieed éeceeseunone 18.95 18.95 13.45 
ey ae ie Rs cwiteedeceaee ous 20.50 20.50 14.25 
Pk i Pc tch tc eckdewe ers tanene nee 18.50 18.50 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
Basic, Eastern Pennsylvania.......... 20.50 20.50 13.25 
Gray TOPO, PICtOPOP «ccc cevccoccess 18.70 18.70 13.45 


base prices in cents per pound 


Steel Shapes—The following 
larger and tees 3 in. and 


are for angles 3 in. by % in. and 
larger and plates 4% in. and heavier from jobbers’ warehouse 
at the places named: 
-—— New York——¥ 
One One 
June 1, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel anGies, BASE. .<ccceses 3.50 3.2 1.85 3.25 3.10 
re To. ee. oa weed bee bs 3.55 3. 30 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
OSGE DRG scecccdeustwace 10 E 3.65 3.50 
Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


-—— New York ——, 


One One 

Junel, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

2, ee. Bs ooteeece cus f 3.65 2.60 3.20 3.20 
SE SO ee 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 2.35 3.70 3.60 
No. 14 blue annealed.... 4.40 2.25 8.60 3.50 
No. 12 blue annealed.... 4.30 2.20 3.50 3.45 
No, 10 blue annealed.... - ee it 55 3.40 
No. 28 galvanized....... 5.65 4.25 50 5.50 
No. 26 galvanized....... 5.35 3.95 5.20 5.20 
No. 24 galvanized....... 5.20 3.80 50.5 5.05 





the comparison 


Sattewton table shows 
cents per foot 


Standard Pipe—The 
the net prices in 


in discounts, together with 
for carload lots f.o.b. mill: 
r-——Black——,_ --Galvanized— 


June 1, One June 1, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 70% 81% 50% % T2%% 
2% to 6 in. steel lap welded. 68% 80% 48% % 72% % 
_Piameter, In. 
 éda¢ecnw OCS OA eeewisneene 3.45 2.19 5.69 3.16 
S.  weeedGe cheese SOeeOeCEe een ».10 3.23 8.42 4.68 
ere rT ere re Tee 6.90 4.37 11.39 6.33 
Ben oneveeesnnes 6400 600s08405 8.25 5.23 13.61 10.18 
S. 0060000608066 086060008880 11.10 7.03 18.32 10.18 
BM cccccsecccceceseesoeceocees 18.72 11.70 30.13 16.09 
S| -eateeweeeen oneal ewewenen 24.48 15.30 39.40 21.04 
©. Jedeawawesoenaee eaen ae eers 34.88 21.80 56.14 29.98 
- | sce Stet heeneeencaesenenee 47.36 29.60 76.22 40.70 
S$ eee senn kates i se4eneeeues 61.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 

Black Galvanized 

3% to 6 in. steel lap welded............. 61% 36% 

% to 3 in. steel butt welded............ 64% 42% 
M&illeable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 

55%. 


Bar Iron—Prices are as follows in cents per pound at 


the places named: 


June 1 One Month 
191 Ago 
PICtedwuramm, WD cccccccosesecccecececse 2.65 2.50 
ee, OER coh cceseeasenses 3.25 3.25 
Warehouse, Cleveland ....ccccccscccces 3.25 3.25 
WaremOuse, CRICKRO .cccccccocccccocess 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 


requiring fair-size lots, the following quotations hold: 
June 1, 1916 One Month Ago 
Se SOME wineceseces List price plus 20% List price plus 20% 
COW cccccccces List price plus 20% List price plus 20% 
ree List price plus10% List price plus 10% 


Swedish (Norway) Iron—This material per 100 lb. sells as 

follows f.o.b. places named: 

New York ——\ 

Today One Year Ago 

$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged. 
High Speed Tool Steel containing from 10 to 18% tungsten 

sells as follows per pound in New York: 

DE ccceeunned bee eeee $2.40 Bars $3.25 





$5.25 


Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65 


%; extra, 60%; special, 55%. 
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METALS 


Miscellaneous Metals—The present . “Eee in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 
c——— New York 





One One 
June 1, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 30.00 30.50 19.00 
Sh venewew ess 6 0b 400 eee Se ene eee a xt 50.00 37.25 
DE cist eeebesé Sebheneeens 4400064 7.5 7.50 4.40 
EEE 05 6402000080600e0 een neunaue 15. 00 18.12 21.00 
ST. LOUIS 
i" SPetrrrrer cer ree 7.37% 7.37% 
DE cccccnenenesteactandateenexs 14.75 18.00 

At the places named, the following prices in cents per 


pound prevail: 
-——— New York ——, 
On 


e One 

June 1, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 36.50 24.00 37.50 37.00 
Copper wire (carload 

SD aerate ordied wut aeaate 37.50 36.50 23.00* 32.50 37.50 

Brass rods, base........ 44.50 44.00 23.00* 38.00 38.50 

Brass pipe, base........ 46.50 44.50 23.00* 44.00 46.00 

Pe GGG occciecscces 44.50 43.00 23.00* 38.00 $8.50 
Solder % and % (case 

SGD SC iwhes kncd aeons 30.00 30.75 27.00 35.50 34.00 


*At this time a year ago quotations on these supplies were 
withdrawn and as given above were merely nominal. 


Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
-—New York—, -—Cleveland—, 


One One 
June 1, Month oupe 1, Month 
1916 Ago 1916 Ago 

Copper, heavy and crucible... 24.50 25.00 25.00 
Copper, heavy and wire...... 24.00 24.00 24.00 
Copper, light and bottoms.... 21.00 20.00 24.00 
OS 3 BS eae 6.00 6.00 7.00 
DE wccoccadeusaesk@ee we 5.50 ».00 6.00 
i as ie ee bate we 14.25 19.00 20.00 
"ee 11. 50 12.50 13.00 
No. 1 yellow rod brass turnings 15.25 14.50 14.50 
Pe take kee a cohen we oe 11.0 12.00 16.00 





Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less. Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over“and Over and Over 
Rounds—Squares 
SS a err 35.50 36. 00 36.50 37.00 38.00 
os; ee 35.25 35.75 36.25 36.75 37.75 
% to1%..... 35.00 35.50 36.00 36.50 37.50 
Bae SO Biiscsce 35.75 36.25 36.75 37.25 38.25 
Rounds 
- Oe Betseses 36.50 37.00 37.50 38.00 39.00 
quares 
eer 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 3}§..... 36.25 36.75 37.25 37.75 38.75 
Squares 
Sts to 3}§..... 36.25 36.75 37.25 37.75 38.75 
Rounds—Squ: res 
|.) ee 37.00 37.50 38.00 38.50 39.50 
5 . ere 38.00 38.50 39.00 39.50 40.50 
] Gepdhebanaeah 38.50 39.00 39.50 40.00 41.00 
De dkcev .4eene 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


poangen bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lic. per Ib 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


June 1, 1916 One Month Ago 


it «> seeks use Ceeneenee 28.00 39.00 
DE sseebsedenesneecnes 50.00 @ 55.00 50.00 
SRE Saunchedaesucecne ene <a 46.00 45.00 
Sees Sheets—The following prices in cents per pound pre- 
Vall: 
GSereee WOON, SOR Mile cc cccecevtccsiveces (tebeseesanss 24.50 
-—In Casks—, -—-Broken Lots— 
One One 
June 1, Month June 1, Month 
1916 Ago 1916 Ago 
New York eocccccccce 26.00 26.00 26.50 26.50 
ree $62Geeear 26.50 26.00 27.00 26.50 
GND acdcceenseseeceuetens 26.50 26.50 27.00 27.00 
Oapece Bars from warehouse sell as follows in cents per 
pound: 
June 1, 1916 One Month Ago 
BE BOOM coedceccenccococesoece 43.00 42.00 
CUOVGIGME ccccccscces eco cceovce 37.50 31.50 
ED scuacenunes sbudesessane 39.00 eae 
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Flue-Reclaiming System of the 
Santa Fe Shops 


By EruHan VIALL 





SY NOPSIS—Heretofore a large number of flues 
have been scrapped because there has been no 
practical way to repair flaws or thin spots more 
than 1 or 2 ft. from the ends. By the method 
described, thin places may be cut out anywhere 
in the lenath of the flue and successfully repaired. 
Ail repairs are of course rigidly tested to insure 
resulls, 





One of the great and continual expenses of any 
railroad is the constant repair or replacing of loco- 


motive-boiler flues. Safe-ending is almost a continuous 


installed in the Topeka shops of the system, and after 
a period of more or less expensive experimenting it has 
eight 


Although some of the steps described in this article 


heen in successful operation for about months. 
are familiar to every railroad-shop man, the process of 
handling the flues will be shown from start to finish, 
with the exception of the removal and replacement in 
the boilers. 


As in all 


‘emoval from the boilers is to rattle the flues to remove 


railroad shops, the first operation after 


scale of all kinds and theroughly clean them, both inside 
Two methods of rattling are in general use 
In the Topeka shops the dry 


and out. 
the wet and dry process. 























OPPOSITE 


FIG. 2. VIEW OF END 
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FIG. 3. RATTLER READY TO DISCHARGE LOAD 
performance, but the ordinary safe-end welder will not 
weld on pieces over 35 or 40 in. long, and 18-in, lengths 
are about the practical limit. In consequence a 20 it. 
flue might have a thin spot of only an inch or so in the 
middle, and yet two pieces nearly 10 ft. long would 
have to be scrapped because there has been no good way 
of eliminating the thin spot. If the defect is merely 
a pit or small place, sometimes oxyacetylene is success- 
‘ully employed, but for larger places this method 1s 
impractical for numerous reasons. After long and careful 
study of the problem the mechanical department of the 
Santa Fe Ry. finally evolved a way to reclaim a large 
An outfit was 


proportion of the otherwise scrap flues. 
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FIG. 4. VIEW SHOWING SOME OF THE DETAILS 

process only is employed; and as the rattler itself has 
some unique features, it will be described in detail. It 
was made by the Baird Pneumatic Tool Co., Topeka, 
Kan., and several are in use along the system. The 


rattler at the Topeka shops is in a separate building, 
as shown in Fig. 1. Projecting out from this building 
is a long tube, which is the piston cylinder. The piston 
is used to shove out the rattled flues or to alter the length 
of the rattling chamber. A view from the opposite end, 
with the building doors thrown open, is given in Fig. 2. 
In Fig. 3 the end of the rattler is shown open ready 
for the flues to be pushed out onto the waiting truck. 
A wash drawing of the device is shown in Fig. 4. The 
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machine is capable of handling a full set of boiler tubes 
at once, or from 250 to 300 tubes. It will thoroughly 
clean them inside and out in from 2 to 6 hr., accord- 
ing to the kind of scale deposited on the flue. The 
average in this shop is about 900 per day of 10 hr. 
Some scales can be rattled in an hour, while some with 


the hardest of lime require 6 hr. A movable head 


operated by means of the air piston referred to makes 
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FIG. 5. METHOD OF DRIVING THE RATTLER 

it possible to rattle flues 24 ft. in length or shorter and 
hold them so that they will not have sufficient lateral 
movement to tangle and be destroyed, as is often the 
case with a rattler in which no such provision is made. 
\vhen 20-ft. flues are rattled, the head is adjusted to 
20 ft. 6 in., which gives them only 6 in. of lateral 
After the flues 


movement while being cleaned. have 
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FIG. 6. 
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ues as it goes. The result is beautifully clean and 
bright flues that look like new. 

The main part of the rattler is contained in a central 
room, which is practically dust proof. Here the motor 
and driving mechanism are placed. This prevents all 
unnecessary wear on the parts and is managed by having 
the body of the rattler ride in rings set in wooden 
partition walls, which effectually keep the dust out of 


J: 


THE EXTRA-LONG CUTOFF MACHINE 
the central part. The rattling chamber itself rides on 
flanged rollers operated through gearing at the back, 
which is belted to a drive motor in front, where it is 
easily accessible, as shown in Fig. 5. 

After the flues have been rattled, they are carefully 
gone over by experienced men, who test them with 


hammers for flaws or thin spots. As soon as a weak 











FIG. 7. THE END-REAMING AND SQUARING MACHINE 


been, rattled, the end doors are opened, air is let into 
the piston cylinder, and the whole lot is pushed out 
into the basket car, as By 
referring to the drawing, it will be seen that the main 
hody of the rattler has no opening in it for the escape 
of the lime, openings at the ends only being provided. 
This method holds the lime in for scouring purposes 
until it gradually works to the end dust chambers, 
scouring and grinding beth inside and outside of the 


previously mentioned. 
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METHOD OF BRIGHTENING THE ENDS 


FIG. 8. 


spot is detected, it is marked with chalk as far as it 
extends. As the tester finishes a flue, he places it in 
a cradle. When this is full, it is run to the cutoff 
machine, Fig. 6, which is ‘air operated and differs but 
little from those in common use, except that it will 
cut to the middle of a 24-ft. flue if needed. The 
operator of this machine cuts out the weak places that 
the inspector has marked. Sometimes these are only 
a few inches in length; at other times they are several 
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feet long, as shown by the pieces on the floor under 
the machine. To pass as “good,” a piece of any length 
must not only be free from thin places, but must weigh 


1 certain amount per foot. As a rule, it is not necessary 





FIG. 9. METHOD OF SORTING OUT THE LENGTHS 
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FIG. 10. BACK VIEW OF ELECTRIC WELDER 
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fed to the revolving mill, which mills off the end square 
and also reams out the inside so as to remove the burr 
left by the cutoff. 

In order to give the gripping jaws of the welder good, 
clean contact the ends of the pleocs are ground on the 
outside for about 6 in. from the ends, as 
in Fig. 8, the operator simply revolving the tube end 


a 


or 4 Len N 


against the grinding wheel. The ground pieces are sorted 
out into suitable lengths to form full-length flues when 
two pieces are butted together, keeping in mind that only 
two welds are allowed to a flue. A number of pieces 
sorted into suitable lengths for welding are illustrated 
in Fig. 9. butt-welded 
welded on, will give a full-length flue with only two 


These, when and a safe-end 
wi lds. 

The 
back and front views in Figs. 


butt-welder, shown 


Ll. The machine 


thre 
10 and 


welding Is done on hh 
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WELDING MACHINE 


FIG, 11. FRONT VIEW OF 





FIG. 12. THE OPERATING LEVERS AND FOOT TREADLES 
to weigh pieces, as an operator soon gets the “heft” of 
a piece as unerringly as a cashier detects counterfeits. 
As the various good pieces are to be butt-welded into 
full flue lengths, a clean, straight end is desirable. This 
is obtained by milling, as shown in Fig. 7. The flue 
to be milled is held in an air-operated set of jaws and 


FIG. 13. MACHINE EMPTY, SHOWIN@ THE INSIDE 
itself is practically as received, but the inside mandret 
and outside rolls, together with the driving mechanism, 
were added in the shop after considerable experimenting. 
Without these the method would be a failure. 

A close-up view from the operating side is given in 


Fig. 12. The switch is carried on top of the post-A, 
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and the welding current is turned on by means of the 
foot treadle B, which works the chain C. When a 
stronger or weaker current desired, the amount 
regulated by turning the pointer D. The gripping jaws, 
or electrodes, are air operated, the valves being worked 
by the handled slides £ and F. The lever @ operates 
the hydraulic apparatus used to bring the jaws closer 
The lever H works 


There 


is 


Is 


together when butting the weld. 


the clutch controlling the roll and the mandrel. 


M 
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or become heated from the current passing between the 
jaws. As it is impossible always to have the two parts 
to be welded of the same thickness, the setting of the 
pieces in the jaws must be done with judgment. If 
one piece is thinner than the other and they were both 
set in the jaws the same distance out, the thin one 
would burn before the thick one was hot enough to 
To avoid this, a thick and a thin piece 


In 


weld properly. 
are placed about as shown in Fig. 14, A and B. 











FIG. 14. FLUE PARTS READY FOR WELDING 











FIG. 15. FLUE ENDS JUST BEGINNING TO HEAT 








af} 





FIG. 16. ALMOST HOT ENOUGH FOR WELDING 
are three rolls, but only the upper one is power driven. 
The flue the two the upper 
one is brought down by pressing on the foot treadle J, 
which works the air valve to the cylinder above the roll. 
Another view of the machine, from the back, is given 
in Fig. 13. This shows the mandrel A that works inside 
the flue as the outside is rolled between the three rolls 
after the parts have been heated and butted together. 


The action of the mandrel and rolls is to take out the 


rests on lower ones, and 


upset and give a weld that is smooth on the outside 
with little extra The gripping 
jaws are water-cooled, and the operating air cylinders 


and very metal inside. 
are plainly shown. 

Fig. 14 shows two parts of a flue in place in the jaws 
and illustrates how it is slipped over the mandrel. It 
will be observed that the mandrel does not extend far 
enough beyond the rolls to interfere with the welding 














FIG. 17 


ROLLING OUT THE UPSET METAL 


this case the thick one is at A and the thin one at B. 
As the thick one is in closer to the jaw, it will heat 
faster. The thin one, being set out farther, gives 
practically the same amount of metal for the current 
to heat. The result is an even heating and a perfect 
weld. 

Fig. 15 shows two pieces the reverse of the ones just 
shown. As the work gradually heats, it looks as. in 
Fig. 16. At the proper heat, -the operator butts the 
work together to form the weld, which leaves a con- 
siderable amount of upset. He then tube 
along over the mandrel until the weld is between the 


shoves the 


rolls, when he throws in the clutch and brings down 
the upper roll. The work spins between the rolls, 


Fig. 17. 
On flues made up in this machine the two parts com- 
prising the main part of the flue are noteonly welded, 
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but the safe end is also welded on in the same manner. 
Fig. 18 illustrates some of the completed flues, and 
Fig. 19 some of the safe ends close up. 

To give an idea of the perfect welds thus obtained, 
some of the welds were sawed apart purposely and are 
shown in Fig. 20. The weld on the outside can hardly 
be detected, and only a slight ridge shows on the inside. 
Welded in this way, there is absolutely no lump to cause 
trouble in passing through the flue sheet. 

After being welded, the flues are tested under 100 Ib. 
cold-water pressure in the apparatus seen in Fig. 21. 
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After being tested, the welds are annealed to 
They are then ready 


figures. 
take any possible metal strains. 
to go to the boilers. 


~*~ 


Efficiency of Tool Steels 
In a paper recently read before the Iron and Steel 
Institute, Prof. J. O. Arnold proceeded to show that 
not only is there no relation between Brinell hardness 
and lathe efficiency, but also that a plain carbon turning 
tool with very high Brinell hardness may, on comparison 
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FIG. 18. A PILE OF FLUES WELDED IN TWO 
PLACES 
FIG. 20. SAMPLES OF ELECTRIC FLUE WELDS 


This device holds two flues at a time. An air cylinder 
at A draws up a yoke carrying two cups that cover the 
ends of the flues. Water is then forced in; and while 
the pressure is on, the operator taps the welds with a 
hammer and carefully examines them for defects of any 
kind. 

The flues welded are of the 19- and 20-ft. lengths and 
are 2 or 214 in. in diameter. About 250 welds per day 
can be made, on an average. With two welds to a flue, 
this makes. about 125 flues reclaimed per day. 
safe-ending is done on Hartz machines in the usual way, 
as the electric welder cannot handle all the work at 
present. The efficiency of the electric-welding method 
will be understood when it is known that out of three 
lots, selected at random, the failures were as “follows: 
(1) 100, five bad; (2) 99, six bad; (3) 102, three bad. 
The general average will run about as indicated by these 


Regular 
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FIG. 19. CROSS-VIEW OF ELECTRIC-WELDED 


SAFE ENDS 











FIG. 21. THE DUPLEX TESTING DEVICE 
with another tool of considerably lower Brinell hardness, 
register an efficiency of practically zero, while the tool 
of about 15 per cent. lower Brinell hardness may run 
perfectly for 18 min. and during the last 5 min. of the 
test cut cleanly at a blood-red heat before breaking down. 
The Brinell hardness of a properly hardened tool is 
an almost negligible factor of efficiency. The efficiency 
depends almost entirely on the thermal stability of the 
simple or compound hardenites in the hardened stee!. 
The simple hardenite of plain carbon steel has a thermal 
stability of which the limit is certamly less than 300 
deg. C., while the compound hardenite of a carbon-tung- 
sten-chromium-vanadium high-speed steel may be ren- 
dered stable up to a temperature of about 700 deg. C 
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The Rolling Stome Gathers 
the Shekels 


By Joun R. GopFREY 


Of all the various kinds of pure and unadulterated 
bunk handed out to the young engineer or mechanic the 
particular brand that urges him to stick everlastingly 
at the job and so gather the reward of diligence is un- 
fortunately about the worst specimen that can be found. 
While it is probably true that the rolling stone rubs some 
of the bark off the corners and spends a few extra dollars 
in carfares and moving-picture shows, in most cases he 
seems to have more money to spend and is at least as 
well off at the end of the year. At least, that is the 
experience of a number of men whom I know of various 
ages and occupations. 

Two particular instances come to mind; and while 
these by no means prove a rule, I can personally recall 
many others. 

Bill Brown, for want of a better name, is a young 
technical graduate who has been knocking around the cold 
world for only two years. He took the first job available— 
puttering around in a machine shop, building printing 
presses and doing similar work at $8 per. According to 
tradition, he should have stuck to the job and mastered 
every detail, so that at the end of ten or fifteen years 
he might have been a general foreman, drawing perhaps 
$25 a week, if he was lucky. It so happened, however, 
that in about three months a gasoline-motor job hap- 
pened along; and as he had previously “titrivated” balky 
automobile motors, etc., he was offered $15 a week. 


AGE AND EARNING POWER 

This developed into $18 and finally $20, and he was 
given charge of motor testing, with considerable designing 
and drawing-room work on the side. He was soon car- 
rying quite a load of responsibility, working long hours 
and doing exceptionally good work. It did not particu- 
larly help his state of mind to know that he was holding 
down a job at $20 per which had previously been paying 
considerably more, nor was it altogether gratifying to be 
told that a boy of 22 couldn’t possibly be worth more 
than that, no matter what he was doing. He, poor chap, 
in his ignorance, and despite his college education, seemed 
to feel that the firm was paying for work done and not for 
the number of years he had inhabited this vale of tears. 

Se when another man came along with an offer of $25 a 
week to assist him in working out the design of a new 
and experimental machine, coupled with easier hours, 
better working conditions and the promise of advance- 
ment despite his youth, Bill Brown was just foolish 
enough to take the job. Of course, the very fact that 
the shorter working hours and better conditions appealed 
to him in the least proved very plainly that he was of 
the mollycoddle type and not made of the sterner stock 
which we read about in books telling us how to succeed. 
In order to run exactly true to form he should have 
rejected the offer with scorn and stuck to the old concern, 
regardless of the hours and the pay envelope and grimly 
determined to stick it out on that line if it took ten 
years of his life, “e make them see his intrinsic worth. 

But somehow tl usual formula for success slipped 


another cog, and inside of two months the gas-engine firm 
was wiring him and sending special-delivery letters offer- 
ing him $30 per week and all kinds of promises for 
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advances if he would return to the fold. They even went 
so far as to suggest that the only reason for not offering 
him more to begin with was that they believed it was 
always well to have something to look forward to. They 
further assured him that the future remuneration could 
be very safely left in their hands, as they always re- 
warded faithful service without the necessity of even 
asking for a raise. 

Upon being gently reminded that this was not the 
previous experience, they blandly assured him that the 
reason for not paying him any more previously was that 
he was not then worth any more to them. They quite 
forgot, however, to explain why two months’ absence, 
in which his mind was fully occupied on entirely different 
work, should have increased his value 50 per cent. 

Another case that comes to mind is a most successful 
works manager who a comparatively few years ago was a 
machinist running a lathe at the usual rate. He was a 
close observer and a hard worker and is today one of the 
best-paid works managers in this country. But he did not 
arrive at this very satisfactory position by sticking to 
one job and waiting for his ability to be recognized by his 
employer. He has probably not been in any one shop over 
four years, and in many of them he has stayed a much less 
time than this. But as an indication that bluff plays 
no part in his success, it may be interesting to know that 
he has been employed by one of the largest firms in his 
line at three different times, each time going back at a 
decidedly larger salary than the company was willing to 


In some ways it seems to be a case 
> 


pay him previously. 
of “never missing the water until the wells run dry.’ 

Even in the good old days some of the shops used to 
have the habit of discharging the apprentice as soon as 
he was out of his time and telling him to go elsewhere 
for a couple of years. This was not done especially for 
the benefit of the boy’s pocket-book, but to add to his 
fund of shop experience, so that he would be of more value 
when he came back. But it was never advocated for men 
after they grew up; the rolling-stone formula began to 
apply about that time. 


Tue Line or LEAst RESISTANCE 


There is something about the old adage that appeals 
to most of us, probably because it’s so much easier to 
stick to one kind of a job than to float around from place 
to place. This is especially true if we have a flock of 
youngsters in school and the Missus has a whist club 
that she just can’t bear to leave. 

But the sad part of it is that in too many cases a 
man simply has to quit the old firm to get anywhere near 
what he earns. The men (who generally have 
to pawn their shirts between checks they get for the arti- 
cles they write about the matter) dope out a lot of hot 
air about growing up with the job, or ahead of it, but 
They 


“ ” 
SUCCESS 


with too many managers it works in reverse gear. 
never seem to wake up to the possibility of your being 
worth more until the other fellow offers you a job. 

The companion exasperation to this is the game of 
“cetting new blood” into the business by letting the old 
super resign and taking in a new man to improve things. 
The interesting thing is that he usually does. But when 
you boil it down, you find that many of his improvements 
are made possible by new machines that the old suner 
asked for in vain. The new man gets many opportunities 
that were denied the old, and he makes a good showing. 
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Finding the Turning Point in 
the Small Shop 


By Joun H. 





SY NOPSIS—In the majority of successful shops 
there is one definite turning point at which a start 
us made toward bigger and better business. Many 
times this change is made unconsciously, and the 
turning point cannot be definitely located. In 
this case the installation of one machine changed 
the shop product from an average to an excep- 
tional one. 





A small shop that is 68 years old is something of a 
rarity and is therefore of interest in a country where 
plants mushroom over night as if under the spell of 
Aladdin’s lamp. That a small shop can stand the buf- 
fetings and trials of 68 years of competition is also an 
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LABORATORY OF A SMALL SHOP THAT 
HIGH-SPEED STEEL 


FIG. 1. THE 


SPECIALIZES IN 


interesting fact, establishing as it does that the small 
shop is after all of a hardy and robust nature. In an 
instance of this kind, one is apt to look for work a little 
out of the ordinary in order to account for such a long 
existence. 

Knife grinding in the old days before the advent of 
the surface grinder and the magnetic chuck was an opera- 
tion in which the old-fashioned grindstone and sidewheel 
labored in partnership with a patient grinder hand who 
was unable with all his skill to grind anything really 
straight. Fifteen-thousandths of an inch was considered 
a close job in those days. Most of the work was held 
and fed by hand, some of it in crude fixtures that were 
as likely to spring the knife out of shape as to hold it 
flat. Only those who have surface-ground thin stock by 
such means in the past can appreciate the real value of 
the magnetic chuck. 

Prior to 1906 this was the way that A. Hankey & Co., 
Rochdale, Mass., were grinding knives. A rather ordi- 
nary line of work, one might say, and one that was not 
at all uncommon throughout New England, where knife 
grinding in America was indigenous. 

A shop, in order to keep up with the times, must not 
only study its own progress and that of its competitors, 
but—and more important—it must keep in close touch 
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with the progress and tendencies of its customers. Sho 


exist that are so bound up in themselves that self-interest 
is a far bigger factor than service, and other shops de- 
pending on these for a part of their products oftentimes 
find hindered through a lack 
of someone’s initiative. At the which ] 
have been speaking, when knife grinding was so crudely 


their own advancement 


else time of 
handled, a class of knife users of considerable importance 
consisted of the woodworking-machinery manufacturers. 
Compared with the present-day product, wood planers at 
A feed of 25 
ft. per min. was considered high and in fact was about 
the maximum that could be used for smooth work. Any- 
thing faster than this would show revolution marks on 
the finished board, the old four-square planer head with 
its thick, clumsy, hand-ground knives being almost im- 


this time were crude and slow machines. 


possible to balance perfectly. 

One could not, without clairvoyant power, foresee that 
the 25 ft. per min. feed would some day be multiplied 
twelve times and that lumber would be shot through these 
machines at the rate of 300 ft. per min. But it was pos- 
sible to arrive at the conclusion that an improvement in 
planer knives would mean an increase in planer feeds, 
Here was an opportunity for some knife-making shop 
to analyze conditions, find the weak point and help to 
push aside the obstacles holding back the progress of 
the wood planer. 

The installation 
more seriously in the small shop than in the large 
No doubt this is because one machine among many does 


taken 


one, 


choice of a new machine is 


not affect the whole as much as when one is added to a 
few, just as a single vote in a small town is of much 
more relative importance in local elections than one vote 
in a large city. The installation of the wrong machine 
in a big shop means annoyance and a small loss; the 
installation of the Wrong machine in the small shop 
may put it out of business. On the other hand, not buy- 
ing a machine that is needed, while it will not result in 
a sudden calamity, is likely to terminate in a case of 
gradual dry rot. 

The “Rogers Boys,” as J. R. 
Jr., are known in Worcester and vicinity, believed that 
a suitable surface grinder would solve a problem of the 
wood-planer knife. Not only had they the conception 
of what was needed, but not finding a suitable machine 
for this purpose on the market, they designed and had 
built the special machine illustrated in Fig. 2—an act 
that involved playing a $10,000 stake against their be- 
lief. That this was an investment and not a gamble is 
evidenced by the fact that from this machine came the 
first high-speed steel wood-planer knife made, and others 
have been coming from it ever since. 

This machine is of interest, not only as an example 
of good judgment displayed at an opportune time, but 
also for what it will do. The grinding wheel is 24 in. 
in diameter with an 814-in. face. Running at 5,000 ft. 
per min, it is so free from vibration that one cannot 
tell whether or not it is in motion, even when holding to 


and Francis P. Rogers, 
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his ear a screwdriver with its end applied to the wheel 
bearing. 

The table of this machine is 10 ft. long, its entire 
length being equipped with Walker magnetic chucks 
having a width of 814 in. There are two table speeds— 
40 and 60 ft.—one for roughing and the other for fin- 
ishing. On the class of work produced on this machine, 
limits and finish are held exceptionally close, some knife 
no greater than 


specifications calling for tolerances 


0.00025. In view of this requirement the accomplish- 


ae aes ol Ne kok meats /-* 


| 
| 


FIG. 2. THE SURFACE GRINDER 


ment of this machine in removing ,'s in. per hr. from 
a surface 120 in. long and 814 in. wide is rather remark- 
able. The table is reversed by a pneumatic clutch. 

The rear view of this machine, seen at B, displays 
21%-in. flexible steel hose through which cooling water 
is applied to the wheel. When the first 
tested out, this hose was not fastened as securely as is 
shown, but was held by a husky negro who directed it 
upon the back of the wheel. The gentleman, becoming 
absent-minded during the course of events, allowed the 
nozzle to deviate from its proper path; as a result the 
214-in. stream projected between the and 
knocked a couple of interested spectators from a bench 
alongside the table. What happened to the spectators 
is known, but what happened to the darkey is not 
related. 

One does not see anything unusual in the practice of 
saving the sweepings from the floor of a mint in which 


machine was 


housings 


gold coins are being made, but it is rather strange to 
find a similar practice in a knife shop. However, when 
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you consider where the price of high-speed steel is today 
and where it is quite likely to go, there may not be 
much to be wondered at after all. The accumulation 
of dirt shown in the tank at A in Fig. 1 is in reality high- 
speed steel grinding dust floating on top of water. This 
material is carefully saved, packed and shipped to the 
steel mills, where every bit of tungsten is eagerly wel- 
comed. 

One can get an idea of the proportions of a high- 
speed steel wood-planer knife from the illustration at A 








THAT PROVED TO BE THE TURNING POINT 


in Fig. 3. They are from 1% to ¥; in. thick, from 1144 
to 2 in. wide and from 4 to 50 in, long. The heat-treat- 
ment and straightening of a high-speed steel blade of 
All 


these blades are hardened in Kenworthy furnaces using 


such proportions require a high degree of skill. 


fuel oil vaporized by steam under a pressure of 125 Ib. 
and are quenched in Houghton’s soluble quenching 
After quenching, they are tempered, or “let 


Before this, how- 


compound, 
down,” to approximately 600 deg. F. 
ever, they must be straightened, a peculiar thing about 
high-speed steel being that it is impossible to straighten 
it after this second heating. 


PLANING Iron at 230 Fr. per MIN. 


The machine-shop man who has been unpleasantly sur- 
prised by the ease with which some high-speed drills and 
reamers break under slight provocation would expect a 
thin high-speed steel knife of this kind, hardened to a 
scleroscope hardness of 85, to be a rather delicate and 


fragile tool. He would change his mind if he could see 
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the piece of 11%4-in. angle iron shown at B in Fig. 3, 
which was accidentally fed into a double surfacer and 
planed both top and bottom for 18 in. of its length at 
in. in depth being 
full »4 


; 


a speed of 230 ft. per min., some %% 
removed from one of the ribs and a > 

the entire surface of the other The high-speed 
steel knives which did this fast iron planing were some- 
what dulled, to be sure, but a grinding put them in 
of lumber. 


in. from 


rib. 


condition for further cutting 

Before the installation of this “turning-point machine” 
the Hankey company was doing what a number of other 
The 
use of this machine upon high-speed steel knives, how- 


firms were also doing and in about the same way. 


ever, necessitated careful study of the heat-treatment of 
this material and led to a specialization in accurately 
ground high-speed steel knives and tools, which has been 
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Financial Literary Rewards 


By R. D. Garewoopn ‘ 

Many readers have no doubt had occasion to comment 
on the apparen* lack of financial reward to literary labor, 
particularly that involved in writing technical articles. 
Not one writer in 50 can live on the earnings from his 
literary efforts, yet it is an undisputed fact that other 
professional men consulting engi- 
neers fee 
for a service that costs them an hour’s time a sum equal 
to that which an editor works Surely, 
it takes almost to fit 


a man thoroughly for one profession as for another; and 


physicians, lawyers, 


ean sit in their offices and take masa single 


a month to win, 


as much time, and labor 


money 


I may add that it requires just as much talent and genius 


to be a successful technical writer as to be a doctor, a 
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FIG. 3. 

















FIG. 4. COMPOSITE-STEEL WOODWORKING KNIVES 


a profitable line of business. But the turning point 


was the installation of the grinder. 
High-carbon and composite-steel tools and knives are 
of thes 


also heat-treated and ground at this plant. Two 


are shown in Fig. 4, the one at A being a wood-planer 


knife for a square-cutter head and the one at B 
being a miter knife. They have soft steel backing on 
tool-steel edges, The furnace weld is rolled, and the 
grinding of a piece of this kind, one part of which is 


soft and one part hard, without leaving a mark at the 
junction of the two pieces may be considered a noteworthy 
job. In fact, the face of these blades must be ground to 
One and one- 
half thousandths for location of this 
centrally with the blade, and 0.001 in. is allowed on the 
length of the radius. 


It is not often that a small shop is able to change the 


a radius, that is, held to very close limits. 


is allowed radius 


grade of its product as markedly as this, owing to the in- 
stallation of a new machine. Every small shop, however, 
can keep in mind the fact that each machine installed 
should be a turning point toward better work and more 
profits. 

This thought, coming at the time when new equipment 
is to be purchased, will influence the buyer to select the 
machine best suited to his needs regardless of what its 


cost might be. 


HIGH-SPEED STEEL WOOD PLANER KNIVES AND WHAT THES 


DID TO ANGLE IRON 


lawyer or anengineer., In the character of work done and 
in the amount and kind of preparation required there is 
little reason why one of these professional men should be 
better paid than another, vet there is no field of human 
effort where the reward is more 
pronounced than that presented by professional and lit 


contrariety ol pee uniary 


erary labor. 

After all, the monetary compensation for this kind of 
work is fixed by the great law of supply and demand, and 
technical men with literary tendencies must find their 
true reward in some such thoughts as the following: 
Every technical man who can do good, marketable literary 
work along the line of his specialty owes a certain duty 
to his profession and his generation to record the results 
of his own experienc 

A certain professional respect is usually accorded him 
by his fellow workers, especiaily if his articles contain 
The effort to 
mecise way nearly always results 


better 


anything of an original nature. present 


nha ¢ le ar, 


his subject 
in giving the author himself a clearer view and 
grasp both of his particular subject and of the engineer 
ing profession as a whole, 

These are some of the compensations of doing literary 
more consideration 


lit 


work for technical magazines; and if 


were given them, fewer writers would permit their 


tendencies to die out, and more men would enrich 


erary 
their profession with an expression of their views. 
= 
The Growth of the A#@roplane Industry is indicated by the 
exports of 398 aéroplanes for 1915 against 40 in 1914 and 19 


in 1913 The value of the an 
average of $7,439 per machine, 
in 1913. The exports of aéroplane 
amounting $2,457,782 


1914 


1915 exports was $2,860,814, o1 

against $6,337 in 1914 and $3,227 
also very large, 
$145,997 in 
into the 
years 
fiscal 


parts were 
only 
aéroplanes 
3 in the fiscal 
each in the 


with 


to as compared 


and 2 1913 Imports of 
United States decreased from 16 and 1 
of 1912 1913 to only 


years of and 


$95 
$2! 


».606 in 


respectively one 


1915 


and 
1914 
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Dies for Making a 


Gate Wearing Shoe 


By Rospert Mawson 





SY NOPSIS—These tools are made of cast tron 
and are put into service without any finish what- 
ever. The scale provides a hard wearing surface 
for the bending or forming operations. The stock 
is heated in a furnace before being bent. 





On page 894 are shown some cast-iron punches and 
dies designed and used by the Narragansett Machine Co., 
Providence, R. I. Other similar tools are illustrated and 
described in this article. It will be observed that the 
tools are of somewhat simple construction; and as the 
stock is of a rough character, adjustable locating sur- 
faces are employed. ‘The tools, as well as those previously 
discussed, are giving satisfaction, producing parts quickly 
and accurately. 

Cast-iron punches and dies have not been used very 
extensively in the forming of machine elements. For 
most punches and dies either machine steel or tool steel is 
employed. When the former is used, it is necessary that 
much accurate machining be done. Often when the 
shapes are rather intricate, the punch and die must be 
made in various parts which are then fastened together 
with setscrews and dowels or similar mediums. In man- 
ufacturing some punches and dies many companies em- 
ploy cast iron as the base of the die, on which is fastened 
a tool-steel die plate. When this method is followed, the 
die bed must be accurately machined, and after the tool- 
steel elements have been made, it must be hardened and 
ground to the required contour. 

The hardening process is to many firms somewhat of 
a task, and unless care is taken it tends to warp the tool- 
steel element. This change in shape must be remedied 
by the subsequent grinding operation. In the making 
of the punch a somewhat similar procedure is followed. 
The shank and body of the tool are usually made from 


® 


machine steel, which must be machined. The tool-steel 
punch must also be machined, hardened and ground. 
The change of shape in this element must be remedied 
in the same way as in making the die. 

After the tool-steel element has been accurately ground 
to the correct contour, it must be attached to the shank 
base by means of screws and dowels. It will be observed 
that tools made in the manner described call for a high 
grade of tool making. It takes a long time to complete 
the tools, and the punches and dies produced are there- 
fore costly. It is true, however, that tools made in this 
manner usually give extended service. 

On the other hand, many of them break, and their up- 
keep is quite an item in the shop equipment. In the 
bending and forming of many of the simpler elements on 
machines cast-iron punches and dies may be employed 
to advantage. For such tools the design made in the 
drawing office must give a tool strong enough to resist 
any strain brought upon it by shop practice. No allow- 
ance is made for finish, unless it be on the shank. 

This part, however, may be molded smooth enough to 
fit the press without machining and thus reduce the cost 
of the tool to the lowest figure. The castings are made 
from the pattern and, as mentioned, are not machined. 
This is an advantage, as the skin on the cast iron pro- 
vides a hard surface to resist any wear during the use of 
the tools. 

It will be noticed on the first two tools shown that ad- 
justable stop screws are employed to locate the steel 
strip, which has been previously cut to length. In 
operation the stock is slid against the inner edge of the 
screw, and the punch, being fed down, produces the con- 
tour desired. The last tool performs two operations. 
The first of these is to produce a bend on the flat side. 
The heated plate is then placed in the slot, and by feed- 
ing the punch down a second time the bend is made. 














FIG. 2 
PRESS TOOLS FOR MAKING A 


FIGS. 2 AND 2-A 
Operation—First bending operation on gate wearing shoe, 
Fig. 1. The stock, which has been cut to length, is placed on 
the die against the adjustable screw A. It is formed to the 
required contour by the punch, which is fed down. 
FIGS. 4 AND 4-A 
bending of gate wearing 
part is placed on the die, 
shown. The 


shoe to the 
being again 
punch is fed 


Operation—Second 
form in Fig. 3. The 
located by the adjustable screw, 





FIG.4 


GATE WEARING 











FIG. 6 
AND SIDE HANGER 


SHOE 


down by the press, giving the element the desired shape, as 
illustrated. 
FIGS. 6 AND 6-A 

Operation—Bending both elements to make a side hanger. 
One plate is placed on the die and the bend on the flat 
side of the first element is made. The other part is placed in 
the slot of the die, and by feeding down the punch a second 
time the edge bend is made. Thus the tools are used for 
bending both bars complete in two operations. 
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Russia and America--Economic 
Doubles 


By Epwin Francis Gay* 


In an economic sense, Russia and the United States 
are more alike than any other two great countries of the 
world. Underneath their wide differences of language, 
government and religion these two countries show fun- 
damental similarities. Russia includes the eastern por- 
tion of the great-plains area of the northern hemisphere ; 
America the western portion. Both have had a history 
of agricultural pioneering. Both natural 
resources of fertile land, forests, and mines, which have 
been drawn upon with the pioneer’s inevitable prodigality. 

Russia and America are the two wings, so to speak, 
of the great movement in economic development which 
originated in western Europe a little over a century ago, 
and thence has spread eastward and westward. They 
both borrowed from this center the new technical equip- 
ment of machinery and power for production and trans- 
portation, and adapted it to their similar needs. 

In this borrowing and adaptation the United States 
has preceded and has in turn influenced Russia. It 
is no accident, for example, that the river steamers of 
the Volga are like those of the Mississippi, nor that 
railroad construction and equipment are similar in the 
two countries. In both, railroads had to be built as 
cheaply as possible, through long stretches of sparsely 
populated territory; and Russia has consciously adopted 
the solution of the problem that was found by American 
engineers. 

The factory system and machine production were 
transplanted in both cases, though earlier across the 
Atlantic; and the infant industries of each country have 
called for protection from the competition of the more 
mature and proficient central nations. It is again no 
accident that these two countries, the eastern and west- 
ern outposts of the industrial revolution, are alike in 
raising the highest protective tariffs. 

Since from an economic point of view these regions 
are new areas of development, demanding capital greater 
than they could themselves supply, they have borrowed 
abundantly from the older centers of accumulation. 
The United States and Russia, therefore, are the two 
great debtor countries, and as such must export com- 
modities to pay for the interest charges and for other 
services rendered. It is in consequence of this debt 
relationship that they each have an excess of exports 
show what is misleadingly 


have great 


over imports; they each 
called a “favorable” balance of trade. 


*Dean of the Harvard Graduate School of Business Admin- 
istration. 
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Both countries have been somewhat similarly affected 
by the western European current of economic and social 
thought. The high tide of Liberalism at the middle of 
the nineteenth century led them, among other changes, 
to temporary tariff reductions and to agrarian reform. 
The liberation of the serfs in Russia and the freeing of 
the slaves in the United States were contemporaneous. 

The fundamental parallelism of economic develop- 
ment shown in these and many other aspects of national 
life is especially marked in the agricultural basis of 
foreign trade relations. During the last half-century 
both countries have been absorbed in the economic sub- 
jugation of great continental areas; of necessity they 
have been hitherto land powers rather than sea powers. 
Their exports have consisted chiefly of agricultura! 
products, and despite high tariffs they have offered large 
and profitable markets for the importation of manu- 
factures and luxuries from western Europe. 

This similarity of commercial position does not, how- 
ever, indicate any necessary antagonism of trade in- 
terests between the two countries. The development 
has throughout proceeded somewhat more rapidly in the 
United States, which in consequence of this development 
is nearer than Russia to the end of the great period 
of foodstuff exports and capital indebtedness. The United 
States will hereafter be increasingly able to supply Russia 
with manufactured goods, especially with agricultural 
machines and tools, tractors and machine equipment for 
its industrial plants. 

It is important for American manufacturers to study 
the Russian market and to encourage reciprocal trade 
relations. The United States is entering upon a new 
era in its economic life. As a manufacturing nation, 
it cannot longer be a merely passive trader, but must 
actively seek foreign outlets for its wares. As a nation, 
we are as yet far from realizing our need of thorough 
training for this new work, and we must perhaps be 
disciplined by hard experience. Economic necessity will 
force upon us closer international contacts, both com- 
mercial and political. In Russia we find a power which 
in our national history has been consistently friendly to 
us and which now offers an inviting field for American 
business enterprise.—Russia, 


—° 
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Small Pin-Drilling Jigs 


Two drilling jigs, used in the shop of the Henderson 
Motorcycle Co., Detroit, Mich., for drilling crossholes 
in small pins, are here shown. The pins to be drilled are 
thrust into bushed holes in the body of the jigs and are 
held in by the spring levers A. The drill guide bushings 
are shown at B in both jigs. The pins are removed by 
squeezing the handles and hitting the knockout pins C. 








TWO SMALL PIN-DRILLING JIGS FOR MACHINING CROSSHOLES IN CYLINDRICAL MOTORCYCLE AND OTHER PARTS 











June 8, 1916 AMERICAN 





981 


MACHINIST 


Afterthoughts on the Panama- 
Pacific Exposition 


By FRANK A. STANLEY 








SYNOPSIS—A review by a writer who has vis- 
ited many large expositions, pointing out salient 
features which might be overlooked by the casual 
visitor. The large attendance, the success in de- 
signing unusual buildings and keeping them clean 
and attractive, and the direct sales and future busi- 
ness secured by builders of the few machine tools 
exhibited are all of a special interest. The growth 
of machinery for preparing and packing food prod- 
ducts is also shown and is far greater than we are 
apt to realize. 





Since the close of the Panama-Pacific International 
Exposition at San Francisco, Calif., I have asked a good 
many of my acquaintances, engineers, manufacturers, 
business men and others who had the privilege of vis- 
iting the fair, what they considered the most important, 
the most interesting or the most striking feature of the 
exposition. 

Quite naturally, there have been almost as many dif- 
ferent answers to the question as there were persons to 
whom the query was put; and quite as naturally also, 
the replies have depended somewhat upon whether this 
exposition was the first one attended or whether visits 
had been made to earlier great international shows, so 
that the observers had had an opportunity for making 
comparisons between the San Francisco exposition and 
those at St. Louis, Buffalo, Paris, Brussels, Chicago and 
other cities. 

It is rather difficult, even for a sophisticated news- 
paper man accustomed to visiting all the world’s great 
shows as they come along, to determine what most im- 
pressed the majority of visitors at the Panama-Pacific 
Exposition. This having been a contemporary exposition, 


necessarily some of the most striking exhibits at earlier 


fairs were eliminated; yet without doubt historical ex- 
hibits showing the evolution of certain industries have 
in the past constituted almost, if not quite, the most 
attractive and instructive displays at international ex- 
positions. Among such as may be recalled have been 
the historical railroad exhibits showing the development 
of modern locomotives and cars from the primitive rolling- 
stock of over a century ago; the progress in steamship 
construction; the growth of design and manufacture of 
various lines of machinery; the evolution of heavy ord- 
nance, firearms and the like; and the change and im- 
provement, revolutionary in most instances, that have 
occurred in numerous other lines of activity. 
Eliminating from the San Francisco exposition such 
interesting displays of former days, historical in their 
character and far reaching in their educational influ- 
ence upon visitors of all ages, what then were the dom- 
inating features at the fair which closed last December? 
Considering the exposition as a whole, its compact ar- 
rangement, its artistic design in grouping of buildings, 
its novel and more than pleasing color scheme, its unique 
system of illumination throughout the grounds, its gen- 


eral atmosphere of neatness and cleanliness—for there 
were no scrap heaps, dumps, garbage piles or other dis- 
agreeable and unsanitary and unsightly features to be 
found at the rear of the buildings or along unimportant 
passageways—were all factors in causing this exposition 
to be considered by trained observers the most attractive 
one yet produced in any city of the world. 

From an engineering point of view the show had its 
shortcomings in many respects, as might have been ex- 
pected, due to certain conditions which from their nature 
seemed insurmountable. In the first place, San Fran- 
cisco itself, lying at the extreme western point of the 
continent and situated in a state numbering less than 
two million and a half population and over two thousand 
miles away from the center of population of the United 
States, seemed to many, prior to the opening of the fair, 
to be too far away to attract any special attention from 
u% considerable number of people who would have de- 
cided unhesitatingly to visit an exposition held nearer 
the geographical the country. The great 
European War, manufacturers busier than ever, the ex- 
pectation that a comparatively small percentage of people 
in this country would attend the exposition, that an al- 
most negligible number would come from abroad and 


center of 


that consequently a big expense account would very likely 
have to be borne by exhibitors, particularly from the 
East, with little likelihood of any commensurate return 
either in immediate or future business, decided the ma- 
jority of machinery builders not to exhibit at the ex- 
position. 
EXPERIENCE OF EXHIBITORS 

Whether this policy, viewed from a broad standpoint, 
was a wise one need not be considered here. The fact 
remains, however, that to the astonishment of everybody 
the attendance at the exposition was not only far greater 
than ever anticipated by the most optimistic Californian, 
but even the total attendance at any of the 
former expositions held in this country, with the excep- 
tion of the Chicago fair of Such machine-tool 
builders and dealers as did have displays, as well as 
numerous exhibitors of other lines of machinery who 


exceeded 


1893, 


were interviewed during the closing days of the exposi- 
tion, all expressed themselves as more than satisfied with 
the outcome of their endeavor toward making the fair as 
representative as possible of our national industries, 
Not only did they have in each instance a far greater 
number of interested visitors than anticipated, but more 
to the point, their exhibits were productive of much real 
business. In several cases I was told by machine exhib- 
itors that they had developed a large amount of entirely 
new business in what to them was practically a new ter- 
ritory. In certain instances the entire exhibits were 
actually sold on the spot, together with additional sim- 
ilar equipment to be shipped from the home factories, 
as a direct result of having gone to this Coast exposition 
with a fairly full line of their products. In the cases 
referred to, the exhibitors found themselves immediately 
reimbursed financially for the expense to which they had 
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been put in shipping to the Coast and maintaining their 
exhibits throughout the ten months of the exposition and 
made a fair profit in addition. 

Beyond this remains the fact that a considerable and 
growing amount of new business was opened up with 
certain machines heretofore little used or known in the 
Far West, so that the made at the exhibit con- 
stitute but a part of the business resulting as a direct 
exhibiting their tools 
mention 


sales 


outcome of manufacturers’ 

In this connection it is 
experience of one tool builder from the Middle West, who 
had a liberal display under his own exhibit. He stated 
that, never before having visited the Pacific Coast and 


of interest to the 


having had in his years of manufacture a relatively small 
that section, he was somewhat 
disinclined to go to the filling 
Machinery Palace. Upon second thought he 
that as an American citizen he would make the venture 
and do his little part toward making the exposition 
truly national and not sectional in its character, so far 
as relates to the United States. In his least 
the fulfillment of what he felt to be an obligation and 
a duty brought a financial return which could hardly 
have been expected by most optimistic exhibitors at the 
outset. Tools of the he was showing were 
wanted immediately in the near vicinity, 


amount of business in 


expense of space In 


decided 


case at 


very kind 


were purchased 


during the exposition period, and he was relieved of 


the burden of shipping back home. The transaction ran 
into such an amount that he was at once able to show a 
good profit over and above the expense to which he had 


been put as an exhibitor. 
ATTITUDE OF MACHINERY BUILDERS 


In visting the San Francisco exposition I followed the 
policy adopted at former international expositions of ar- 
riving not far from the closing date, when exhibitors 
have had ample time to review thoroughly the outcome, 
financial and other, to themselves and business friends; 
when the earlier enthusiasm, so far as any enthusiasm 
had existed, has diminished or worn away; and when a 
fairly accurate consensus of opinion from all sides and 
On 
all past occasions I have been assured by various manu- 
facturing friends that they had had enough of big shows, 
that such exhibitions were not worth while from a busi- 
ness point of view, that they were through for all time 
In most 
cases, to be there the 
course of time, and usually the next exposition fortunate- 
ly found these same manufacturers present with their 
At San 


angles bearing upon the show may be obtained. 


with such expositions except as casual visitors. 


sure, was a change of heart in 


displays of newer and better lines of machines. 
Francisco, probably in part for the reason just given and 
in part for the peculiar conditions obtaining at home and 
abroad, previously referred to, the great majority of our 
machinery manufacturers were not represented. But 
from those who were there as exhibitors I heard no com- 
plaint that the venture had not paid from any point of 
view as in the past, or that this was the final appearance 
for them as participants in a big exposition. 

It is my firm opinion, based upon observation and upon 
the results of numerous interviews with exhibitors, that 
those who showed at San Francisco will, with possibly a 
few exceptions, be optimistic participants in our next 
great international exposition, no matter in what part 
of the country it may be held. 


MAC 
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Professor Larkin, of Mt. Lowe Observatory, has pointed 
out that at this exposition the highest achievements in the 
history of man were exhibited. He refers in this con- 
nection to five of the greatest inventions emanating from 
the brain of man, these being the diffraction grating, 
the telegraphone, the Audion amplifier, the wireless tele- 
phone and Thordarson’s transformer for one million 
volts 

These devices, wonderful developments in the scienti- 
fic field and each of wide importance, were in spite of 
their value probably examined by a comparatively small 
number of visitors. It is doubtful if even a small per- 
centage of people outside of the engineering and scien- 
tific fraternities knew of them or heard that they were 
exhibited. For most people at an exposition of this kind 
wander about through building after building in an aim- 
less, undirected fashion, glancing at everything along the 
main aisles, seeing nothing particular in detail. They 
eventually leave the erounds In a sen idazed condition. 
knowing that they have seen many new objects, but un- 
able usually to describe any special feature. They have 


seen the show as a whole and seem well content with 


then experience. 

On the other hand, visitors who go with some fairly 
definite object in view find that, with a somewhat limited 
in their 


make a complete 


amount of time, while they see much of interest 


respective fields they are never able to 


the exhibits which they have in mind as 
yet 


individual to develop some form of itinerary, some fairly 


round-up of all 


worth examining. It remains for some progressive 
simple routing process by means of which people going 
to an exposition to study certain lines of advancement in 
the respective arts and sciences in which they are in- 
terested may with a minimum of time and effort 
every exhibit likely to be worth while to them. 
Undoubtedly the most int resting engineering exhibit 
from a popular viewpoint was the great working model of 
the Panama Canal, this model covering an area of nearly 
scale of 1: 600 


amphitheater in 
th 


see 


four acres and being produced on the 
i: 150 
model was installed was so built that 


horizontal and vertical. ‘rhe 


1 water 


o that a 


which the 
was about 20 ft. 
vit W 


level below the spectators, 


clear birdseye was obtained of the surrounding 


country as well as of the canal itself. 


The operation of this model included the passing of 
ind locks and 


vessels of various kinds through the canal i 
m” Dp ‘ 
iit. 


the 
tails were worked out so thoroughly as to include li rhts 
fair 


running of trains over the Panama All de- 


lig 
and channe! buoys, range towers, etc., the whole al 
being electrically operated. 

Coming as it did to commemorate the opening of the 
canal across the Isthmus of Panama, the San Francisco 
exposition had in this one feature of the canal model an 
exhibit unsurpassed at any previous world’s fair. It 
is doubtful if as much money has ever been spent on 
any engineering undertaking in the history of the world 
as on the carrying out of the work of the construction 
of the great canal. And the opportunity to witness the 
operation of the large-scale model at San Francisco was 
appreciated by hundreds of thousands of visitors, the 
greater portion of whom are naturally so situated as to 
make it impossible for them to visit the canal itself. 

While machine tools, textile machinery, engines and so 
on were shown in relatively small numbers, there were 
numerous examples of striking development in machine 
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construction since the last international exposition 
among these, Diesel oil engines, certain types of motors, 
electric apparatus, farm implements and automatic and 
semiautomatic machines of various kinds. 

One of the most important developments in the ma- 
chinery field during the past few years is the equipment 
for manufacturing, handling and packing food products 
of all kinds. Can-making machinery has long been on 
the market, and it is fairly familiar apparatus to de- 
signers and mechanics in general. But of later lines 
of equipment for preparing foods and containers less is 
commonly known. At the time of the World’s Fair in 
Chicago in 1893 few of our modern patented breakfast 
foods were on the market, and not until about the time 
of the Louisiana Purchase Exposition in St. Louis in 
1904 was any appreciable amount of machinery devel- 
oped for the preparation in packing of these articles of 
diet now so common in every household. The 
twelve years past have seen an amazing extension of 
new food preparations and a still more wonderful de- 
velopment of mechanical apparatus for their manufac- 
ture. Then, too, in the period referred to, methods of 
preparing and packing old standard lines of food like 
fish, meats, fruits, vegetables, cereals and the like, coffee, 
tea, cocoa, milk and so on have been revolutionized. At 
San Francisco, for the first time was a really complete 
line of machinery for this important work on exhibition. 


Foop MACHINERY Most INGENIOUS 


The history of the origin and evolution of such ap- 
paratus is a most interesting one, involving the design 
and arrangement of new combinations of mechanism for 
handling materials which, before, it had always seemed 
impracticable to deal with except with simple crushing, 
rolling and steaming apparatus and in many cases with 
hand labor alone or with the simplest forms of hand ap- 
pliances. Labor in this field had always been of the 
cheapest, the work often carried on at home or in small 
factories by children or by older people oftentimes not 
otherwise employable. With the development of new 
forms of food products there sprang up a corresponding 
development of ingeniously designed machinery for their 
preparation, and coincidentally mechanical apparatus be- 
gan to be devised for application to the handling of older 
foods and tending toward the elimination of the cheap 
unskilled labor in that particular activity. 

This machinery embodies as a class not only some most 
intricate and interesting mechanism, but also a degree of 
workmanship not excelled in many of our finest machine 
tools and other equipment of precision. It is rapid in 
its operation and it is kept scrupulously clean mechanic- 


ally, so that its product emerges in incomparably better 


condition for consumption than would otherwise be pos- 
sible, even granting that it might be practicable to pro- 
duce certain of these preparations at all except by this 
mechanical process. 

It is a far ery from Providence, R. I., in the year 
1894 to San Francisco, 1915. Nearly a quarter of a 
century has passed since in the former city were built 
what were probably about the first of the automatic ma- 
chines for manufacturing breakfast foods, and these may 
be considered the pioneers in the now long line of highly 


developed apparatus for such operations, most of this 
equipment having seen its evolution during the past ten 
or twelve years at the outside. 


ten or 
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In 1893 the shredded-wheat preparations now made at 
Niagara Falls were first patented, and a number of spe- 
for manufacturing these foods 


a young jour- 


cial machines were built 
in large quantities. The following year I, 
neyman machinist in the Brown & Sharpe shops, with 
three other young mechanics on a battery of four Reed 
engine lathes, was put to work on the job of turning out 
tool-steel rolls for a 
machines the firm had 
And these machines had to 


be built with a high degree of accuracy throughout. 


a considerable number of crooved 
lot of 


taken to build on contract. 


wheat-shredding which 


The rolls for these mia hines were of Jessop steel, and 
as nearly as I can remember they were approximately 5 
long and weighed about 25 Ib. 


in. In diameter, 5 in. 


each : they were bored for a 114-in. shaft, or spindle, 
and were relieved in the bore to leave a bearing surface 
at each end about 1 in. in length 

The steel blanks, well annealed, were first rough-bored 
on a vertical chucking machine, rough-turned to within, 
say, ;/g-in. diameter and then brought to me at the head 
of the head, 
position of lathe, which stood 


lathe crew not in authority, but in the 
my nearest the chucking 
department. = It the the 


hole to size, turn the diameter ac urately, face the ends 


Was my part of work to bore 


down to an exact overall length and Pass the blank along 
the lathes 
the roughing down of the series of fine vrooves around 


to the other men, who divided among three 
these errooves being spaced 


V-form like a 
the finishing of the roll surface and 


the circumference of the roll 
jg im. apart 
U.S.S. thread 
grooves with a flat-form cutter extending the full length 
of the roll face. 


about and having a about 


HaNpLING A Cuuck Jos 


Although there were a good many rolls to be made for 
the shredding machines, it was hardly hecessary to make 
any lathe tools for the purpose, except the flat grooving 
cutter referred to. The roughed blank as it came to the 
first lathe was placed in an independent four-jawed chuck, 
trued up fairly closely, a light cut turned at the outer 
end for about an inch to receive a steadyrest and a sim- 
lar light cut turned at the inner end 
With the 


end of the blank, a tool was applied to face the end of 


as near the chuck 


jaws as possible. steadyrest supporting the 


the roll square, and the outer end of the hole was bored 


a dead fit to a plug gage, the bearing thus formed as 
far as the recessed portion of the work having, as al- 
reac) mentioned, a length of about 1 in. 

Next, the roll was reversed end for end in the chuck, 


the other end supported in the back rest and the chuck 
The exposed 
the 
fit just as the other end of 
The test of the align- 
ment of the two bearing surfaces thus from 
posite ends of the roll was that a hardened and ground 
of taper must pass 


end trued accurately with a test indicator. 
end faced off the 
hole bored to the plug-gage 


was then true and outer end of 
the hole was previously bored, 
hored Op 
arbor with the very slightest degree 
straight into the work with perfect fit, just as if the roll 
had been bored straight through from end to end at one 
setting. 

While this process requires quite a bit of explanation, 
it was easy enough to follow out in practice; and the bore 
was much more quickly and easily finished to exact size 
than would have been the case had the attempt been 
a slender boring tool clear through: from 


made to run 
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front to back. With a chuck in first-class condition, it 


it 
is always a fairly simple matter to indicate with accuracy 
I piece of work of almost any reasonable size and form. 
rhe experience derived at this time was useful for many 
vears afterward, and I have never since worried over a 
job of chucking 

Following the facing and boring of these rolls, they 


were placed on an arbor, turned to size toa vernier caliper, 


faced exactly to length to another verniet for large- 
size micrometers were not available in those days—and 
the rolls were then passed along to the grooving lathes. 

In preparing the finished rolls for assembling in the 
shredding machines they were forced onto spindles which 


were hardened and ground, the journals being fitted in 


bearings finished with the same degree of precision as 
the rolls themselves. 
SHOP LiAPPENING 
‘l'wo peculial incidents oecurred during the carn Ine 


these details 


serrated torm 


which oftentimes brin 
The 


YTOOVeS in 


cut of this contract 


to mind at the breakfast table: long 


the rolls was orig 
thick. It Wits 


ing tool for finishing the V 


inally made in one plece about lf, in. 
rive 


clamped fast to the top of a flat holding block on 


\ . ee 
V-Urvoerve: 


[Pap Py yyy 
} 1X 


r 





: bee)" 
| ¥ 
ie CASO OOOO DEDED DD KDIIKEKAS 
dD mensions aQpproxumate 
5 ©. ~—+ 


, FOR WHEAT-SHREDDING 
MACHINE 

the lathe. It was’ thus left clamped im 

place one Saturday afternoon; and the following Mon- 


cross-slide of 


day morning, after a marked reduction in temperature 


over Sunday—this was in midwinter—the tool was dis- 


covered fractured clear across from cutting edge to back, 


combination of stresses imposed 


due undoubtedly to a 
by the action of the clamping bolts and by the change 
recollection that provision 


later tools of the 


in temperature. It is my 

was made to obviate this trouble with 

same character by modifying the clamping method. 
The other occurrence was not so easil\ explained, al- 


though quite understandable: We had two valuable 12- 


in. verniers on the job in constant uss never out of 


and 
sight except when returned to the toolroom at might. One 
morning we discovertd that the vernier plate from one of 
these tools was missing, and without doubt it was bor- 
rowed by somebody to complete a vernier he had under 
construction for his private equipment of measuring ap- 
pliances. Never having had time nor inclination to make 
one of these precision calipers myself, I felt cleared of 
any suspicion which might otherwise have fallen in my 
direction, and I always believed the other members of 
I remember that 


the crew to be as innocent as myself. 
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the department-foreman was somewhat annoyed by the 
transaction, and I am still wondering if he ever located 
the missing vernier plate. 

One of these shredding machines, as now made, was 
exhibited in operation at the exposition, motor driven 
and up to date in respect, A detail of 
the rolls described is shown herewith, dimensions being 


every one of 
approximate only. 

It will probably occur to many inquiring minds to 
ask why such precision is required in machine parts used 
merely in the process of stripping up a soft, plastic mate- 
rial where accuracy of product would seem to be of little 
importance and if of any importance weuld seem to be 
equally unattainable because of the nature of the mate 
rial itself and of subsequent processes through which it 
may be passed. We, as machine designers, are prone to 
believe that as soon as we depart from the working of 
materials like metals, 


hard hard rubber and possibly a 


few similar substances including perhaps certain articles 


made of wood, any special degree of accuracy 


is practi- 
cally impossible as a commercial attainment and if really 
As a matter 


leather, 


feasible would be of no special advantage. 
of fact there like 
fabrics of one kind or another, articles produced from 


are many materials paper, 
paper pulp and other plastic substances where accuracy 
of product is not only required, thus making accurate 
manufacturing equipment essential, but where, without 
this accuracy in the process, the present great speed of 


output would be entirely impossible even though the 
product itself might in cases pass inspection so far as 
character of fabrication is concerned, 

There are instances in considerable number where with- 
feed 


where the quantity pass- 


out accurate contacting surfaces materials will not 
properly through the machine ; 
ing under the operating mechanism during a given cycle 
will be either insuflicient or too liberal in amount: where 
the contact surfaces themselves will not be kept prop- 
( rly cleaned to continue their work as they should. These 
are some of the factors having an important bearing 
upon the design and construction of a large class of 
machinery including among other groups food-preparing 
apparatus. 

The manufacturer ol food products has to consider a 
number of things which do not enter into the experience 


His 


goods must be absolutely clean if he is to hold his market 


of the producers of a vast number of other articles. 


indefinitely ; 
tities if he is to interest big distributors of such products : 


they must be produced in enormous quan- 


each package turned out must be fully up to weight or 


he will run foul of the food laws; and yet he must not 
regularly exceed the specified weight in any appreciable 
degree, for if he does so, his profits will disappear. 

Anyone who has had the opportunity to inspect some 
of our great establishments engaged in this and kindred 
industries cannot fail to have .been impressed by the ex- 
tent to which automatic weighing apparatus has been 
installed in such places to provide a positive safeguard 
against the possibility of a sihgle food container being 
shipped from the factory either under or over weight 
by even a minute fraction of an ounce, For this rea- 
son alone, if for no other, accuracy in food-manufactur- 
ing machines thoroughly justifies itself, 

Readers of these columns have already had the oppor- 
tunity of examining illustrations of the “Iron Chink” 


made by the Smith Canneries Machine Ce., of Seattle, 
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Wash., for dressing salmon at 2 previously unheard-of- 
rate of speed, displacing in the case of each machine 
dozens of hand laborers formerly employed exclusively 
in this process. Articles have also appeared showing the 
accuracy of the methods utilized by that firm in build- 
ing this automatic machine. It has to be made properly 
in order to run at all; and it has to be built very accur 
ately in order to operate at 
for making it an economic factor in canning establish- 


the requisite rate of speed 


ments as compared with the cheap, unskilled, but never 
theless rapid, hand labor universally employed in the 
past for dressing and packing fish. 

One of these machines which has now been built for 
several years was exhibited at San Francisco, where prob- 
ably for the first time a few million people learned that 


it is no longer necessary to dress and pack by old- 
fashioned hand methods the several hundred millions of 


pounds of salmon annually prepared for market in the 
great Coast fisheries. 

This company builds other machinery for 
these an 


cahhertes 


and similar establishments, one of automatic 


weighing machine in which filled cans as they pass are 
switched to one side or other of the main line of move 
ment if they are either overloaded or underweight in 
the slightest degree. The deviation from standard weight 
may then be rectified and the cans passed along with 
the bulk of containers which have already gone through 
the machine and stood the test of accuracy In weight. 
Still another important line of apparatus of allied 
character produced by this firm and exhibited at the 
Panama-Pacific Exposition was candy-making machines 
for the 
In operation, several hundred, pos- 


of various types; one such is manufacture of 
sugar peppermints. 
sibly a thousand or more, peppermints feed slowly along 
the apron on the top of the machine, the sugar mixture 
of the right degree of consistency being ejected auto 
matically from the receptacles at the head of the ma- 
chine. The candy mixture once made, charged with 
the desired flavoring ingredients and placed in the re- 
ceiving tanks is automatically maintained at 


consistency, is forced at the right intervals and with the 


proper 


proper amount of weight and of the desired size upon the 
traveling work table. 
chine to the point of discharge into packages it attains 
and all this without 
the touch of his 


During its passage along the ma- 


the requisite degree of hardness, 
the intervention of the attendant or 
hands. 


RESTAURANT MACHINERY 


Another interesting and useful machine for automatic- 
ily preparing good things to eat was a roasting device 
I do not know 


work of 


used by a restaurant on the Zone. who 
installed it. I do know that its 
prepare properly cooked food for thousands of 


As there operat ad, 


helping to 
Hungry 
visitors was eminently satisfactory. 
it constituted a modernized extension of the old roast 
ing spit which our early ancestors slowly revolved with 
its burden of flesh, fish or fow! before the great open 
fires of long ago. 

In the new form the 
of the principle underlying some of our modern harden- 


apparatus embodies something 


ing furnaces in that the material to be subjected to the 
action of the heat is passed slowly along the zone of high 


temperature and at the same time rotated so that every 
portion of the object is acted upon uniformly. 


Several 
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chicken. | mutton or other, are cooked 
the this 
required by restaurant patrons on the Zone was some 


roasts whethe r weet, 


simultaneously, and output of installation as 


not accustomed to seeing 

The attendant told me 
of the exposition that during the 
had roasted on the machine 


thing astonishing to persons 
rations provided ior an army. 
during the closing days 
ten months of the show he 
over fifty thousand chickens, and as for beef and other 
roasts, as he expressed it, “the Lord only knew how many 
of these had been cooked on the apparatus.” . 

This little 


few of the many mechanical devices which, as operated 


article has done more than touch upon a 


at the exposition, seem of unusual interest to the designer 
in the 
food products with the 


a marked tendency toward 
entire field of 

While, 
velopments in this direction are well known, there are in 
the field large 


comparativel) 


as indicating covering 


near future the 


machine process as pointed out, the earlier de 


numbers of new machines with which 


few people have had the chance to famil 


larize themselves. And it would appear that the opening 
here for the trained designer is a broad one, with almost 
unlimited opportunity for original work in developing 
ways and means of handling and preparing foodstulfs for 
shipment and consumption. 

There are at present on the market, and examples were 
full 


crading 


exhibited at San Francisco, outfits of mechanical 


apparatus for sorting and oranges and other 


and packing raisins; for sorting olives, 


A great deal 


of this equipment has been developed in California and 


fruits: for cleaning 


crushing them, refining the oil and so on, 
is to be seen in no other section of the country. 


oo 
< 


Evolution of Repeating Small 
Arms and Ammunition 
By Roperr F. Mircuenunu 
Away back in the fifties, or earlier, came what was 
called the “pepper box” pistol put on the market by Col. 


Samuel Colt, of Hartford, Conn. It was loaded from 
the muzzle with powder, wad and a round bullet. A 
good many “49-ers used it in their rush to California 
for gold. It was not a very reliable weapon, as there 
was almost no barrel, the charge coming out of the 


eylinder. There was not much force to the charge when 
it was fired. 


The story was current when I was in Springfield that 


Colonel Colt got his idea of the weapon from one he 
saw in the Tower of London. He improved it and started 
making it, and from that was evolved the modern Colt 
revolver. In -I860 came along the first revolver that 


ammunition, made by Smith & Wesson, of 
They first produced them at the Mar- 


used fixed 
Springfield, Mass. 
ket St. shop and then had some ten thousand made at 
Rock Falls, 

In 1861 they built a new factory on Stockbridge St. 
1861, in their new 
the floor for 


and as it was a new thing 


Conn, 


I went to work for them in June, 
shop. I that they 
making their 0.22 cartridges, 
to have the powder, bullet and fulminate all in one small 


copper shell, they were not perfect, and a great many 


remember used upper 


misfires resulted. 

Some progressive people in Bridgeport saw the possi- 
bilities of 
In a short time Smith & Wesson sold out that part of 


a business and started making the cartridges. 
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their business, but continued making their revolvers. 
While I was there they were making 2,000 of the 0.22 
size per month, and 1,000 to 1,200 of the 0.32 caliber. 

From the hinge barrel came the spider which ejected 
all the cartridge shells at once. It was invented by a 
man named Rodier, a French Canadian. After this 
appeared the automatic, which is not a revolver at all, 
as it ejects the empty shell by means of the gas which 
comes from the firing of the cartridge. 


EVOLUTION OF THE SMALL ARM 


The evolution of the gun was as follows: First came 
the match flint third, the skin 
cartridge fired by a hat cap on a nipple of the gun; fourth, 
the thin metal fifth, the folded head 
rim reinforced by an inside and outside cup. Then came 
the center fire, with a small primer in the center of the 


lock: second, the lock : 


rim fire: with a 


head. 

Along in the years between 1850 and 1860 a man 
hy the name of Rollin White invented the Smith & Wes- 
The story I heard during the two years | 
“Rollin White was on 


Son revolver. 
worked in their factory was this: 
the river bank one Sunday trying his invention when 
along came Dan Wesson. He stopped, looked the gun 
over, tried it, and was so taken with it that the two came 
to terms.” 

Wesson was to give White $1,000 cash and 25c, a pistol 
during the life of the patent. White was to defend his 
patent, which he had to do in a number of cases. One 
suit lasted almost three years, but he finally won out in 
all of them. 
and all a direct infringement on his patent. 

Wesson hunted up Smith and they formed a partner- 
ship, Smith furnishing $20,000. Rollin White was 
a lame man. I remember him well, as he was experi- 
menting on his pistol in the next vise to mine. One 


There were three shops making his pistol, 
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The pistol was a failure on account of the poor am- 
munition; but the principle was there and was finally 
improved into what was known as the Henry rifle, worked 
out by Tyler Henry. Gov, Oliver F. Winchester then 
bought out Henry’s patents and formed the Winchester 
Repeating Arms Co., which has prospered so that its 
guns and ammunition are known the world over. 

I have been connected in one way and another with 
the gun and ammunition business ever since I was 16 
years old, so have had a chance to know and observe a 
ereat deal about both. I went to work for the Winchester 
Repeating Arms Co, in the year 1871 and shortly after- 
ward went into the cartridge room, where I made the dies 
and punches for the manufacture of what is called the 
0.44 flat-rim fire cartridge We made 20,000,000 for the 
Turks, who previously had purchased some 30,000 or 
more rifles for the use of their troops and police in 
Constantinople. 

George Stetson was the cartridge man in charge at 
that time. There were only two other places where they 
made rim fire cartridges—the Union Metallic Cartridge 
Co., of Bridgeport, and one in Springfield, Mass., owned 
by a man named Leete. 


M 


Small Copper-Pipe Bending 
Forms 


By E. V. ALLEN 


Bending forms for the purpose of giving copper pipe 
the right shape for use as oil or gasoline feed pipes on 
Henderson motorcycles are shown in Figs. 1 and 2. 
The pipes are 14 in. outside diameter, and soft enough 
to be bent by hand. In the forms shown in Fig. 1 the 
pipe ends are placed in the sockets indicated at A and B, 
and then the pipe, which has previously been cut to cor- 
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FIG. 1. 


of the cartridges went off and the ball passed very near 
me and hit the wall beyond. After that he went into 
the cellar to do his experimenting. That little incident 
fully impressed Rollin White and his invention on my 
mind. 

Previous to White invented what 
the “volcanic pistol,” which was the nucleus of the Win- 
It was about a foot long, the barrel and 
magazine being one piece of steel. The ammunition con- 
sisted of a pointed bullet about one-half inch long. It 
was hollow for about two thirds of its length and filled 
wad fulminate was 


1861 was known as 


chester gun, 
with 


powder. A containing the 


‘rimped into the bullet, and when fired the bullets would 
go possibly 500 ft., while others would go perhaps 10 
or 20 ft. 


FORMS FOR BENDING O1LL AND GASOLINE PIPES 


FIG. 2. TWO OTHER PIPE-BENDING FORMS 


rect length, is simply pressed against the forms with the 
fingers, 

In Fig. 2 the pipe is first started with the end just 
between the block C and the center plug D. It is then 
coiled around the plug once and on the second turn is 
made to follow the form at the right. After the pipe is 
removed from the form the coil is pulled apart slightly, 
as shown. The pipe at the right is started at 2 and then 
shaped as are the others. 

While these pipes are soft and easily bent, forms like 
those shown are necessary to prevent kinks, careless bend- 
ing or other trouble. Made in this way, the assemblers 
have little trouble in making a good-looking job without 
the necessity of tinkering on the work after the bend is 


made, 
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Making l-Lb. Cartridge Cases--] 


By Rospert Mawson 





ance of 4 per cent. for impurities. The physical qual 


SY NOPSIS—In this article are described in de- ities are 48,000 to 54,000 Ib. tensile at the mouth, 58 
tail the tools and methods used in manufacturing TABLE OF SEQUENCE OF OPERATIONS 
the 1-lb. cartridge case, Owing to the close limits 1. Blank 





13. Tris to length 21. Machine to 
. , , » ohe . . ., eo : , : 2. Cup 14. Anneal and pickle leneth 
called for on the shell, some difficulties in tooling Y Raieied amd pickle 15. fulth drew  ——_ 
were met with. | he tools described are producing 4 Indent ; rrim to leneth primer hole 
: je a al +. Anneal and pickl Head 23. Finish - machin 
a shell to the desired requirements. The various 6 — prin iad Is. Anneal open end primer hole and 
e 3 . ‘ nnealand pickle and wash o recess 
types of machines and the rate of production are 8. Second draw 19. Form tape 4 Wash 
7 ° — ‘ %. Anneal and pickle 2 I e ; 1 finis! , Final Inspection 
also included. 10. Third draw maching flange 6. Stamp 
il. Anneal and pickl l ‘ ! out 27. Pack ready for 
as i2. Fourth draw primer hole shipping 
The manufacture of the 1-lb. cartridge case demands per cent. minimum local elongation At the head th 
many interesting punch-press operations. This will be tensile strength should be 60,000 Ib. minimum, and no 
apparent when the close limits allowed on the shell are local elon ration. is speci d at this pom Under the 
noticed. The New York & Hagerstown Metal Stamping head the tensile strength > id be 58,000 Ib. minimum, 
and no local elongation is specified The 














pecificat called for in manufacturing 
+ eS eee ae y the cartriadve cast follows: 
4 wan. ere t 4 Se i rt " 
Lecert? ty Ving | it nu " cold adrawh trom 
WT. Loce 7 , ) tI pel (jl Lill 
Lase ’ " 
: 2. ‘The curvature at the neck shall con 
wabie Loc ‘ s . , , 
with Case - 0005" ‘ form to that of the standard run cham 
bers shown on the drawings, within manu 
Y sciiaiiaiai 1 LUT Lint 
_ ——— — os om each lot of 5.000 shall be 
J , A « = lected i\ the Ih ecTtor To he proved 
| 5387" _ t. The prool shall be the firing of each 
FIG. 1. DETAILS OF 1-LB. CARTRIDGE CASE of the selected cartridge cases once with 


service charge and shell. Two of the fired 
Co., Hagerstown, Md., is producing a high-grade case, cases shall then be selected by the inspector; and 
and the tools and methods employed are here described. from each of them three additional service round 

In Fig. 1 is shown a detailed illustration of the car- shall be fired without re-forming. but the forward end 


tridge case. The various stages through which the 


element progresses from the punched blank to the com 
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FIG. 2. VARIOUS STAGES OF 1-LB. CASE FROM BLANK FIG : CUPPING PUNCH AND DIE FOR FIRST 
TO FINISHED PART BLANKING OPERATION 


pleted cartridge case are illustrated in Fig. ye For of the cylindrical part of the neck may be contracted 
each of these stages a sample has been cut, so sufficiently to grip the shell at each reloading. 

that the work performed may be observed. The 5. The proof cases of accepted lots may be Incorpor 
chemical analysis of the brass used for making the ated in the revular lots. provided they are re-formed 
cases is: Copper, 70 per cent.; zinc, 30 per cent., and again pass inspection. 

with a variation of 1 per cent. either way and an allow 6. No cases must show signs of weakness or excessive 


*Copyright, 1916, Hill Publishing Co. hardness. 
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OSS 


cases are made are pur- 
and 0.20 in. 


The blanks from which the 
chased 
thick. 

The blanks are cupped with the punch and die shown 
in Fig. 3. For this operation the blank is placed in the 
lie; and when the punch is fed down with the machine, 


mm | i) iN" a 
ie fs 


and measure 27% in. in diameter 








ii | i" 








CUPPING 


OPERATION 2 


6-in. stroke press 


FIG. 4. 
Machine Used—Ferracute 
Production—625 pet hr. 


References—Figs. 3, 5, 6, 7 and 8 
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FIG. 5 IETAIL OF PUNCH AND DIE 
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AND 22. DETAIL OF BOLSTER 


FIGS. 6 

















FIG. 8. DETAIL OF PUNCH HOLDER 











FIG. 9. GAS-HEATED ANNEALING OVENS 


the part is formed to the contour A. A diagrammatical 
view of the operation is given in Fig. 4. 

A detail the punch and die is seen in Fig. 5, the 
bolster Fig. the retainer plate in Fig. 7 and the 
punch holder, which for the cupping operation, 
in Fig. 8. 


is used 





FIG. 10. SIDE VIEW OF ANNEALING OVEN 

The shells are annealed in the gas-heated oven illus- 
trated in Fig. 9. The parts are placed on the tray A 
and conveyed by the truck shown. The tray is then slid 
into the oven, the average temperature of which is ap- 
deg. F. The parts are allowed to 


30 min. 


proximately 1,580 


remain in the oven 
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In Fig. 10 is shown a side view of the oven, and the 
manner in which the gas is fed may be seen. It will 
be observed that the arrangement is fitted with nine 
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FIG. 13. OPERATION 4: INDENTING 


Machine Used—Special 2%-in. stroke press. 
Production—475 per hr. 
References—Figs. 7, 8, 12, 14, 15, 16 and 17. 
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branches, which are fastened into the main supply pipe. 
These branch pipes convey the gas and distribute it so 
that a sheet of flame may be obtained under the tray 
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Fig.15. Center S 


~ as” 
Fig 14. Indent Punch 
FIGS. 14 AND 15. DETAILS OF INDENTING TOOLS 








FIG. 12. INDENTING DIE 
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FIGS. 16 AND 17. DETAILS OF INDENT DIE AND BOLSTER 
holding the parts to be annealed. The handle A, op 
erating through the sprocket and chain shown, is used 
for opening the furnace door, The temperature of the 
furnace is taken by a pyrometer through the lead wire B. 

After annealing, the parts are conveyed to the pickling 
tanks, Fig. 11, and washed in “Edis” compound, to re- 
move the scale. The parts are then transferred to the 
punch and die, Fig. 12, to be indented. The cupped shell 
is placed in the die A. The punch B, fed down with the 
machine, forms the indentation. The operation is shown 
in diagrammatical form in Fig. 15. 

The retainer plate, Fig. 7, the punch holder, Fig. 8, 
the punch, Fig. 14, the center section, Fig. 15, the die, 
Fig. 16, and the bolster, Fig. 17, are used for the indent- 
ing operation. 

The parts are then annealed and pickled in a similar 


manner to that described for the previous operation. 
After the pickling they are returned to the machine illus- 
trated in Fig. 18, and the first drawing operation occurs. 
The part is placed in the die A, and the punch B is 
fed down, performing the first drawing operation, One 
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of the parts before drawing is shown at ('; and after being 
D. The operation may be seen in diagram- 
matical form in Fig. 19. 

The punch holder, Fig. 8, the pun h, Fig. 20, the die, 


Fig. 21, the bolster, Fig. 22, and the retainer plate, Fig. 


drawn, at 

















FIRST DRAWING OPERATION 

















FIG. 19. OPERATION 6: FIRST DRAWING 
Machine Used—Ferracute 6-in. stroke press 
Production—550 per hr. 
References—Figs. 8, 18, 20, 21, 22 and 23 








FIG. 24. SECOND DRAWING OPERATION 


The parts 
are then annealed and pickled in a similar manner to 


23, are used for this first drawing operation. 


that previously described, 

The ma- 
chine and tools for this work are shown in Fig. 24. The 
part is placed in the die A; and when the punch B is 


The next operat n is the second drawing. 
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This 


fed down, the desired draw is made on the case. 


operation is shown in diagrammatical form in Fig. 25. 


The punch holder, Fig. 


> 


8, the bolster, Fig. 22, the punch, 
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‘IG. 25. OPERATION 8: 
Used—Bliss 8-in. stroke 
550 per hr. 
Figs. 8, 22 





SECOND DRAWING 


press. 


Machine 
Production 


References 29. 


28 and 


26, 27, 
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FIG. 29. DETAIL OF STRIPPER 
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FIGS. 7, 23, 28, 34, 39 AND 44. DETAIL OF RETAINER 
PLATE 


Fig. 26, the die, Fig. 27, the retainer plate, Fig. 28, and 
the stripper, Fig. 29, are used in performing the second 
drawing operation, 
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The cases are again annealed and pickled in a sim- 
ilar manner to that described. Then the next operation 
on the shell is the third drawing, which is done with 
the machine and tools shown in Fig. 30. 
The part is placed in the die A. The punch B is 
fed down into the shell and draws it to the shape 


seen 


& | 











THIRD DRAWING 


press. 


FIG. 31. OPERATION 10: 
Machine Used—Bliss 8-in. 
Production—550 per hr. 
References—Figs. 8, 


stroke 


29, 30, 32, 33 and 34 


99° 








FIG. 35. FOURTH AND FIFTH DRAWING OPERATIONS 
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FOURTH DRAWING 


press. 


FIG. 36. OPERATION 12: 
Machine Used—Bliss 15-in. stroke 
Production—400 per hr 
References—Figs. 8, 


29, 35, 37, 38 and 39 
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at C. This operation is also given in diagrammatical 


form in Fig. 31. 


The punch holder, Fig. 8, the bolster, Fig. the 
stripper, Fig. 29, the punch, Fig. 32, the die, Fig. 33, 
and the retainer plate, Fig. 34, are used for the third 


drawing operation. 
The parts are again annealed and pickled in the man- 


ner described and are then conveyed to the 


shown in Fig. 35 for the fourth and fifth drawing opera 


machine 
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tions. The punch A and the-die B are used for the 


fourth drawing operation, which gives the form shown at 


also 


diagrammatical 
the bolster 
the punch, Fig. 37, the 


and the retainer plate, Fig. 39, aid in this 


C. This operation is shown in a 
The punch holder, Fig. 8, 


oy 


view in Fig. 36, 
Fig. 22, the 


die, Fig. 38, 


stripper, Fig 


drawing operation. 
The Case is next taken to the Sper ial lathe, Fie, LO, 
and the open end trimmed so that the overall leneth is 


The cise Is gripped with the wooden tongs A 


11% in. 
and slipped into the chuck #B against 

The handle ( is 
of the chuck so that they grip the case securely, 


a stop surface. 
forward, actuating the jaws 


The 


drawn 
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OPERATION 13: TRIMMING TO LENGTH 
Special lathe 
Lathe, chuc) 
200 per hr 

Fig. 40 


FIG. 41 


Machine Used 
Special Tools 
Production 
Reference 


, wooden tongs and parting tool 


parting tool D is fed against the revolving case, and 
the end is trimmed to the correct length. 

The handle is pushed back, thus releasing the chuck, 
and with the aid of the tongs the case 
the machine. This operation is shown in diagrammatical 
Fig. 41. The case to the oven, 


annealed and afterward pickled in a 


is removed from 


form In is transferred 


manner similar to 
that previously described. 

The case is now ready for the fifth and last drawing 
operation, which is performed on the machine that was 
used for the fourth draw, Fig. The punch F, being 
forced down, draws out the shell, which has been placed 
in the die D, to the contour F. This drawing operation 
is shown in diagrammatical form in Fig. 41-A. The punch 
holder, Fig. 8, the stripper, Fig. 29, 


o> 
oe. 


~») 


the bolster, Fig. 22, 
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the punch, Fig. 42, the die, Fig. 43, and the retainer 
plate, Fig. 44, are used for this last drawing operation. 
The shell is then taken to the lathe, Fig. 40, which 
has the stop in the chuck set so that the distance from 
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FIG. 41-A. OPERATION 15: FIFTH DRAWING 
Machine Used—Bliss 15-in. stroke press 
Production—400 per hr. 
References—Figs, 8, 22, 29, 35, 42, 43 and 44. 
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33, 37, 38, 42 AND 43 DETAILS OF 
PUNCHES AND DIES 





the shell to the The shell 


the end of 
is placed in the chuck and is trimmed in a manner 


tool is AL;, 1h. 


similar to that previously described. 
(To be continued) 


Riveting Imsulated Laminations 
By JAN SPAANDER 


Insulating materials play an important part in many 
industries, but fibers, bakelites and condensites are often 
difficult to handle, especially when riveting several layers 
of thin punchings between a layer of fiber and iron on 
The rivet through 


a fiber bushing, and when riveted it is apt to bend slightly 


each side, as illustrated. 


passes 


rt 


ad burst the bushing. The defective work can only be 
discovered by testing the finished product. 

A successful 
The cast-iron base plate 
pins B. Through these bearings a pin ( 
crum of a yoke dD, consisting of two vertical steel plates 
that are clamped together by the plates 2 and #. The 
plate F is cut out at the nose of the jig to allow passage 
to the rivet. 

The plate # is the nut for the screw G, 
the nose can be made to press the piece to be riveted 


jig is shown in the sketch. 


riveting 
A carries the two steel bearing 
forms the ful- 


with which 
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between the surfaces 7 and J. The yoke has different 
fulerum holes to suit different jobs. The sides of the 
slot in the plate F and the nose of the yoke D are scooped 
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INSULATED LAMINATED PARTS 


RIVETING 


out to give easy access to the hammer. To allow a quicker 
opening of the jaw, a loose plate K is put under the 
scTeW. 

The is made slightly long; and the 
pressure of the jig forces the soft fiber of the bushing 
against the rivet, this has to stand straight and take 
the hammering. 


bushing when 


Calipering Running Work 
By M. JACKER 


Calipering can be readily done while the lathe is 
running by the method herewith described for filing 


and polishing to within 0,0005 in. (or one-half a 
‘housandth) of size. 
Make a spot at the end of the work to suit the 


measurement, then start the lathe on a 
filing speed. While the lathe is running, set the 
calipers by this spot, just so that you can hardly feel 


micrometer 





CALIPERING RUNNING WORK 

them making contact when held at about 60 deg. and 
swung 14 in. on each side of the center line, as shown. 
Care must be taken that the caliper leg C, or the one 
farther from you, does not get to the left of the other leg, 
or it will get caught on the work. Both points of the 
caliper must be on a line, as AB, square with the shaft. 
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Lubricating Oils and Cutting 
Compounds for Shop Use’ 


By W. Rockwoop Conovert 





SYNOPSIS—Wastage of oils and cutting com- 
pounds through inexpert buying and careless use 
is common in machine shops. The principles that 
should govern selections, tests that should control 
quality and methods that should give satisfactory 
use are all outlined. The cheapest otl or com- 
pound is o;jten the most expensive. 





One of the subjects that enlist the attention of the 
manufacturer is that of lubricating oils and cutting com- 
pounds. The manufacturing plant that does not include 
among its departments a chemical testing laboratory 
where proper tests of lubricants can be made and values 
accurately determined often depends upon the judgment 
of its superintendent or department heads, with the too 
frequent result that either a too high price is paid for 
oils or else quality is sacrificed in a mistaken idea that, 
There 
is scarcely any other subject connected with machine- 
tool operation on which there is such diversified and con- 
tradictory opinion and judgment as that of the lubrica- 
tion of machine-bearing surfaces and the lubricating of 


by employing cheap oils, money is being saved. 


cutting tools. 

Often the superintendent or foreman of a department 
in selecting oils depends upon the judgment of the oper- 
ator, which is apt to be biased by years of following some 
previously established rule or practice taught in the early 
days of learning his trade. Many of the old theories and 
practices have become obsolete and have been shown under 
the light of modern shop experience to be not only ex- 
pensive, but not of equal value to the practices established 
in recent years. 


LUBRICATING OILS FOR MACHINERY 


The preserving and maintaining of bearing surfaces 
of machinery and minimizing of friction are of prime 
importance and should have preference over all other 
considerations in the purchase of lubricating oils. In 
addition to chemical tests practical.tests should be em- 
ployed to determine satisfactorily the wearing quality 
and value of lubricants. To accept the opinion of in- 
dividuals or dealers may as often prove expensive as 
otherwise. A reduced oil account is not economy if the 
ledger shows greatly multiplied upkeep and repair charges 
on machine tools at the end of the year and the factor of 
depreciation much increased. There is a wide latitude in 
the degree of viscosity of lubricating fluids between lu- 
bricants having a low specific gravity and lubricants hav- 
ing too much body; between pure mineral oils and those 
containing a high percentage of animal fats that tend 
to acidity and produce a corrosive effect, however modi- 
fied, on bearing surfaces. 

The small manufacturer not in a position to employ 
chemical analysis should at least determine by practical 
tests the lubricating value of given oils on the specific 

*Prepared for the author's forthcoming book on “Industrial 


Economics.” Copyright, 1916, Hil) Publishing Co. 
+Factory economist, General Electric Co. 


work on which he desires to use them in his own factory. 
The importance and advantage of such tests in large 
establishments are equally obvious and not to be ques- 
tioned, but there the conditions are essentially better and 
the facilities multiplied. The necessity for accurate data 
is also proportionately greater. 

An oil purchased at a comparatively low cost may be 
good ; it may answer the purpose, but it may be neither 
On the 
other hand, the axiom “The best is the cheapest” is not 


economical nor wise to use it in the long run. 
always a true one. Certain oils are adapted to the lu- 
brication of shaft bearings, the bearings of shop motors 
and high-speed power-transmission machinery, but they 
are not adapted to the lubrication of the bearing surfaces 
of large boring mills and lathes, of millers and planers 
having heavy friction load. An oil of lighter body or 
less viscosity can be selected for the former than is prac- 
ticable for the latter class of machinery. Conditions must 
be carefully studied 

friction load, etc.—and careful tests made, if 


speeds, pressure, temperatures, 
the manu- 
facturer would wisely and economically choose the grade 
or kind of lubricants adapted to his work. An error in 
judgment in the grade of oils for costly machine tools 
neutralize the saving in 
purchase price for many With the indiffer- 
ent manufacturer oil is oil, and through lack of proper 


may necessitate repairs that 


months. 


attention to this important feature of factory expense 
the careless operative is as likely as not to use cylinder 
oil on all the smaller working engine parts or high-grade 
machine oil on line shaft bearings; and the practice is 
likely to be continued unobserved until serious trouble or 
loss results. 

For the bearing surfaces of large machine tools an oil 
free from animal fats, of increased specific gravity and 
of much greater viscosity than oils designed for light 
high-speed machinery should be selected. This sort of 
lubricant will give increased wearing quality where speeds 
are comparatively slow and the friction loads more or 
less heavy. Such machine oils can be purchased at prices 
ranging from 14 to 20c. per gallon. With these oils 
there will be no increase in temperatures, and the bearing 
surfaces will keep in excellent condition. For babbitted 
surfaces on light machinery cheaper oils will serve. 

Some manufacturers select an inexpensive mineral oil, 
costing 12c. or less per gallon, for general lubrication of 
machine tools, shafting, shop motors, etc. The economy 
of this practice is doubtful under conditions of heavy 
friction load or high speed, when the proper maintenance 
of shop machinery and of machine 
and the expense of such upkeep for the year computed. 
An oil costing at least 30 or 40 per cent. more than the 
just mentioned figure will give far more satisfactory 
results and be found more economical in the long run, 
both from the standpoint of consumption and that of 
keeping the tools in good condition. 

For lubricating the bearings of cranes of high-tonnage 


tools is considered 


capacity and on some other classes of heavy machinery 
operated at low speed, where the friction load is not too 
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great to permit their use, one of the cylinder-oil stocks 
at a cost not exceeding 15 or 16c. per gallon can be 
chosen to advantage. These oils are also suitable for 
lubricating rubber mills, heavy rolls, cylinders, ete. 

In running experimental tests and commercial tests on 
electrical or other machinery preparatory to shipment a 
good quality of mineral oil costing from 10 to 12c. per 
gallon should be employed as a substitute for the higher- 
priced oils preferred in the permanent operation of the 
machines. One of the reasons for this substitution is 
the fact that in these preliminary tests the facilities for 
handling the oil and preventing leakage are not, as a 
rule, as complete as when the machines are installed in 
their permanent location, and there is consequently an 
increased percentage of consumption and waste. It has 
been found by experiment that temperatures, even where 
machines are operated under high speed during the 
process of testing, are not perceptibly increased by the 
use of the cheaper oil. In all such cases, however, it is 
advisable to make careful tests on the specific work for 
which the lubricant is required, to determine any differ- 
ence in temperature or friction load, before a permanent 
change is made. 


CutTrine Or~s AND ComMPouUNDS 


Regarding the subject of cutting oils and cutting com- 
pounds there is wide diversity of opinion. Not a few 
panufacturers of the old school still hold the belief that 
pure lard oil is the cheapest and most satisfactory cut- 
ting lubricant for most classes of work in the long run. 
in the majority of cases this opinion is the result of 
clinging to old theories and of aversion to inaugurating 
new practices; or if based on actual tests and experiments, 
the tests have not been conducted on a practical basis. 
Were we to grant the correctness of judgment of these 
manufacturers in so far as the wearing quality of oil is 
concerned, we have still the factors of cutter grinding 
and the keeping of tools cool to consider. It has been 
demonstrated by practice that on certain classes of work 
and under certain conditions a compound into which water 
enters largely as a component part is not only cheaper 
in cost, but superior to pure oil in cooling properties. 

On account of the number and variety of cutting lubri- 
cants on the market careful chemical analyses and prac- 
tical tests should always be made by the manufacturer 
before purchasing. Nearly all compounds contain a cer- 
tain percentage of free fatty acid and consequently are 
acid in their reaction, and nearly all have a more or 
less detergent action on metal surfaces covered with oils. 
Choice should be made of those compounds which are 
least acid and which exert the least corrosive influence 
on metal surfaces. This is especially important in the 
case of multiple-spindle machines and all machines where 
the work is in close proximity to the bearing heads, as 
under these conditions the oil is likely to become washed 
from the bearings and the expense of machine-tool repairs, 
in consequence, to be materially increased. 

The initial cost of any cutting lubricant is relatively 


unimportant. What the consumer needs to know primar- 


ily is the action of the lubricant on the point of cutting 
tools in reference to absorbing and neutralizing heat gen- 
erated in cutting, its lubricating properties, its wearing 
quality, its specific gravity, flash point, percentage of 
free fatty acid and in the case of water compounds its 
ability to form a perfect emulsion and remain in a proper 
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state of solution. The factor of retaining metal dust in 
suspension must also not be overlooked. Some com- 
pounds run dirty continually until entirely consumed, 
holding minute particles of metal dust in suspension until 
the compound becomes thoroughly charged with this for- 
eign matter. This condition tends to increase friction 
at the point of the cutting tool and to raise tempera- 
tures abnormally, thereby reducing in some degree the 
cutting power. Lastly, the intial cost is important, but 
only relatively so. An oil of high market price may 
wear sufficiently longer than the cheaper grades to show 
a lower running cost per hour, and this is frequently true. 
It is one of the strongest arguments in favor of the use 
of pure lard oil or a high-grade mixture of lard and 
mineral oil. 

When the manufacturer is about to purchase any of 
the cheaper oils or water compounds, he should insist upon 
being furnished by the refiner or dealer with running 
cost per hour, or consumption, on various classes of work, 
for comparison with the cost of lubricants he has pre- 
viously been using. If these data cannot be obtained 
from the dealer, the manufacturer should conduct ac- 
curate and careful tests in his own shop in order to de- 
termine the relative economy of lubricants offered him. 
Without these precautions he can form no intelligert 
judgment in the matter and is as likely to be deceived 
as otherwise. 

These comparative tests must include the cost of re- 
pairs to machine tools and many other items of informa- 
tion, as indicated in the paragraph on testing, in order 
to obtain data of sufficient value to render a decision as 
to purchase safe and correct. Even under such exhaus- 
tive analysis any fluctuation in the cost of maintenance 
of machine tools may be due to the character of the work 
performed and the strength of the tool itself rather than 
to the use of a different lubricant. For this reason it 
will readily be acknowledged that the manufacturer must, 
to some extent at least, base his decisions on broad judg- 
ment and experience, his habit of observation and his 
insight into the conduct of processes in his shop. It is 
not exceeding the limit of truth, however, to state that 
a very large percentage of the consumers of cutting oils 
and lubricants do not know with definite certainty the 
actual conditions with reference to economical consump- 
tion of these materials within their shops, and often too 
much dependence is placed on the statements of dealers 
or on the judgment and opinion of the tool operator. 


Testing Curtinc LUBRICANTS 


In making practical tests of cutting lubricants it is 
desirable to select a piece of work on which the machine 
can be run for at least one week, and a much longer 
period is preferable. The oil cups should have attention 
to see that there is a free flow of oil to the bearings. The 
tank should be thoroughly cleaned of the previous lubri- 
cant, and all bearing surfaces, turret heads and slides 
should be cleaned before the machine is loaded for test. 
It is not sufficient to allow the lubricant to flow onto 
the top or side of the tool. The feed pipe should be so 
arranged that a full, strong stream will be carried di- 
rectly to the point of the tool and to the surface being 
cut, in order that the tools and work may be properly 
cooled. Of equal importance is the manner in which 
the tools are ground. A good compound has often been 
condemned through ignorance of these two essentials—the 
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adjusting of feed pipes for proper flow and the grinding 
of tools at the proper angle for greatest efficiency on the 
surfaces to be cut. Grinding the cutting tool at a wrong 
angle not only results in increased heating and loss of 
cutting power, but is frequently the cause of bad work as 
well. To this must be added the increased cost of frequent 
regrinding and the loss through delay and stoppage of 
productive work. 

When the machine is loaded with compound and the 
test started, it is necessary that the proportion of stock 


or stock solution and water be maintained uniform 
throughout. Otherwise, the running cost per hour or 


cost for a given quantity of work cannot be satisfactorily 
ascertained, as the quality of the work will not be uni- 
formly good. With all cutting lubricants into which 
water enters as one of the component parts the factor 
of evaporation is a serious one, and it is necessary, after 
the first day’s run, to add more water, in greater or lesser 
amount, each succeeding day to hold the proportions con- 
stant. The degree of dilution called for in the manu- 
facturer’s or dealer’s specifications should be maintained 
throughout the test. Without this care the operator 
will after a few days be running a mixture fully as ex- 
pensive per hour’s run or per piece as lard or other oils. 
It may be even more expensive. 

In conducting comparative tests the following data 
should be carefully kept: Total running time, time spent 
grinding tools, time spent on repairs or other delays, 
actual operating time, condition of tools at commence- 
ment, depreciation of tools, speed and feed, number of 
pieces finished, quality or character of work done, number 
of gallons of compound in reservoir at start, number of 
gallons of compound in reservoir at finish. 

With preliminary tests of this kind the cost per run- 
ning hour and ratio of economy and advantage between 
different kinds of cutting compounds sold on the mar- 
ket, or between a cutting compound and a cutting oil, 
may be safely and satisfactorily determined. In the case 
of lard oil or mineral oil or a mixture of both the oil 
should be reclaimed from the chips and this amount de- 
ducted from the quantity with which the machine was 
originally loaded, the cost of reclaiming being considered 
in the final estimate. 

After the choice of a cutting compound has been deter- 
mined upon, the bearings of the machines should be 
opened at reasonable intervals and conditions noted ; and 
careful inspection should be made of slides and all other 
wearing surfaces with which the lubricant has come in 
contact. Machines operated with any of the various water 
cutting compounds should be inspected and cleaned with 
greater frequency than those loaded with oil for reasons 
previously indicated in the paragraph relating to fatty 
acids and their tendency to corrode or wash oil from bear- 
ing surfaces. The cost of machine repairs should also 
receive attention and a comparison be made, after a rea- 
sonable length of time, with previous periods, taking 
into consideration the number of hours the tools are 
operated and the character of the work or burden placed 
upon the machine. 

In addition to the reduced cost per running hour ef- 
fected by the use of proper cutting compounds the factor 
of speed is worthy of consideration. It has been demon- 


strated that, with the right kind of lubricant, the cutting 
speed can in many instances be increased from 10 to 
15 per cent. 


As productive output per machine is of 
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prime impertance, particularly in the factory where tool 
equipment and space are limited, the securing of this 
advantage is desirable. 

There are certain classes of work in the shop, such as 
milling large-sized keyseats, turning, tapping, threading 
and milling operations on steel containing a high per- 
centage of carbon, where the work involved is unusually 
hard, in which the use of pure lard oil is wise. In 
this case it is well to use either a grade known as “prime 
lard oil” or one known as “off-prime lard oil.” The 
amount of fatty acid in the former does not usually ex- 
ceed 2 per cent., and in the latter the percentage is only 
slightly greater. The advantage of employing 
grades, where pure lard oil is indicated, will be apparent, 


these 


as they exert little or no detergent effect on machine tools, 
greater speeds are possible than can be secured with cheap- 
er grades of oil, and they give most excellent service from 
any standpoint. The lower grades, known as “extra No. 
1 lard oil” and “No. 1 lard oil,” are not recommended. 
The former may contain as high as 10 per cent. of fatty 
acid, and in the latter this element may reach 20 per 
cent., which makes it undesirable as a cutting fluid. 


Larp Ort AND Larp-O1n MIXTURES 


A large percentage of the heavy-duty work in most 
shops can be done to advantage with mixtures of lard 
oil and mineral oil or a good quality of mineral oil. 

For automatics and for general screw-machine work 
on copper and steel where tapping or threading constitutes 
a part of the operations performed a lubricant consisting 
of equal parts of lard oil and mineral oil undoubtedly 
gives the best service. The mineral oil should 
fair quality, and the cost of the mixture should not ex- 
ceed 35 to 40c. per gallon, according to market prices on 
lard oil. This makes a good lubricant of excellent body 
and sufficiently viscous to form a continuous and com- 
paratively thick film on the point of the cutting tool 


be of 


The tools stand up well and require less grinding than 
is the case when lighter-bodied oils are employed. 
This formula for cutting oil, designed to do the most 


difficult operations of tapping and threading copper and 
steel in automatics and turret machines and other heavy- 
duty work on steel, is more satisfactory and more econom- 
ical in consumption than the so-called mineral lard oils 
and screw-cutting oils generally offered to the manufac- 
turer. The mineral lard oils and screw-cutting oils at 
prices ranging from 24 to 35c. per gallon must necessarily 
contain an amount of mineral or low- 
grade petroleum distillates, in order to yield the oil manu- 
If the consumer mixes his 
full-strength, 


increased oils 
facturer or dealer a profit. 
own lubricant, he is enabled to obtain a 
equal-part solution of the two oils at a figure as low as, 
or lower than, he is compelled to pay for the so-called 
speciai cutting oils on the market. And this equal-part 
mixture has greater wearing durability and keeps the 
tools in better condition. 

Any statements made to the effect that the mineralized 
lard oils or screw-cutting oils can be employed as a lubri- 
cant base and thinned down in the same manner in which 
prime lard oil or off-prime lard oil is capable of being 
reduced should receive careful and serious consideration 
before purchases are made. 

From an economical standpoint the consumer will find 
it wise to make his own mixtures. By doing this he has 
accurate knowledge of the quality of the lubricants em- 
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ployed on his machine tools, the ingredients composing 
each formula are fully within his control, the machine- 
tool equipment is better conserved, and a saving of at least 
25 per cent. in initial cost should be the result. 

In general, for the purposes of drilling, turning, shap- 
ing and cutting off of steel and copper and also for all 
operations on brass in automatics, semiautomatics and 
multiple-spindle turret machines a good quality of min- 
eral oil not exceeding 12 to 15c. per gallon in cost gives 
excellent service. If this oil has a proper degree of 
viscosity, it will spread a continuous film on the point 
or face of the cutting tool, reducing friction and pre- 
venting abnormal heating and wear. The oil should 
flow freely through the pump and supply tubes. It is 
not necessary to employ the higher-priced mineral oils, 
screw-cutting oils or mixed lard oils for this class of work. 
This grade of oil is also suited to many operations on 
the lathe, miller, keyseater, etc., where an oil lubricant 
of comparatively light body is indicated. It not only 
keeps the tools cool, but wears well on the usual classes 
of work performed on the latter type of machines. 

For steel sheet punching and for some classes of draw- 
ing work where the materials are not too heavy this grade 
of oil makes a satisfactory lubricant. It will be found, 
in competition with water lubricants, on steel sheet to 
show a lower cost per running hour or per machine. It 
also keeps the dies in better condition, reducing the 
amount of grinding. For the heavier work of drawing 
cups or shells from heavy steel sheets an oil of greater 
hody is necessary. This may be prepared by mixing 
lard oil and mineral oil in proper proportions. 

DETERGENT Errect oF WATER CoMPpouNDS 

The advocates of water compounds will dispute the wis- 
dom of employing oil for drawing work, but it is always 
better to use oil, except on lighter drawing processes, 
unless a reduced cost per operating hour or a reduction 
in total consumption cost can be shown to be accomplished 
by the former. The claims of great savings effected by 
the water compounds are frequently not borne out in 
actual practice. They also exert a detergent effect on 
machine tools in many cases, while oil maintains the dies 
and presses in good condition. The factor of evapora- 
tion in compounds into which water enters largely as an 
ingredient is also so great as often to render their adop- 
tion uneconomical and often prohibitive. 

A large number of manufacturers still cling to the 
practice of using screw-cutting oils or mineralized lard 
oils on the greater percentage of their work. This prac- 
tice in many cases is neither warranted nor indicated by 
the conditions. A very large percentage of the work 
in most factories, with the exception of tapping and 
threading operations on steel and copper, can be done 
with a good quality of mineral oil with far greater econ- 
omy. This oil can be purchased at prices not exceeding 
12 to 15e. per gallon. 

Some manufacturers prefer a mixture of lard oil and 
fuel oil or of lard oil and kerosene in various propor- 
tions for cutting lubricants. These mixtures are used 
in bolt-threading and nut-tapping machines and also in 
automatic and hand screw machines. While the initial 


cost per gallon is below that of lard oil and mineral oil 
in equal proportions, fuel oil or kerosene is not rec- 
ommended because of the low flash point of these oils. 
It is doubtful, also, if these formulas give the same de- 
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gree of durability as the equai-part mixture of lard oil 
and mineral oil. 

The subject of cutting lubricants into which water 
enters largely as a component part of the formula deserves 
careful consideration. The number of these compounds 
offered on the market in recent years has greatly increased. 
The manufacturer is pressed to make a trial of each new 
brand, with the assurance that it is far superior 
to anything previously put forth, both in the quality 
of the mixture itself and in the reduction of consumption 
cost made possible by its use. The arguments of the 
salesman are frequently clinched with the statement that 
the new compound is the result of years of study on the 
part of some scientist whose discovery the dealer has 
been fortunate enough to secure and is now ready to sell 
the manufacturer at prices that will revolutionize the 
expense of tool lubrication. 


CoNFUSION IN LUBRICANT PRACTICE 


The progressive manufacturer desires to adopt all 
reasonable measures to keep in the front ranks of those 
aiming toward efficient management in business, with 
the result that he tries out many of these. so-called new 
compounds, hoping thereby to save large sums of money, 
as he has been definitely assured he can do. All this 
experimenting tends to confusion in the lubricant prac- 
tice in his shops and may in the end work injury to 
his machine-tool equipment, unless these tests are con- 
fined to a very limited number of machines in one depart- 
ment and are conducted for a long period of time before 
the use of the material is extended. 

A large percentage of the cutting lubricants prepared 
with water have a detergent effect on metal surfaces, 
tend to wash the oil from the bearings and slides and 
to gum the working parts of machine tools. Many dealers 
claim that their compounds do not have a corrosive effect 
on metal surfaces and that the soluble oils, of which the 
better grades of these compounds are composed, lubri- 
cate and preserve the bearings and slides of the machines. 
That the oil portion of these compounds counteracts 
to a considerable extent the chemical action of the water 
is conceded. 

In general, lubricants having water as a component part 
are not recommended for automatics, hand screw ma- 
chines or any class of machines of the turret type where 
there are numerous working parts—exposed or other- 
wise—with which it will come in contact. The factor 
of evaporation is so great in the case of water solutions 
and the wearing quality or durability of these solutions so 
much below that of good oils as to render the economy 
effected a somewhat negligible quantity, when the main- 
tenance of machine-tool equipment in prime condition is 
considered. And this is a most important item of ex- 
pense in the large factory, bearing a direct relation to 
the investment in new tools. It is also true that in 
many instances carefully conducted tests will indicate the 
running cost per hour, or for a definite period, of a water 
compound to be in excess of that of a mixed lard oil, 
properly proportioned, or of a good grade of mineral oil, 
while the arguments in favor of the employment of oils 
on the previously mentioned types of machines are en- 
hanced by the fact that with the use of oils the danger 
of corrosion is entirely eliminated. 

Water compounds may be employed to advantage on 
certain classes of work and on certain kinds of machine 
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tools where the working parts are few and the danger 
from the action of water is reduced to a minimum. On 
plain horizontal lathes and on lathes of the Gisholt type, 
machining steel, etc., and on millers and drilling ma- 
chines operating on both iron and steel the use of these 
compounds is indicated. They give excellent service, 
also, on coldsaw work. 

In using water compounds on gear-cutting machines 
special care should be exercised in selecting a mixture 
that will not in any degree, however slight, gum or clog, 
as otherwise the index feed may be thrown out of true. 

For the lighter machine operations, including plain 
drilling and milling processes, a simple standard soap 
compound of good quality may be employed to advantage. 
For vertical drilling machines of the automatic-feed type 
these soap compounds are adapted to quite a wide range 
of work on steel and iron. They are sufficiently viscous 
to afford a fair amount of lubrication to the point of the 
tool, and at the same time the tendency to heating is 
largely overcome by the large percentage of water. 

On account of the composition of soap bases and rapid 
evaporation of water these compounds require more or less 
frequent addition of water or of the stock solution, in 
order to maintain a proper degree of specific gravity 
throughout the run. The initial cost is attractive to the 
consumer, and this should not exceed from ¥% to le. 
per gallon for the solution when prepared ready to load 
into the machine. 


A Goop Compounp ror MANy OPERATIONS 


A good compound for the heavier classes of work, such 
as milling steel, cutting off steel on coldsaws and turning, 
boring and facing of steel castings on lathes and boring 
mills, may be prepared by the manufacturer within his 
own plant by combining a good-quality ‘soap base with 
pure lard oil, soda and water in proper proportions. The 
proportion of lard oil entering into the formula should 
be graded from 1 to 5 gal. per barrel of solution, accord- 
ing to the class of work to be done. These mixtures will 
range in cost from 2 to 8c. per gallon. 

This formula gives good service on a variety of opera- 
tions on metals where the employment of a water com- 
pound of heavy body is indicated. It forms a strong, 
viscous solution that flows freely, supplying abundant 
lubrication to the point of the cutting tool and at the 
same time reducing the temperature to a minimum. The 
life or wearing qualities are excellent, due to the per- 
centage of pure lard oil entering into its composition. 
It will be found to meet the severest conditions under 
which a water compound may be expected to work to ad- 
vantage, while the initial cost of the several proportions 
or degrees of strength of the formula is lower in most 
instances than the various dilutions of the so-called solu- 
ble oils on the market. In general, the weakest form of 
the solution, costing approximately but 2c. per gallon, 
will do the work of mixtures costing from 30 to 50 per 
cent. more. 

A good compound for grinding cams and cones and fin- 
ishing shafts may be made by combining lard oil and 
mineral oil with a soap base, soda ash and water in 
proper proportions. The cost of this mixture should not 
exceed 14c. per gallon ready to load into the machine. 
Notwithstanding this low initial cost, it proves a most 
satisfactory lubricant for this class of work. The ten- 


dency to hold metal dust in suspension is minimized to a 
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degree that renders it specially adaptable to automatic 
grinders for various classes of finishing operations. The 
quality of work obtained is equal to that secured by any 
of the more costly preparations. 


APPLYING SOLUBLE LuspRICANTS TO TooLs 


It is of the utmost importance in operating machines 
with soluble cutting lubricants that a strong, full stream 
of the fluid be supplied to the tool. The success or fail- 
ure of a lubricant often depends upon this factor as much 
as on any other. It is sometimes desirable to supply 
the lubricant to the tool from different angles with more 
than one feed pipe, in order to flush the cutting point 
or edge to the fullest degree possible and also to lubri- 
cate the work. 

The method of application has more to do with results 
than most overseers or tool operators appreciate, In 
shops where a number of machine tools are grouped or 
arranged in series a system of overhead tank and piping, 
conducting the lubricant to each individual tool of the 
group, affords an efficient method of lubrication. Suffi- 
cient compound to operate all the machines for a given 
length of time can be prepared and loaded into the sup- 
ply tank, thus simplifying the labor of handling. By 
the introduction of proper methods of supplying the 
lubricant, speeds can often be increased and additional 
cutting tools employed. 

As previously stated, the factor of evaporation in all 
cutting lubricants containing water is important. As it 
is necessary to add a small percentage of water daily to 
the tank, after the machine has been started, a careful 
inspection should be made at intervals to keep the dilu- 
tion in proper proportion. Unless this is done, the cost 
of operating may equal or exceed that of clear oil, and 
no economy result. Since the degree of evaporation varies 
according to atmospheric conditions, it is not sufficient 
to add an equal quantity of water on each succeeding 
day. 

Metal dust and other foreign matter with which com- 
pounds come in contact in the pan or tank of the machine 
also affect the specific gravity to a considerable extent. 
It is desirable, therefore, to use those compounds in which 
the tendency to hold metal dust in suspension is modified 
to as great a degree as possible. Where stock solutions 
of compounds are prepared and stored for future use, 
the barrels should be tightly headed to prevent evapora- 
tion and the solution drawn off through faucets in pref- 
erence to opening the barrel. 

The number of lubricating oils and cutting compounds 
required in any plant, however large, is generally com- 
paratively limited, and the more simplified the practice 
the more economical and satisfactory are the results 
obtained. 


CARE AND DISTRIBUTION OF OILS AND CoMPOUNDS 


All stocks of oils and cutting compounds should be 
kept in a central storehouse under the supervision of a 
competent person to whom orders can be sent by the 
various foremen for such supplies as are needed for their 
current use. All solutions or compounds should be pre 
pared at the oil house and delivered to the department 
on signed orders only. It is not good practice to allow 
the foreman or boss of a department to make up mixtures 
according to his own judgment of what may be required 
for his work. This procedure tends to confusion and 
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prevents establishing and maintaining a uniform practice 
throughout the factory on similar processes. There is 
a common tendency among shop foremen to make up 
mixtures of their own for special jobs or to use a dif- 
ferent oil from their neighbors on similar classes of opera- 
tions and metals. There is not only no economy effected 
under this method, but on the contrary there is certain 
to be conspicuous loss. The manufacturer will be con- 
stantly called upon to purchase, either for trial or per- 
manent use, some oil or compound not already in stock, 
to suit the whim or fancy of the individual overseer or 
workman. 

A printed schedule of practice should be placed in the 
hands of the section superintendents or head foremen of 
each department, showing the various kinds of lubricants 
to be used for all classes of work throughout the factory. 
The oilhouse keeper should be provided with a record 
giving the formulas he is to prepare and keep in stock. 
He should also be provided with schedules showing the 
kinds of oils or compounds to be used in the several de- 
partments, together with the names of foremen eligible 
to draw these materials. An additional list including 
the names of foremen eligible to draw pure lard oil should 


also be in his possession, 


STANDARDIZING LUBRICANT PRACTICE 


With these data he is enabled carefully to scrutinize 
all orders received and question the filling of any orders 
calling for lubricants which the foreman is not scheduled 
By following this system the manufacturer will 
find that he is enabled to secure absolute uniformity of 
practice in his shops, and in addition to this he is en- 
abled to control consumption within the limits of pro- 
duction requirements and prevent undue waste. 

A good supply of small cans and spouts should always 
be kept in stock, so that no leaky cans may remain in 
the hands of the workmen. 

Analyses and tests should be made at intervals on all 
oils purchased, in order to insure against adulterations 
and also to keep the standard of quality up to the spe- 
cification as provided for in the original contract made 
with the oil refiners or dealers. 


to use. 


A record should be made of all oils and compounds 
delivered to the various departments. Regular monthly 
reports should be issued to the superintendents of sec- 
tions and also to the head foremen of departments, in 
order to keep them advised of the rate of consumption 
and enable them to control the supplies of lubricants 
used within the portions of the factory under their juris- 
diction. These reports are also criticized by the general 
superintendent or factory economist and the attention of 
the department heads called to any excess. 

x 


Preventing Local Shrinkage 
in Aluminum Castings 


By F. WeEssTER 


In making aluminum pattern plafes difficulty was 
experienced from surface cavities opposite each deep part, 
as shown in Fig. 1. It had been customary to mold these 
plates with the deep parts in the drag, using a riser 
over each thick place. 

A method of molding them in the cope is now practiced 
with great satisfaction. The same pattern serves as be- 
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fore, but reversed; and wire vents are made in the sand 
over each piece. Also, there is used on the plate a riser 
having a form of a pyramid instead of a cylinder, so as 
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PREVENTING SURFACE SHRINKAGE ON HEAVY PARTS 
OF ALUMINUM CASTINGS 


Fig. 2 shows 


to prevent a sunken ring around the riser. 
the arrangement. 

[Surface shrinkage on heavy parts is caused by their 
cooling more slowly than the light parts. It can be 
cured in many. cases by the insertion of metal chills in 
the mold surfaces of the heavy parts. These equalize 
the cooling and prevent surface shrinkage.—Editor. | 


Power Needed for Wire Drawing 


Kenneth B. Lewis, in the Blast Furnace and Steel 

ant for December, 1915, gives a formula for the horse- 
Plant for D I 1915, gives a formula for the hor 
power required to draw wire. It is the result of some 
0 motor readings made under known conditions anc 
60 t ling le under know nditions and 
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RELATION OF REDUCTION OF AREA IN PERCENTAGE 
AND THE FACTOR F 


covering a wide range of size and quality of material. 
The formula is 
? 


Te 33,000 


— tt) S 
. 
where 
T = Tensile strength of stock before the draw, ex- 
pressed in pounds per square inch ; 


S = Speed of draw in feet per minute; 
A = Area of wire before the draw, in square inches ; 
a = Area of wire after the draw, in square inches; 





F = Factor selected from the accompanying chart. 
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Simple Measuring Reservoir 
for Gasoline 


efficient and inexpensive 
It consists of a large 


The illustration shows an 
reservoir for measuring gasoline. 
glass bottle, bottom up, marked with a couple of bands 
across the body to denote gallons. The gasoline is forced 
by air pressure into the bottle from an underground tank. 
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GASOLINE 


FOR 


MEASURING RESERVOIR 


When the bottle is quite full, the air is shut off. The 
gasoline runs by gravity into the tank of the motor car. 
The customer can what he is getting, and 
there is no room for argument about quantity. 

Du Bois, Penn. J. M. Erteson. 


More Meddling with Weights 
and Measures 


see exactly 


As many readers have learned, there has been intro- 
duced in Congress a bill for the abolition of the Fahren- 
heit ay mepeeriged The first the bill 
reads, in part, as follows: 


Be it enacted, etc., 
ature measurement shall 
Government publications, 
being discontinued, etc. 


This bill was introduced by Representative Johnson 
of Washington and was advocated by him the 
House of Representatives in a speech containing all the 
usual flamboyant gush of a confirmed metricite, a single 
sentence being sufficient to show its spirit: 


scale. section of 


that the Centigrade scale of temper- 
be the standard in United States 
the use of the Fahrenheit scale 


before 


Let us not shift our burden needlessly, sluggishly, cravenly, 
onto the shoulders of our successors; they will have plenty of 


Letters from Practical Men 
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burdens of their own Let us profit by the opportunity to 


progressive spirit ourselves 
our example to earn sim- 
will still be open to them 


and 
successors by 


lines that 


for energy 
our 


earn high credit 
and to stimulate 
ilar credit in the many 


We are also told that: 


The abolition of the Fahrenheit scale would be welcomed 
by scientists the world over The Centigrade scale is used in 
all countries except in the United States and the British 


Empire. 


The least that may be said of this is that, like most 
metric statements, it is not true. The thermometer scale 
of Réaumur is, as is well known, still largely used in 
Germany, while thermodynamics and steam engineering 
as studied and practiced in the United States are based 
exclusively on the Fahrenheit scale; and we suppose that 
thermodynamics may fairly be called a science. 

Dr. Stratton is at least a scientist, he ought to 
know that all tables of the properties of saturated and 
superheated steam and all entropy charts published in 
the United States are the Fahrenheit degree, 
the pound and the cubic foot, that this bill, which con 
templates a change in the unit of temperature, but not 
in that of weight or involves the use of 
steam tables and charts based on the Centigrade scale 
and the pound and that we have no such tables or charts. 
It is only recently that satisfactory tables of the pro) 


and 


based on 


volume, new 


erties of superheated steam have been prepared and pub 
lished at large expense 

Of the 
importance to the metric mind. 
taken the infinite labor of this calculation for the public 
good should, the metric partisans, be 
glad to see the tables laid on the scrap heap in the interest 


and labor. 


these tables is of no 


Those who have under 


course, destruction of 


in the opinion of 


of the metric hobby 
As in all these cases, the advocates of the measure see 
nothing in the way but the making of new instruments 


which lat- 
“almost in 
the 
noth- 


and the acquiring of new habits of thought, 
ter, as usual, they tell us would be acquired 
and effort.” They nothing of 
confusion due to the break in records, They know 
ing of the science of thermodynamics. They care nothing 
handful of 


without see 


stantly 


for the wishes of the public. The views of a 


scientists are paramount. 


It is easy to ridicule the Fahrenheit scale: but no 
one has shown, because no one can show, the slightest 
advantage in the use of the Centigrade scale. As a mat 


ter of fact, for records of the weather the smaller degree 
the Fahrenheit scale avoids fractions, and the 
zero point reduces the use of negative temperatures. 
far from there being any advantage in raising the 
point, it would increase the use of negative temperatures 
and the liabilty of error when calculating average tem- 
peratures, as every meteorological observer knows. 

As usual, Dr. Stratton is at the front in this attempt 
to introduce confusion by upsetting standards of measure 
ment. He is chairman of a committee of the American 
Association for the Advancement of Science, which has 
charge of the bill; and he has issued a circular letter 
from the Bureau of Standards soliciting “expressions of 


lower 
So 


Zero 
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metric 


opinion.” Recalling that the Centigrade is the 
faith is 


scale of temperature, we see again how much 
to be put in his recent professions that he has little in- 
terest in, and is devoting less activity to, the effort to 
bring about the adoption of the metric system. 

New York City. F. A. HALsey. 


eB 
Ejector for Jigs and Fixtures 


An efficient ejector, shown in the illustration, is of 
value on jigs and fixtures where the locating is done 
over two pins. In most cases where an ejector is not 
provided the operator uses a nail, scratch awl or almost 
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OPERATION OF THE EJECTOR 


anything to take the work off. This practice not only 
spoils the tool, but it also loses a lot of time. 

All that is necessary to manipulate the ejector here 
shown is to press against the knob A, which causes the 
pins B to push the work off the locating pins C. The 
pin D keeps the plunger F in place. Any number of 
ejector pins can be placed on one fixture. 

Dayton, Ohio. D. Watson. 


Boring Bar for Shells 


The illustration shows a cheap but efficient boring tool 
for rough-boring the 4.5-in. British high-explosive shell. 
It is made to fit a hole in the turret and to carry three 
cutting tools made of Y-in. square high-speed tool steel 
or stellite. The coolant is piped to the central hole in 
the bar and squirts out all around the circumference, 
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BAR FOR SHELLS 


BORING 


directly on the cutting points. The cutters themselves 


ure practically surrounded by the stream of coolant. 

The tool was designed after trying out some of the 
most likely looking adjustable boring tools on the mar- 
ket, but none of them would stand up to the heavy and 
continuous work of a munitions factory. 
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Probably the reason why this tool is superior is be- 
cause it has three cutting points. The absence of small 
screws and other parts likely to give out is a great ad- 
vantage where the tools are to be used by operaters who 
are not machinists. JoHN 8S. Warts. 
New Glasgow, N. 8S. 
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Tool Chest for Garages 


The illustration shows a tool box used in Waterman 
Bros. garage, Fresno, Calif. A portable crane hoists 
the cars up, and the front wheels are placed upon two 
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THE TOOL CHEST 


FIG. 2. 


cmpty oil drums. As no pits are used, this method gives 
easy access to the bearings and other parts underneath. 
The car on the drums is shown in Fig. 1. 

The tool box, on casters, as in Fig. 2, is pushed under 
The workman sits on the box to tighten bearings 
He has all his tools and his 

W. R. Scorr. 


the car. 
and to fit up new ones, 
vise handy. 
Fresno, Calif. 
ro 


Drill for Machining Bone 


Some green-bone tubes 2 in. long and of ;%-in. out- 
side diameter, with walls 0.020 in. thick, were required. 
The drill illustrated did the work without splitting the 
bone. A section of bone was first sawed to length, 
allowing about % in. for holding in the chuck to finish 
before cutting off to the required length. 

The blank was filed by hand on one end to fit into a 
fs-in. draw-in collet. By taking very light cuts and 
feeds the blank was machined its full length to fit the 
collet, into which it was slipped, leaving about one-half 
the length exposed. The hole was drilled with an 
ordinary carbon-steel twist drill. 
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The drill point, however, was ground, as shown at 
A, by holding it to the corner of the emery wheel as 
indicated by the dotted curve at B, allowing the face 
of the lip to come flat against the side of the wheel and 

grinding away each 


B | side of the drill cen- 
; ter so as to leave it 
/ about one-half the 


original thickness, as 


J 


shown by the dotted 
lines (. The drill 
was also ground, one 


BA 


\| “ANN 


lip slightly longer 
than the other, which 
prevented a tendency 
of the drill to wedge 
and split the bone. 
After the hole was 
drilled to size 
through the ;-in. 
round blank, a round 
nose tool of self- 


hardening high-speed 





steel was used to re- 
DRILL FOR MACHINING BONE duce the outside di- 
ameter until the 
walls were about 0.030 in. thick. Then emery cloth 
served to bring the diameter to finished size. The tool 
was ground to shape in the same way as for turning 
metal but was kept sharp to avoid crowding the thin 
tube and breaking it. 

In turning so long a tube of this diameter a short 
section should be brought to size first, then another short 
section and so on till the length required is brought to 
size. Care must be taken not to crowd the drill too 
fast, and the chips should be removed frequently. 

Rochester, Minn. GEORGE G. LirrLe. 
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Oxyacetylene Welding Hink 


The failure of a heavy welding job can often be traced 
to the discomfort of the operator. To stand up to a 
large preheated casting is often quite a task. 

Where air pressure is available, the device shown in 
the illustration will be found useful. A row of small 
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OXYACBTYLENE WELDING KINK 


holes is drilled in a pipe of convenient size to attach to 

the air hose. The other end of the pipe is closed. 
This contri-ance is placed across under the torch and 

held by a clamp or a weight in such a position that a 
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curtain of swiftly moving air passes between the hot 
casting and the operator. The device affords protection 
from the heat and does not interfere with the manipula 
tion of the torch or obstruct the view of the operator, 
Watertown, Mass. H. Howarp. 


Blueprint Tube 


The cover of the tube containing the blueprint paper 
was of the type that pulls off and was not a good 
fit, thus allowing the paper to spoil. T turned down a 
felt wheel A, about 34 in. thick, to the right size and 


Whit 
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BLUEPRINT TUBE 


then shellacked it to the inside of the cover. The tube 
& now hits the felt, making a good joint, and I have 
no trouble in keeping the paper. 

South Sudbury, Mass. Herbert A. Prarr, 


Profiling Attachment for the 
Horizontal Miller 


A simple efficient profiling attachment connected to a 
plain horizontal miller is shown in the accompanying 
illustration. Fastened to an arbor of the machine is 
the bevel gear A, which drives the bevel gear B and thus 
transmits the vertical motion. The casting C is made 
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PROFILING ATTACHMENT FOR THE MILLER 


in such a manner as to allow the longest bearing pos- 
sible for the vertical spindle. It has a bronze bush in 
which the vertical spindle runs, provision being made 
for adjustment when wear occurs. The casting D is 
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merely a filler block and should be rugged, to add sta- 
bility to the attachment generally. This casting is fast- 
ened to the ways of the miller by means of gib and 
screws. J. H. Moore. 
Hamilton, Canada. 
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Work-Ejecting Collet 


The illustration shows a spring collet with a coil spring 
and plunger fastened in the back end. I use a cupped 
bumper in the turret head to force the work against the 








spring plunger when chucking it. By releasing the 
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) 
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WORK-EJECTING COLLET 


collet the spring forces the work out and so prevents the 
eperator from getting his hands caught in the tools while 
extracting work. I have known this method to increase 
production 25 to 30 per cent, in some places. 

Detroit, Mich. J. E, Brackett. 


Marking Gaine Bodiesin Shaper 


The illustration shows a practical and rapid method of 
marking gaines. A holder A is made to fit into the 
tool post of a shaper. In this holder stamps are in- 
serted, as shown, and the holder fastened into the shaper. 
A special platen with a stop and a recess, as indicated, 





and Holder 


BODIES IN A SHAPER 


MARKING GAINE 


is made to go in the table. The forward stroke of the 
shaper rolls the markings in nicely, and incidentally no 
time is lost in withdrawing the gaine. 

A steady, heavy shaper should be used to insure satis- 
faction, as there is considerable upward thrust when the 
markings are rolled in. The capacity of this machine 
equals the stroke of the shaper, which should be 1 per 
second, James Downs. 


Lynn, Mass. 


MACHINIST 
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Design of Holding Jaws 


The illustration shows two end views of ordinary 
“hold-downs.” It is contended that the vise jaw in 
Fig. 1, coming in contact with the angular side of the 
hold-down, will cause that side to rise, giving to the 
upper corner of the small side a slight rotary downward 


a ee = ee ; 
y 5 J ma ay 
a min — 
4 , 
A i 7 
» | Ss 


i Fi61 ~~ 2% PN al FIG.2 


DESIGN OF HOLDING JAWS 


motion on the work that is being held. In Fig. 2 the 
angle is the same on both sides. 

Both sides being parallel, there is a full contact against 
the work. But it is claimed that this style has not the 
essential downward action on the work. Which is right? 
Any information will be appreciated on this subject. 

Detroit, Mich. foreERT J. BEUTER. 
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Repairing Tool-Holder Slots in 
a Turret-Lathe Tool Head 
The illustration shows how the tool-holder grooves or 
2x24-in. Jones & Lamson turret-lathe head 
The repairs were necessitated by the 


slots on a 


were repaired. 
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REPAIRING TOOL-HOLDER SLOTS 


stripping of the threads in the 5g-in. tapped holes used 
in clamping the tool holders to the turret table. 

The head was milled out with an end mill and T-slot 
cutter to the dimensions shown. Pieces of cold-rolled 
steel were then milled to have a driving fit in these 
slots. FREDERICK W. SNYDER. 
Williamson School, Penn. 
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Discussion of Previous Question 
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First Wheel Lathe in Brazil 


The wheel-turning lathe illustrated on page 596 is 
of interest, as it shows a simple method of adding electric 
drive to an old machine tool, but your correspondent 
is mistaken in thinking that this lathe, installed in 1902, 
was the first wheel lathe in Brazil. 

Wheel-turning lathes were in service in Brazil over 
20 years previous to that date, and I understand that 
the English firm of machine-tool makers, Craven Bros., 
Ltd., of Manchester and Reddish, which specializes in 
railway machinery, has been supplying wheel lathes to 
Brazil since 1878. In 1893 this company shipped direct 
to the San Paulo Railway Co. a lathe having 6-ft. 
diameter faceplates for turning locomotive driving wheels 
np to 5 ft. 3 in. in diameter on tread. With several 
others, this lathe was altered to electric drive in 1906. 
Up to quite recent times, interrupted only by their large 
manufacture of war material, Craven Bros. have been 
supplying wheel lathes, belt and electric drive, to railway 
companies in Brazil and Argentina. C. Parsons. 

Alderley Edge, Cheshire, England. 
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Attitude of Employers Toward 
Military Training 

Percy E. Barbour, on page Vol. 43, 
33, Vol. 44, brings out a number of good points in con- 
nection with military training and desires to interest 
employers in the matter of arranging for the militia 
members having leave for local and camp training. 

A few particulars of what has been done in this coun- 
try may be of interest. What in Great Britain are 
called “Territorial” soldiers are members mostly of units 
existing until a few years ago as “volunteers.” The 
volunteer movement, which was revived about 1860 from 
a system in vogue 70 or 80 years earlier, developed into 
an institution and brought into being corps which in 
the first instance paid all their own headquarters, pro- 
visions, uniforms, and incidental expenses. The govern- 
ment merely provided arms, adjutants and drill instruc- 
tors from the regular army. 

Though enrolled for home defense, legally it was, | 
believe, somewhat doubtful if they could be forced to 
serve on mobilization except voluntarily, as the units from 
the legal point of view were in the nature of private 
social clubs with members banded together for military 
instruction. Later, the government allowed a grant of 
about $8.50 a year for each efficient volunteer—that is, 
say, 60 drills and a week’s 
grant assisted in providing 


867, and page 


to everyone who attended, 
camp in two years. This 


uniforms, headquarters, etc. 

During the last few years the Territorial army was 
formed, composed of practically the same volunteer units, 
but the men were all legally “attested” and bound to mo- 
bilize in case of invasion or great national emergency. 
They also received army pay and maintenance during 
their yearly fortnight’s camp, the government paying all 


expenses of equipment. A great distinction between the 
Territorials—colloquially, “terriers’—and the old vol- 
unteer is that in the old comparatively haphazard for- 
mations one part of the country might have too large a 
proportion of artillery, another too many cavalry, ete., 
but in the Territorials the units formed of 
the proper proportion of each branch of miilitary service. 

The term units are 
raised in regular or 
irregular British regiments take their names. This local 
real, as local named “Territorial 
which include military, municipal, acade- 
administer the 


army are 


Territorial is used because the 


counties or districts from which 


connection is bodies 
Associations,” 
mice and other 
government funds and supply headquarters, clothing and 
equipment, with the exception of arms. The military 
authorities are responsible for training only. The uni- 
versity, college and senior “public” or “grammar” schools 


civilian representatives, 


have senior or junior officers’ training corps, which have 
proved useful in providing keen, receptive junior officers. 
It may be added that a new volunteer movement on tl! 
lines of the original one of 1860 has sprung up since the 


war, composed of men over strictly military age or other- 
After the usual 
period of government neglect the volunteer units now are 


wise unable to serve in the active army. 


recognized for home-defense purposes, and certain duties 
compatible with their civilian vocations are allotted them, 
pay at army rates being granted during their spells of 
duty. 

The Territorial system has proved a great success. 
Mobilized on the declaration of war, although only at- 
tested for home defense, nearly the whole number vol- 
unteered for foreign and after a few months’ 
final training have served at the 
It has been proved that what many previously consid- 


service 
since various fronts. 
ered simply amateur troops are capable of speedy utiliza- 
tion. Probably a matter of 300,000 men mobilized at 
first, and supplementary units acting as feeders and ad- 
ditions to the first will doubled or trebled 
the numbers. A great that thousaads of 
skilled mechanics were allowed to leave the country in 


the first rush as part of these units, when they would 


lines have 


mistake was 


have been of much greater national value as munition 
However, many men have been brought back, 
Of the 


high-explosive 


workers. 
and the 


mistake will not be repeated. course, 


enormous amount of ammunition and 


shells needed in present-day warfare 
tion to even those who thought themselves really pre- 


las been a revela- 
pared, 

The main object of this letter is to confirm Lieutenant 
Barbour’s testimony as to the beneficial effects of such 
military training on most workmen, especially town 
dwellers. I can speak both from past personal experi- 
ence and from that of men working under me who have 
been induced to join by their comrades. 

To begin with, the evening drills take the participants 
entirely out of the shop atmosphere and give them bodily 


and mental exercise of an interesting character. Those 
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who 
rank are compelled to study in order to obtain the pro- 
ficiency certificates that make them eligible for their 
Once obtaining them does not guarantee the per- 
manence of the rank; the examination has to be 
passed each year. This necessary effort, to my own knowl- 
edge, has enabled a number of men to improve their 
positions both in workshop and civilian life generally. 
rose to rank as a valued quar- 
alertness thus 


yo in for qualifying for noncommissioned-officer 


rank. 
now 


One laborer, for instance, 
termaster sergeant. The 
encouraged has assisted many men eventually to obtain 
wage Then the fort- 


night’s camp in country, mountain or seaside air, with 


greater mental 


increases of 50 to 75 per cent. 
the regular exercise, plain food and entire change of 
daily occupation, makes new men of nearly all the mem- 
bers, and the beneficial effect is felt throughout the year. 
Many large engineering works have for years had bat- 
talions, companies, batteries, etc., specially connected 
with them, and such units as the Electrical Royal En- 
gineer Volunteers—now Territorials—have been recruited 
from well-known works, Lord Kelvin being their hon- 
orary commandant. The Crewe Railway Works of the 
London & North-Western Railway Co. used to supply a 
complete battalion of railway engineers able to cope with 
any class of field railway work. Both they and the Elec- 
trical Royal Engineers furnished volunteer units during 
the South African War. The Woolwich Arsenal and 
other armament-producing concerns in other parts of the 
country have furnished artillery contingents. 
Under the circumstances which have arisen the United 
States will, in my opinion, have only reason for satis- 
faction if the machine-shop element—all ranks—under- 
goes some military training on British Territorial lines. 
Although their services in the first instance might be of 
greatest value as munition producers, they would then un- 
derstand and appreciate better the duties of the fighting- 
line personnel, and after a_ sufficient of war 
material had been built up would eventually constitute a 


reserve 


valuable reserve for defensive or offensive action. 
Manchester, England. JAMES VOSE. 


The Buying of Machines--The 
Production Guarantee 


Referring to page 830 under the heading of “The 
Buying of Machines,” I wish to take exception, as a 
representative of a machine-tool company, to one state- 
ment contained in the article, namely: “If he is not 
willing to guarantee a minimum production after know- 
ing the conditions, we may be justified in looking askance 
at the machine he builds.” 

As everyone knows, the conditions in shops vary so 
greatly in different parts of the country that it is im- 
possible to guarantee production in the shop of the 
purchaser, owing to the variation in equipment, men, 
conditions, ete., which are so widely diversified in differ- 
ent sections. For instance, some time ago I installed 
in one of the largest manufacturing plants a machine 
for turning certain articles. Previous time on this piece 
was 6 min. Under a premium system the men were 
making a slight premium equal to about 5144 min. actual 
I set it up, and one 


time. Our machine was installed. 


of the lathe hands—not a machinist—was put to work 
on the first run of about 5 hr. duration. 


The first hour 
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the operator turned 57 pieces, and the final 2 hr. 
time averaged 37 for each article. This firm 
since installed a number of these machines, and only 
I have found 


his 
sec. has 
in rare cases have they equaled this time. 
in different shops, with the same equipment, which is 
furnished by the firm that I represent, production differ- 
ences as great as 100 per cent., owing at times to the 
condition of the toolroom, whether skilled or unskilled 
labor is employed, the lighting of the shop, the ability 
of the executive in charge, the difference in grade of 
material used, ete. 

The machine-tool firm that I represent has made it 
a practice to give an estimate rather than a guarantee. 
We feel save in being able to demonstrate to a customer 
what can be produced in his own shop. It has been the 
practice among machine-tool builders within the last 
two years to refuse almost entirely to guarantee produc- 
tion except on special machines—not on standard ma- 
chine tools. D. R. CLARKSON. 


Rochester, N. Y. 


‘Metricinchia’’--A Drawing- 
Room Disease 

A certain disease confined to shop dzawings I have 
taken the liberty of naming “metricinchia.” The cause 
of it is a general mix-up of metric and English meas- 
urements on drawings. The reason for English measure- 
ments forcing themselves to the front is that the shop 
in which this disease occurs has generally adopted the 
metric system. But now and again a case comes up 
where a Whitworth standard or gas thread has to be 


used. Then the drawing gets the disease. 
I remember being given a drawing for a spindle, a 
part of which was to be turned 7% in. in diameter. 


This shop would not have the disease on the drawings, 


so it was sized 22.22 mm. I naturally thought it had 
to be accurate to 7/,,. mm. But no, it was not 
particular ! J. H. Davis. 


Wembley, England. 


a8 


Wanted--A Lighting Gage 


The editorial on page 654 reminds me of the lighting 
system in a pattern shop where I was employed. A 
lighting gage would be of little value in this shop, 
because the room was dark all the time. One large 
electric lamp furnished light for the pattern makers’ 
benches. This light burned all day. Single lights hung 
over each machine. Each pattern maker was instructed 
to turn off the light when he finished using a machine, 
but the men did not do it. 

Here is where the boss got busy. His idea might be 
a suggestion in shop-lighting economy. The bandsaw 
and ribsaw lights were operated by means of a spring- 
released push button located and fastened at the end 
of each belt shifter. Shifting the belt and starting the 
saw brought the end of the shifter rod against the push 
button and thus turned on the light. Reversing the 
shifter shut off the light. 

It is quite possible that similar automatic light-control- 
ling applications will suggest themselves, and in addition 
to the economy thus effected a higher quality of product 
results from the enforced use of light when needed. 

Kenosha, Wis. J. McCabe. 
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Dr. Stratton’s Engine 

During the week beginning May 22 there convened in 
Washington the eleventh annual Conference on Weights 
and Measures—a body composed of state, municipal and 
county officials charged with the execution of laws rela- 
tive to weights and measures. Of it Dr. Stratton is 
president, and through it more than any other channel, 
silently and unseen by the public, he is spreading his 
metric propaganda to the remotest parts of the country. 

The proceedings of the session just past show that his 
preliminary work has been thoroughly done, the body 
having been converted to the system. Its Metric System 
Committee brought in a report of the customary kind, 
extolling the system to the skies, handing out the 
regular list of glittering generalities, making the usual 
charges of ignorance and urging the importance of the 
adoption of the system. In due course the Committee 
on Resolutions brought in a corresponding report in 
the form of resolutions, which were adopted withoul a 
dissenting vote. 

We have in recent editorials pointed out the manner 
in which, to the facilities of the Bureau of Standards, 
Dr. Stratton has annexed those of the Government 
Printing Office and, through the franking privilege, those 
of the Post Office Department in spreading his metric 
propaganda. We have now to point out that he has 
also added the influence of state, municipal and county 
weights and measures officers directed through an organi- 


zation of which he is the head and which reaches out 
irom the Bureau of Standards to the Atlantic. the 
Pacific. the Canadian border and the Gulf. No such 


engine for the promulgation of the metric system was 
ever before seen in this or any other country. 

These weights and measures officials have to deal with 
the inspection and regulation of weighing and measuring 
apparatus and standards used in commerce—that is, in 
the transfer of ownership of contmodities from one party 
to another with a view, especially, to the detection of 
false weights and measures. The factory use of weights 
and measures is beyond their ken and without 
knowledge. They know nothing of the meaning of a 
change in factory units, a shortcoming which, under the 


their 


circumstances, is not their fault, but their and the 
country’s misfortune. Being under the dominating 


influence of Dr. Stratton, their attitude is not suprising. 
We are convinced that an effort to educate 
these officials in the things of which they know nothing 


organized 


is the most pressing need of the hour. 


What Is a Gate, and What Is 
a Sprue? 

Surprising as it may seem, there is a friendly contro- 
versy in at least one large die-sinking shop in this country 
as to what part of a set of drop-forging dies is the gate 
and what is the sprue. Some contend that the small 


uarrow opening, leading from the impression of the die 


to the larger grooves In the ends of the blocks, where the 
bar from which the forging is made enters, is the gate and 
that the enlarged opening which takes the end of the bar 
of stock is the sprue. 
these terms, saying that the smaller opening is the sprue 
and the larger the gate. 

Of course, everyone is benefited if all use the same 
name for the thing. While it not matter 
whether one part is called a sprue and the other a gate, 
that we should all use the same term for 
the same thing. In attempting to understand anything of 
this kind it is always a good plan to hunt for a similar 
The words sprue 


Others reverse the meanings of 


same does 


it is necessary 


case. Fortunately, one is easily found. 
and gate are well known in founding and were unques- 
tionably used there for many years before drop forging 
became an art. 

Webster's dictionary gives this foundry definition for 
the word sprue: “The hole through which metal is poured 
into the gate and thence into the mold.” The definition 
for gate from the same authority is: “A channel or open- 
ing through which metal is poured into the mold 

Thus, in founding, the small opening leading outward 


from the impression in the mold is the gate, and the 


” 


larger opening beyond the cate is the sprue, 
Another way to look at this 
what is a gate in our ordinary everyday 


matter would be to ask 
speech. To 
every one of us it is a small opening through some inclos- 
ing fence or wall. It leads from one large space to another 
large space. When we seek to apply this meaning of the 
word gate to the opening in a set of drop-forging dies, 
we must at once call the small opening leading from the 
die impression to the larger groove outside the gate and 
call the larger groove itself the sprue. 
Thus both from the parallel use in foundry practice 
and from our knowledge of the everyday meaning of the 
word gate it seems wise in drop-forging practice to cal 
the small opening the gate and the larger the sprue. 

If there are any readers of the American Machinist who 
differ with this conclusion, they will confer a favor upon 


everyone by sending in their views. 


Prevalence of Resignations 


In these days of “war order jobs” not a little dis 
quiet has been caused among employees in the munition 
sections of the country by the sight of fellow-workmen 
elevated—sometimes over night to a supervisory 
tion. 


plentiful that it has become the common practice for 


posi 


Foremanships and superintendencies have been so 


men who are dissatisfied to resign calmly enough and 
obtain coveted advantages in another shop. Their rise is 
not amid the knocks and bumps of the sidewalk; they 
go with a rush, as in a high-powered motor car. They 
do not climb into a desired position, but reach it as in 
an aéroplane. 

There is an old saying to the effect that whatever 


goes up must come down. Such spectacular advancement 
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is due to the present delicate, unusual and unstable eco- 
nomic situation. Everyone knows that things cannot con- 
tinue indefinitely as they now are. When the change 
comes and things are turned back to normal business con- 
ditions, there will be a letting down of many men from 
positions of foremen and superintendents to the lathe, 
the bench and the planer. This fact should be clearly 
foreseen by everyone who is now taking advantage of 
things as they are. 

There is of course no objection to a man’s bettering 
lhimself—on the other hand, it is his clear duty to do so. 
But the permanence of that betterment should be care- 
fully studied and provisions made against the day of 
change, so that when a letting down does come, it will 
not bring a feeling of unrest. 

In the normal order of things few men now in a 
position of great responsibility have reached that place 
through an aéroplane ascent. They slowly climbed the 
slopes and steeps and after mastering each new grade 
scaled other rocks and overcame other difficulties to reach 
the next higher elevation. There is really no “royal 
road” to anything that is good—not even to power. The 
man who has been carried up a mountain in a motor car 
is usually very much surprised when he finds himself at 
the top. On the other hand, there are no surprises to 
the man who reaches his place of eminence by sturdy 
climbing. When he has reached the top, it seems natural 
that he should be there. The preceding difficulties have 
heen overcome, and he is quite as much at home at the 
top as when he was patiently working his way upward 
from the bottom. 

From a slightly different angle it is altogether wrong to 
begrudge a man a quick turn of good fortune that puts 
him above his fellows. It is unwise to covet any position of 
responsibility unless one is willing to submit to the iron 
discipline and patient work that seem to be inseparable 
from all positions of eminence. Too many of us “put 
aspiration for perspiration, yearning for earning, and 
longing for labor.” 

#& 


Russian Business and Need of 
a Commercial Treaty 


Exact figures of United States exports to Russia prior 
to the war are difficult to obtain, because part of our 
products sent to that great empire was first shipped to 
Germany. The known exports are $45,000,000 in 1912, 
and the total was probably at least $80,000,000 yearly 
for the past few years. All this business should be 
handled direct, thereby saving the added charges of 
European middlemen. That these charges are high seems 
very probabie and no doubt did much toward earning 
for America the reputation of manufacturing only high- 
priced products. 

Another obstacle to our trade with Russia lies in the 
fact that since the former administration we have not 
renewed our commercial treaty with that country. It 
seems to be the general opinion that the victorious 
Kuropean powers will endeavor to obtain great conces- 
sions from their allies after the war; and as the 
American Machinist has pointed out before, it is very 
important that we should have a new commercial treaty 
signed with Russia at the earliest possible date, The 
old one was canceled for political effect. This nation 
has no more right to dictate Russia’s internal policies 
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than Japan has to dictate ours. Some of our European 
competitors seized upon this cancellation of our former 
treaty to advertise our action all through Russia for the 
purpose of hurting our trade. 

Prior to the war, Germany was Russia’s best customer, 
taking a large proportion of Russia’s agricultural exports 
in return for her own manufactured products. Germany 
built this trade up from $12,000,000 to $270,000,000 per 
annum in eight years. It is often the case that warring 
nations become the best of friends after peace has been 
declared. 

Groups of noncompeting American manufacturers must 
cooperate and pool their export expenses. They must 
send a high-class American who speaks Russian to study 
the market, to educate Russian buyers to American 
standards (in cases where our standards are more service- 
able than those now used) and send home the valuable 
kind of information that only the highly trained man 
knows is needed. 

The representative will find that Russia’s agricultural 
expansion needs credit for reasons similar to those under- 
lying the development of our Central States 30 years 
ago, at which time the density of our population and 
general economic conditions closely resembled the con- 
ditions in the Russia of today. We financed the devel- 
opment of our Western States by mortgages. Russia has 
been financing her development by a system of long 
credits. Interest rates are high; payment is slow, but 
sure. 

The German demand for accurate credit ratings caused 
the formation of an agency in Germany that was said 
to know more about Russian credits than the Russians 
knew themselves. In every part of Russia, German 
travelers were found. With characteristic thoroughness 
they overlooked nothing. We must do likewise! When- 
ever a complicated machine was sold, the Germans always 
sent a man to demonstrate it, so that those of our manu- 
facturers who prefer to depend on their catalogs must see 
that these contain simple, clear instructions for erection 
and operation. Such catalogs must be printed in Russian, 
with both American and metric dimensions clearly stated. 
The Russians have their own system of weights and 
measures, but it is not necessary to convert the dimen- 
sions of our products into those units. 

Those American manufacturers who do not wish to 
send representatives may make arrangements’ with 
reliable Russian firms to act for them, furnishing these 
agents with suitable literature and catalogs printed in 
Russian or arranging for the printing of such matter in 
Russia. Catalogs sent out from Germany always gave 
detailed information showing how to figure the delivered 
cost at any part of Russia, including the Russian customs 
dues. As in South America, there are two grades of 
machinery required—our standard grade and a cheaper 
but serviceable one for the average buyer. 

The laws concerning travelers?’ movements in Russia 
are complicated, and a new arrival should take care to 
ascertain the requirements without delay. 

The Review of Reviews in advertising its school of 
character analysis prints this amazing statement: Dr. 
Blackford has analyzed the characters of 15,000 people. 
Failures, 0; successes, 15,000. Even the best of us make 
mistakes, but it begins to look as if there is one person 
on earth today who is infallible. 
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Automatic Shell-Roughing and The faceplate is equipped with two steel pins for 


Finishing Lathe driving the shell, which fits into centers both in the face- 
plate and the tailstoc k. The carriage holds three tool 


Fig. 1 shows a Reed-Prentice 14-in. automatic rough- posts. One of these carries five tools, which are fed in 
ing and finishing lathe for shells, automobile pistons, pis- and out by a cam. The two tool posts. having one tool 
ton sleeves, plunger and similar work. This lathe is built each for forming the nose, ar controlled by a path cam, 
by the Worthington Pump and Machinery Corporation After the shell has been machined to the required di- 
at the Blake & Knowles Steam Pump Works, East Cam- mensions, the weight shown at the end of the machine 
bridge, Mass. draws back the tools and also returns them ready for 

The geared head is of the two-speed type. The high machining the next shell. A trip arrangement threws the 
speed is through 4-pitch 314-in. face herringbone gears pulley on the crankshaft on the loos pulley. The tool 
made in two halves doweled and bolted together; the sec- posts are of very rigid design and built to hold the tools 

without the possibility of chatter. The 





cam control bar is plainly shown ove 
the ways. 

The upper tool post is for facing the 
butt end of the shell and also for ma- 
chining the copper-band groove. The 


at sired 


motion is obtained for these 
tools by an angular slot in which a roll 
travels. 

Careful attention has been paid to 
the design of the tailstock. This is not 
only exceptionally heavy, but has a 
somewhat unusual — spindle-clamping 
mechanism. The clamping handle is 
below the spindle. This leaves the up- 
per surface solid to better resist upward 
stresses from the cutting tools. 











The headstock gears are thoroughly 





FIG. 1. AUTOMATIC SHELL-FINISHING LATHE guarded and are provided with a cover 

Swing, 14 in.; driving belt, 6 in.; floor space, 11 ft. by 30 in.; weight, 5,500 1b that is easily removable for inspection. 
The gears at the end of the lathe are 

ond speed is through 4-pitch gears having 25¢-in. and 3-in. also well protected, making for increased safety of the 
faces. The shaft and spindle are made from a high-car- operator. The various tools are lubricated by oil, which 


bon steel, running in renewable-type bronze bushings. is forced by a belt-driven pump through the piping shown. 











Section A-B 
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DETAILS OF TWO-SPEED HEAD OF MECHANISM USED IN AUTOMATIC SHELL-ROUGHING 
AND FINISHING LATHE 
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FIG. 3. DETAILS OF BACK ARM ATTACHMENT 
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FIG. 4. TOOL LAYOUT FOR TURNING SHELLS 


The details of the head construction, carriage and tool 
lavout are shown in Figs. 2, 3 and 4. 
This Thane hine, as W ill be noticed, is of the multiple t\ De, 


thus reducing the time in machining. 


Ball-Bearing Friction Clutch 


The friction clutch shown incorporates the standard 
design perfected by the Hilliard Ciutch and Machinery 
Co., Elmira, N. Y., and described on page 875 

The standard clutch mechanism made by this firm 


od. 


operates satisfactorily up toa rim speed of 5,000 ft. per 











BALL-BEARING SLEEVE FRICTION CLUTCH 
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min., which means that the small-size 
clutches will operate satisfactorily from 
2,000 to 2,500 ft. per min. The 
great difficulty at such speeds is the 
lubrication in the clutch sleeve. In 
the form of clutch shown, this difficulty 
is overcome through the application of 
a ball-bearing sleeve, which, as will be 
observed, provides a large reservoir for 
the lubricant. 

It will be noticed that the mechanism 
for compounding the frictional pres- 
sure is of the Hilliard standard rack 
and gear worm-threaded stud combina- 
tion. The compounding pressure ranges 
from 96 to 1 in the small-size clutches 
up to 168 to 1 in the largest size. 

The illustration shows the single- 
plate type of clutch, in which maple 
blocks are clamped between the two 
friction surfaces by means of the rack 
gear and serew mechanism shown. ‘The _ ball-bearing 
sleeve design is clearly indicated. 


eos 
_ 


Special-Purpose and Assembly 
Arbor Presses 


A special feature of the line of arbor presses illus- 
trated is the application of handwheels for exerting the 
pressure by the use of which there is provided a con- 
tinuous motion. 

The press shown in Fig. 1 is fitted up for molding 
material which when hot is plastic. 

This press is used for forcing a plunger into a mold 
through the hot material. The mold is then turned upon 

















FIG. 1. ARBOR PRESS WITH MOLDING ATTACHMENT 


its side and a second plunger is forced through the hot 
material. When the material is cool, the mold is placed 
under projections A and A’, and one plunger is with- 
drawn; the mold is then placed upon its end under the 
points B and B', and the second plunger is withdrawn. 








ee 
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That part of the fixture marked A’ is swung out of the 
way when the mold is used lengthwise. The fixture is 
bolted to the base and held firmly in place by means of 

















FIG. 2. ASSEMBLING BENCH ARBOR 


PRESS 
four screws tapped into the fixture and screwed out 
against the press frame. 

The 24-in. pilot handwheel is used for withdrawing the 


plunger. The lever is used for forcing in the plungers. 
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front portion may be swung out on the pivot shown, 


allowing the work to be placed in position. 
The gearing is compounded, two pinions engaging the 
ram. ‘The wheel may be easily “thrown.” so that 2.000 to 


3,000 Ib. pressure may be exerted on the ram. 


The special heavy-base Dress, i vr, 3. was fitted up tor 


the assembly of parts requiring 600 to 1,000 lb. The 
guide on the lower part of the rack insures alignment 


of the parts. 


ry , 
The presses SHowh are recent ace 


by Edwin FE. Bartlett, Boston, 


litions to the line made 
Mass. 


Heavy-Duty Engine Lathe 


In the design and construction of the lathe shown the 


purpose was to provide a mat hine capable of absorbing 
h-speed steel culting tools. 


section coming up almost halfway around the cone in 


the heaviest cuts with hig 


The double-trussed and we headstock, with bow! 


front and rear, is designed not only to 1msure rigidity, by 
bearings, but 
the 


together the front- and r 
to the 
pullevs, 


tving ear-spindle 


also safeguard operator against revolving 

At tl 
to allow the overhang or 
turret, 


and vertical surfaces of the inner sid 


The bed is braced internally by crossgirths. we 
the bed 


quick removal of the tailstoc! 


rear end is cut away 


The horizontal! 
the front 


e of shear 
are scraped bearings to provide a supplementary bearing 
The nat 


back of the bed are planed to receive Tal attach Hts, 


for the carriage. two horizontal bosses ¢ on the 


“eT 
attachments, 


radius-arm brackets, and various other lath: 

















shear 


Swing over 











HEAVY-DUTY 


In.; 


ENGINE LATHE 


26 swine over carriage, 17 in.: takes between centers, 


10-ft. bed, 48 in.; hole through spindle, 2 in.; cone-pulley diameters, 20, 16 and 12 
in.; back-gear ratio, 10.2:1; width of face of cone, 6% in.; weight, 10-ft. bed, 

FIG. 3. HEAVY-BASE ARBOR PRESS 10,000 Ib 
The press shown in Fig. 2 was originally built for use The carriage is 41 in. long on the ways and is provided 
in assembling. The fixture shown secured to the frame with T-slots for mounting auxiliary tools, ete. The dove- 


has a hole accurately in line with the ram and the recess 
in the base. The fixture is divided, the front portion 
being quickly and securely locked. When unlocked, t! 


angled bearing on the inner hor 


tail on the crossfeed is 12 In. wide on top, and wear is 
b The right 


vertical sur- 


taken up y taper gibs. carriage takes a 


rontal and 
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faces of the bed directly in line with the tool thrust. 


This supplementary bearing shortens the span of 


carriage from the front to the rear V’s. 


In the apron a back plate that forms a double-walled 


apron supports the studs front and rear. The apron 


is tongued and grooved to the carriage in addition to 


heing bolted and pinned. The reverse lever, which shifts 
the double bevel gear either to right or to left, as the feed 


When this 


bevel gear is engaged, a fixed safety pin prevents the 


is desired, is located in front of the apron. 


half-nuts from engaging the lead screw. 
The quick-change gears are of machine steel, permit- 
while lathe is eut. The lead 


the under 
bevel-gear sleeve and 


ting changes 
the double 


engages it by a key and spline. 


screw passes through 

The machine is a recently manufactured product of the 
Advance-Rumely Co., La Porte, Ind., and its sales dis- 
the hands of R. W. Baily, 122 South 
Chicago, Il. 


tribution is in 
Michigan Ave., 


Automatic Profiling or Die- 
Sinking Machine 

The 

filing machine which has been recently produced by the 

Keller Mechanical Engraving Co., of Brooklyn, N. Y., 


illustration shows a new size of automatic 


pro- 

















SPECIFICATIONS FOR TYPE E-3 PROFILING MACHINE 


Maximum size of pattern, 22x12 in.; maximum size of die 
block, 22x15x9 in.; feed range, 0.0005 to 0.040; height over all, 
6 ft. 6 in.; floor space, 6 ft. 9 in. by 4 ft. 7 in.; weight, including 
Goyntorwergnes, 5,000 1lb.; drive motor, 14% hp.; cutter motor, 
“4% Hp 


and which is known as the Type E-3. The principle of 
operation of this machine is similar to that of the two 
which were described in the 
Machinist in Vol. 43, p. 653, and in Vol. 32, p. 535, 
respectively, 


smaller sizes, Ameri an 


the 
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Belt-Lace Hole Templet 
The templet square shown was designed for correctly 
spacing holes for belt lacing where the twisted round 01 
wire belt lacing is used in making the joints. 

















TEMPLET FOR LAYING OUT LACE HOL® 

The application is apparent. In addition to its insur- 
ance of proper spacing for maximum strength, time is 
The templet is a recent product of the George W. 
Southwick Co., Stamford, 


saved. 
Conn. 


Surface Grinding Attachment 
for the Miller 


In the illustration is shown a compact, rigidly con- 
structed attachment for the miller by the use of which 
such a machine is readily converted into a_ surface 
grinder. 

The attachment consists of a double-arm fixture which 


is clamped rigidly to an overarm. The driving pulley of 




















SURFACE GRINDING ATTACHMENT FOR MILLER 
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the attachment is held between two substantial bearings 
which eliminates the possibility of spring in the grinding- 
wheel spindle. It will that the attachment 
incorporates an adequate wheel guard. 

This attachment is a recent product of the Presto 
Machine Works, 119 Lafayette St., New York City. 


be seen 





NEW PUBLICATIONS 








ELECTRICAL ENGINEERS— 
Fourth edition; 1,916 
flexibly bound. 


STANDARD HANDBOOK FOR 
By Frank F. Fowle, editor-in-chief. 
pages, 4x6]4 in.; illustrated; indexed; 


Price, $5. McGraw-Hill Book Co., New York. 

The work of preparing this edition was begun early in 
1913. It embodies so many changes and so much new matter 
that it is virtually a new book The general scheme and 
features of arrangement which received indorsement in prior 
editions have been retained. Much of the work of revision 


has been done by experts selected because of their particular 


knowledge of the subjects to be discussed. The names of 
these men appear in connection with the sections for which 
they are responsible. 

As heretofore, this handbook is intended primarily as a 


reference book of practical information and data for practicing 


electrical engineers, and as a supplement to textbooks used 
in engineering schools. 

However, there is much matter of value to mechanical 
engineers and to those who have charge of the installation, 
operation and maintenance of electrical apparatus in machine 














shops One of the new sections, No. 15, “Industrial Motor 
Applications,” must be especially pointed out in this conne 
tion It covers 468 pages, and takes up the application of 
motors to many kinds of machines, with extended references 
to machine tools and wood-working machinery 

L. C. Curl, formerly purchasing agent for the Buda Co., 
Harvey, Ill, is now purchasing agent for the Continental 
Motor Mfg. Co., Muskegon, Mich 

Henry M. Shaw, formerly Eastern representative of the 


Gardner Machine Co., Beloit, Wis., has joined the sales organ- 
ization of the Sherritt & Stoer Company, Philadelphia, Penn 

D. W. Patten, who was associated with the Windsor Ma- 
chine Co. for several years, has joined the sales force of the 
New Britain Machine Co. and will look after their interests in 
the Ohio territory. 


Sterling H. Bunnell, for the past nine years connected with 
the Griscom-Russel Company in and engineering <« 
pacities, has resigned to become chief engineer of the recently 


sales a- 


organized American branch of R. Martens & Co. 

Lloyd E. Shirley, for a number of years superintendent of 
the foundry of the C. S. Bell Co., Hillsboro, Ohio, has severed 
that connection to become associated with the Garland Mfg. 
Co., Des Plaines, Ill, as vice-president and general man- 
ager. 

Richard Martens, vice-president and managing director of 
the shipping and engineering firm of R. Martens & Co., New 
York City, sailed for Petrograd on May 16, after a six months’ 
stay in the United States during which period Mr. Martens 


perfected the organization of his American Company. 


OBITUARY 
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Selden G. North, vice-president of the North Bros. Manu- 
facturing Co., Philadelphia, Penn., died at his home in that 
city on April 24, aged 73 years 

Chester B. Albree, founder and for many years president 
of the Chester B. Albree Iron Works, Pittsburgh, Penn., died 
on May 27. Mr. Albree was born in Pittsburgh in 1862 After 
his start in the mechanical field he became well-known 


through a number of inventions. 





\ 
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Charles R. Parmele, machine-tool dealer, has moved from 
81 Northern Ave. to 50 Church St., New York City. 

The Dexter Metal Mfe. Co., Camden, N. J., announce the ab 
sorption of the interests, plant and good will of Merritt & 
Co., steel locker manufacturers. 

The Chicago office of James Clark, Jr., Electric Co., Louis 
ville, Ky., has been moved from 201 Machinery Hall Buildings 
to its new store and officé at 31 North Jefferson St. Oscar I’ 


W odack, 


The Quigley Furnace Specialties Co., 


manager 


with headquarters at 














26 Cortlandt St.. New York City, has been incorporated and 
organized to specialize in fuel and furnace engineering M. S 
Quigley, so long connected with this class of work, is presi 
dent of the new organization 

peenennne ws 

Shaft Making Machinery Medart Patent Pulley Co. St 
Louis, Mo. 32 pp., 6x9 in. 

Texaco Crater Compound. The Texas Co., 17 Battery Place, 
New York. Pp. 32, 6x9 in. 

Besly Grinders. Charles H. Besly & Co., 118-20 N. Clinton 
St., Chicago, Ill 54 pp., 7x9 in This catalog gives complet: 
specifications, dimensions and weights for all Besly disk 
grinders and accessories regularly manufactured, 

One Century in Business Peter A. Frasse & Co., In 117 
421 Canal St., New York 6x8 in This is an Anniversary 
Booklet commemorating the one hundred years the company 
has been in business It contains very fine pictures of the 
founder and also of the past and present oflicers and an illus 
tration of the new electric steel works in Hartford, 


MEETINGS | 





FORTHCOMING 
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Society of Automobile Engineers Midsummer cruise 
steamship “Noronic,” Detroit, Mich., June 12-16 Coker F 
Clarkson, secretary, 29 West 39th St., New York City. 

Master Car Builders’ Association Annual meeting, June 
14-17, Atlantic City, N. J Joseph W Taylor, secretary 
Karpen Building, Chicago, Ill 

American Railway Master Mechanics’ Association Annual 
meeting, June 17-21, Atlantic City, N. J Joseph W. Taylor 
secretary, Karpen Building, Chicago, Il 

American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 

American Foundrymen’'s Association and American Insti 
tute of Metals Annual meeting, September 11-16, Cleveland, 
Ohio, A. O. Backert, secretary, American Foundrymen's As 
sociation, Cleveland, Ohio. 

American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 

Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each montl Youne’s Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass 

Providence Association of Mechanical Engineers Monthly 
meeting fourth Wednesday each month J. A. Brook secre- 
tary, Brown University, Providence, R, I 

New England Foundrymen’'s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bo 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Pennsvivania Monthly 
meeting third Tuesday; section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday Oo. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N : 

Superintendents’ and Foremen's Club of Cleveland, Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, lll. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, ll 

Philadelphia Foundrymen's Association Meetings first 


of each month Manufacturers’ Club, Philadelphia, 


Wednesday 


Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 

Penn. 
Technical League of America Regular meeting secona 
Oscar 8S. Teale, secretary, 35 Broadway, 


Friday of each month 
New York, N. Y 
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IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 2, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 20.75 20.75 14.00 
No. 2 Northern Foundry, Chicago..... 19.00 19.00 13.00 
MOSGOMOr, PUCEBDUTEM 2. cccccccvseccec 21.95 21.95 14.70 
asic, PittsDUrgn ........; sewesaeuee 18.95 18.95 13.60 
‘eS RO SPEC E rr eT eer es 20.50 20.50 14.25 
Pe: Dy PO «cuaesedeeens rer rer 18.50 12.75 
No. 2, Southern Cincinnati.......... - 17.90 17.90 12.40 
gasic, Eastern Pennsylvania.......... 20.50 20.50 13.25 
Gray forge, Pittsburgh............ ; 18.76 18.70 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates %4 in. and heavier from jobbers’ warehouse 
at the places named: 

——New York——, 


One One 
June 2, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
DOOGs DMONOG, BOOOs «occ veces 3.50 3.25 1.85 3.25 3.10 
C—O Eg Peers eee 3.55 3.30 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
Steel plutes to~eeeuwrn ee ee s<« oa 4.25 3.65 3.50 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


a -New York —— 
One One 

June 2, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

ss ff Pere ree 3.65 3.20 3.20 
a ON Pere ree oe 3.05 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.05 3.05 
Nos. 18 and 20 black.. 3.45 3.00 3.00 
No. 16 blue annealed ~« Se 3.70 3.60 
No. 14 blue annealed.... 4.60 3.60 3.50 
No. 12 blue annealed.... 4.50 3.50 3.45 
No. 10 blue annealed . 4.55 3.55 3.50 
No. 28 galvanized....... 5.65 5.50 5.50 
No. 26 galvanized. - 5.35 5.20 5.20 
No. 24 galvanized....... 5.20 5.05 5.05 





Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 





m—Black——\ —Galvanized—, 
June 2, One June 2, One 
1916 Yr. Ago 1916 Yr. Ago 

% to 2 in. steel butt welded 70% 81% Y 72144 % 

2% to 6 in. steel lap welded. 68% 80% ( T2%% 
Diameter, In. 

TT ppceeteabaesa Veg wane sneuin 3.45 2.19 5.69 3.16 
1 5.10 3.23 8.42 4.68 
1% 6.90 1.37 11.39 6.33 
Ll. 8.25 5.23 13.61 10.18 
* 11.10 7.03 18.32 10.18 
21 18.72 11.70 30.13 16.09 
rr 24.48 15.30 39.40 21.04 
{ 34.88 1.80 6.14 29.98 
, 17.36 29 60 76.22 10.70 
6 : 61.44 88.40 OS SS 52.80 

From New York stock the following discounts hold: 
Black Galvanized 
31% to 6 in. steel lap welded... ica ae 36% 
% to 3 in. steel butt welded.... an 64° 42% 
Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 


Bar Iron—Prices are as follows in cents per pound at 
the places named 


June 2, One Month 
1916 Ago 
Pittsburgh, mill re ; Fen a 2.60 2.50 
Warehouse, New York.... eet ee 3.25 3.25 
WOPTOROURO, CHOVOIOME .ccccccccccececes 3.25 3.25 
Warehouse, Chicago ........seee.- 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


June 2, 1916 One Month Ago 
New York . oO .. List price plus 20% List price plus 20% 
Cleveland .. aad . List price plus 20% List price plus 20° 
Chicago .. List price plus 10 List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


-New York - — 
Today One Year Ago 
$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... $5.25 


In coils an advance of 50c. is usually charged 

High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 
Pe ee eee $2.40 BE nssdredcaeeseneses $3.2: 

Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65%; extra, 60°.; special, 55 


Prices--Materials and Sup 
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Miscellaneous Metals—The present quotations in cents per 








pound, with a comparison of practically a month and year 
ago, are as follows: 
— New York 
One One 
June 2, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 29.50 30.50 20.00 
IT bik as irs aria ok Gs tale tc tedone Oe 45.00 51.50 40.00 
Lead > eee bb C000 0.660808 6864 eS Ge 7.50 7.50 6.50 
DE. wsdams ees ss eteW ee howe eaee 13.50 18.00 28.50 
ST. LOUIS 
IED, Sk ane eodlla ihe we aber ne a pele SC 7.37% 7.37% bme 
I ied anne Game eee eas era 13.37% 17.87% —— 
At the places named, the following prices in cents per 
pound prevail: 
c—— New York ——_, 
One One 
June 2, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 37.50 36.50 25.00 38.50 37.50 
Copper wire (carload 
| errr nee eer 37.50 36.50 33.00 37.50 
Brass rode, DASe.......<- 44.50 44.00 42.00 38.00 
Brass pipe, base........ 46.50 44.00 45.00 46.00 
| rare 44.50 43.09 42.00 38.50 
Peer err rrr 28.75 31.62% 32.50 384.00 





Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 


—New York—, -—Cleveland—, 








One One 
June 2, Month June 2, Month 
1916 Ago 1916 Ago 
Copper, heavy and crucible... 24.00 25.00 23.50 25.00 
Copper, heavy and wire...... 23.50 24.50 23.00 24.00 
Copper, light and bottoms... 19.50 22.00 20.00 24.00 
TS Rr ere 6.00 6.00 7.00 
ME oe ain a aris aie be kee’ ‘ 5.50 5.00 6.00 
TO ae er 14.00 13.50 20.00 
ere os ane 11.50 13.00 
No. 1 yellow rod brassturnings 14.50 14.00 14.50 
a re ne er ener en 9.50 8.00 16.00 
Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to Re eaua 35.50 36.00 36.50 37.00 38.00 
) a Tere 35.25 35.75 36.25 36.75 37.75 
% to 1%..... 35.00 35.50 36.90 36.50 37.50 
1 Tl). ere 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 te 8h..--. 36.56 37.00 37.50 38.00 39.00 
Squares 
S sacames oe eee 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 3}§..... 36.25 36.75 37.25 37.75 38.75 
Squares 
3 to 36.75 37.25 37.75 38.75 
Rounds 
OO Ste eaans 37.50 38.00 38.50 39.50 
5 oS Wat ane es 38.50 39.00 839.50 40.50 
eee Gas 39.00 39.50 40.00 41.00 
WD oesee ea den 37.00 37.50 38.00 39.00 





Flats not rolled wider than 6 in. or less than % in. thick. 
sponding size of round 


Hexagon bars 2c. per lb. over corre 
rods. 


For cutting to any specified length not shorter than 1 ft. 


add le. per Ib 
The scrap allowance is 18c. per Ib. 


delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 
June 2, 1916 One Month Ago 
Se WG. vuiccden ce ncaneeeede 23.00 38.00 
Zine Sheets—The following prices in cents per pound pre- 
vail 
a ee ee ee 22.50 
—In Casks—, -—-Broken Lots— 
One One 
June 2, Month June 2, Month 
1916 Ago 1916 Ago 
New York ee ie at eo ea 24.00 26.00 24.50 26.50 
NS PS ee Te .. 26.50 26.00 27.00 26.50 
ee 26.00 27.00 26.50 27.50 


Copper Bars from warehouse sell : 
pound: 


is follows in cents 


June 2, 1916 One Month 
Meow YoOrm ...... Laccnetenan ee 43.00 42.00 
a Sr ee 37.50 32.50 
RE cia obs dt adehe aes de bee 39.50 38.25 


Babbitt Metal—-Quotations are as 
pound from warehouse at the places 
New York 

oh ewes a hioweh 60.00 @ 65.00 
NE ee Saar 30.00 @ 35.00 


follows in cents 
named: 
Cleveland Chica 
56.75 60.00 
19.00 24.00@ 


per 


Ago 


per 
£o 


28.00 
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The New Technology 


EDITORIAL 





S YNOPSIS—Th e Massachusetts Institute oT 
Technology celebrates its Golden Jubilee this 
week. Very fittingly this is also the occasion of 
the dedication of its magnificent new buildings, 
where the Institute and Harvard University will 
hereafter cooperate in the education of engineers. 
This article gives a general description of the 
grounds and buildings and of the ceremonies ac- 


companying their occupation. 





It is quite unlikely that there is devoted to edu- 
cational purposes any other group of buildings that com- 
bine greater advantages of situation and construction 
than are found in the new grounds and buildings of the 
Massachusetts In- 


CORRESPONDENCE 


called them together: then followe’ a coédrdination of the 
different plannings. The result is 


stantial form, and the Massachusetts 


manifest in sub 
Institute of Tech 


nology is to move into a new home that from subfounda- 


how 


tion to roof is especially suitable for the purpose for which 
it is intended. 

One of the that 
question of distance to travel. 
upon the minds of the students of the present Institute, 


not overlooked was the 


This has impressed itsel! 


items was 


where, with the several buildings on different streets and 
quite widely separated, the five-minute interval between 
lectures proves to be scant time in which to get from 
one detached laboratory to an equally detached drafting 
room. The consideration of allied courses was therefore 
made by the registrar, and those courses which were likely 
to be taken by the 





stitute of Technol- 
ogy. In the midst 
of Greater Boston 
at an imposing 
place on_ the 
Charles River Es- 
planade the Insti- 
tute has secured 
the land has 
erected the struc- 


and 




















same student in 


his standard work, 
pop- 


ular of the options, 


or the most 
were placed in de 
partments close 
together. In a 
group of buildings 


FIELD 





& PHYSICS 
Q MECH ENG. ADMINISTRATIO of which the axi 
) PMYSICS A. ADMINISTRATIO 
@ MINING & METALLURGY 
7 LIBRARY, ADMINIS TRATION 





Is nearly one-halt 
length. 








ATHLETIC 


mile in 


























ture shown on the BIOLOGY & ELEC ENG a 
' POWER HOUSE 
following page. ] the Importance ol 
Incidentally it is et, this arrangement 
ol interest to men- ss ‘ STE . S } will be = appreci 
tion that the de- ated. The educa 
sign, engineering te tional portion of 
and construction Ee 2 ? the new Technol 
of these buildings 7 uw ogy buildings may 
have been in the parry \ 7 be described as a 
om ms SJ call 
hands of Technol- tw .|_f 7} connected group 
, o ec ni} h z 
ogy graduates. 2-24 | of buildings three 
The method of > 3+ “i - and four stories in 
planning for the 3 ia z height, attached 
new buildings fol- i _ _ ae Oe to, and on each 
lowed an unusual } | CHARLES | RIVER | ROAD | side of, the li 
l = ’ 
course. Custom- f ' : — : | — brary. The ii 
arily when one EQ Be = = : SSS brary is the hub 
wishes to con- and predominat 








ing feature of the 





struct a building = Se 
the architect - FIG. 1. PLAN OF THE NEW MASSACHUSETTS INSTITUTE construction, and 
called in and all OF TECHNOLOGY its great dome 
matters are put looks down on the 


into his control. Here the beginning was at the other 
end, and plans already fairly well outlined were put into 
the architect’s hands to be developed in final detail. 
When the plot in Cambridge was purchased, President 
MacLaurin sent first to the heads of all the departments 
of Technology, asking each one to make plans for his 


department as if there were no other department in the 
Institute. The same procedure was requested of the 
Walker Memorial and Athletic Council, so that well- 


developed outlines were furnished by men who were them- 
selves experts in planning, being the heads of civil and 
When the ideas of these 
McLaurin 


other engineering departments. 
prin ipal men were developed to a degree, Dr. 


court from a height of nearly 200 ft. This central court, 
which is open to the river front, expands when near the 
Esplanade into two large minor courts. ‘These and other 
courts interior to the buildings insure the necessary light- 
ing of the rooms. These courts are flanked by the depart 
ment buildings, and the latter are linked together so as 
to afford circulation under one roof throughout all por 
tions of the structure. It will be unnecessary for the stu 
dent to be out of doors in from one exercise to 
another, and he may thus avoid the necessity of a raincoat 


from both 


passing 


or an overcoat. The buildings receive light 


sides, and all of the drafting rooms are on the top floor, 
parapets 


where there are skylights hidden by the 
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The fundamental principle of interior construction 
omprises a system of bays of uniform size, which may be 
compared to the sectional bookcase in the home library. 
The floors are hung on the walls entirely free of the 
Rooms can be made in any multiple of the 
and since these do 


partitions. 
unit by merely removing partitions ; 
not support floors, the desired changes will be easy and 
inexpensive. Each department may thus have its rooms 
suited to its future needs instead of modifying its future 
needs to suit the limitations of its rooms. 

In addition to providing for this expansion of room 
space the plans also permit growth of the various build- 
ing sections or wings. There is a chance of enlarging the 
departments in future buildings, and the present con- 
structions afford the opportunity of erecting extensions 
or wings so that any department may expand into a 
building suited to its needs. These will be added usually 
either in one or two directions, but with some depart- 
ments three directions are possible. 

This planning is the result of careful consideration of 
the needs of the Institute by the various technical men at 
the head of the departments, in consultation with the 
architect. Unknown as they are today, the common needs 
of any department can be met without disarranging any 
of the other established departments. ‘This provision 
for the future will assure to the departments about twice 
as much space as they receive now, when Technology has 
taken possession. 

The great court embraced by the wings opens upon the 
Charles River Esplanade, the boulevard established by 
the Metropolitan Park Commission. The frontage of the 
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Technology lot is 1,500 ft. along this, while the length 
along Massachusetts Ave. is nearly the same. Half of 
the property is to be devoted to the educational purposes, 
and the other half will be for social facilities, which the 
Institute has heretofore lacked. It is the intention to de- 
velop the Walker Memorial, an undergraduate club house, 
gymnasium, commons, a dormitory system and other stu- 
dent features. 

The view from the river shows strikingly the splendid 
proportions of the whole group. It is not possible to get 
the proper depth of the court from the illustration, but it 
must be remembered that the central dome of the library 
is about 600 ft. back from the Esplanade. 

Educators from all parts of the world will come to 
Boston this week for the dedicatory exercises of the 
new buildings and the celebration of the fiftieth an- 
niversary of the establishment of the Institute. 

An interesting spectacular feature of the exercises is 
the water festival of Monday, held in the Charles River 
Basin. The Institute will demonstrate to the citizens of 
Boston the adaptability of that body of water to aquatic 
sports. In addition to the masque and pageant held 
in the Court of Honor of the new buildings a spectacle 
of interest is the formal transfer of the archives of the 
Institute from the old buildings to the new site. A 
procession of the corporation and faculty of the Insti- 
tute will assemble at the Rogers Building and proceed 
to the basin. Here, after the fashion established long 
ago in the City of Venice, the officials of Technology 
will make their first formal entry into Cambridge 
over the waters of the basin in a Boston-built barge. 








" im mt 








FIG. 2. THE NEW BUILDINGS OF THB 
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This vessel is something new in American naval archi- 
tecture. The after-deck rises in tiers following the pat- 
tern of the ancient vessels, making an elevated quarter- 
deck for the highest officials. The rail is broken in 
places to form entrances to the vessel, and at these points 
are exquisite decorations. The hold above the lower deck 
is provided with openings through which the oarsmen 
propel the vessel on its way. Fifty Technology students 
have competed with their fellows for the honor of rowing 
this unique barge. 

Boston has wonderful opportunities in the Charles 
tiver Basin for the pleasure of its people, but these have 
thus far been practically neglected. This week, two 
torpedo boats and a submarine will be in the basin, and 
a race in pulling crews in boats from the warships sta- 
tioned in Boston will furnish excitement. The Tech- 
nology class crews are to have a race, and races of single 
shells and war canoes will round out the exposition of 
speed coming from the application of muscle. 

Following the exposition of muscle and what is some- 
times called the “ash breeze,” come examples of speed 
from the wind, as shown in races of yachts and sailing 
canoes. Yet another step forward, and speed from pow- 
er—mechanical power—is to be shown by fast motor 
boats in action, not only by what we usually understand 
by “motor boats,” but sea-sleds as well and a patrol 
squadron of five submarine chasers. 

Overhead, aéroplanes will perform various evolutions, 
and a most unusual and interesting demonstration of 
a man-carrying kite will be made by Samuel F. Perkins, 


a Technology graduate, who has volunteered to show the 
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results of his studies and invention along these lines 
The crowning attraction in the alumni proceedings is 
the pageant and masque. The court of the buildings 
furnishes a setting such as is seldom found within the 
limits of a great city. The buildings will be illuminated 
with the same degree of skill that characterized the light 
ing of the San Francisco exposition, the electrical en 
gineer who had charge of the latter being in charge of 
the illumination here. As the flotilla carrying the fa 
ulty and honored guests and bearing the archives of 
the Institute arrives at the embankment, the signal will 
be given for the beginning of festivities. In the middle 
of the court is a space fitted with all the devices of a 
modern stage. Spotlights will illuminate special features, 
while flood lighting and vertical rays will give rise to 
interesting color effects. 

In this arena there will be delineated step by step man’s 
progress in conquering the forces of nature. The huge 
circle will be filled with thousands of elements—students 
and other participants—in chaos and confusion, a mag 
nificent spectacle of uncodrdinated jostling forces. It 
will be a world without rule. Primordial man sees this 
world and thinks to conquer it. He is represented by a 
group of the huskiest of Technology students, selected 
with care because of their physical prowess. Again and 
again savage man enters the circle and again and again 
is flung out by the forces that do not know his bidding. 
Growing more and more intelligent and calling to his 
aid great principles working with Reason and Will and 
Skill—symbolical characters that come to his aid—he 


subdues chaos, anu urder and civilization are established. 
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Grinding Reamers for Steel 
By J. B. Murpny 


The drawing shows a method that we have tried out 
during the past two years with very good results in 
grinding machine reamers. Al] angles given in the draw- 
ing are correct; and if reamers are treated as shown and 
described, a true, glass-smooth hole will result. Either 
lard oil or cutting compound may be used as a lubricant, 
or coolant. Some of these angles for machine reamers are 
a departure from general usage; but the grinding methods 
given have been very thoroughly tried out and found 
highly satisfactory. 

Reamers as they leave the factory are certainly not 
always ground in the most satisfactory manner. To meet 
the high-speed heavy-production requirements of the day, 
certain qualities are required, as follows: 

First, the reamer must be of exactly the correct shape; 
and by “exactly” | mean as nearly correct in fluting and 
dimensioning as mechanical skill can accomplish. If the 
blades are just a little “under” the center, several results 
will be very likely to occur. This, in effect, would produce 
a top rake, giving a thinner cutting edge, which would 
not “hold up” in service. 

Again, the edge at the cutting corner F, 
45-deg. chamfer, will wear away very rapidly, necessitat- 


made by the 


ing frequent regrinding and so shortening the life of the 
reamer. When the corner becomes dull, the reamer will 
begin to pick up metal and cause a rough hole. Further 
than this, an undue strain is imposed upon the lands, 
and they are quickly worn away, spoiling the reamer, 
unless it is ground down for a smaller size. Besides all 
this, the reamer is apt to “bite” and cause breakage of the 
reamer or twisting off of the tang. 

A great deal of reamer breakage can be traced to 
ignorant, or careless, grinding of the face of the blades by 
hand, to save the time or trouble required to set up a 
machine to grind the reamer on the 45-deg. chamfer B, 
as it should be ground. If the faces of the blades are 
ground with a “backward” rake, as for brass, ete., you 
have a scraping cut right from the start; and the faults 
from grinding a rake on the blades occur much sooner 
and in an aggravated degree. 

The subject of proportion needs no comment—that is 
the business of the manufacturer, and here we are to deal 
with the problem of putting the reamer in the best pos- 
sible condition for use, to the exclusion of everything else. 

Second in consideration, but not in importance, is the 
cutting edge FL, which must be well cleared, yet well sup- 
ported, so that it may produce the greatest possible num- 
ber of holes before being returned to the toolroom for 
regrinding. Experience teaches me that this cannot be 
accomplished by one grinding cut. Two cuts are impera- 
tive if the cutting edge is to possess the combined qualities 
of strength and endurance in the highest degree. 

Consider the illustration for a moment. A reamer is 
placed on centers in the tool grinder and indexed by 
means of a tooth rest or spring; the machine is set to 45 
deg. and, say, ;%; in. below the center of the machine 
spindle for a 5-in. grinding wheel and almost any size of 
reamer up to 134 in. A cut is taken at F#, turning the 
reamer by hand. This setting will give slightly more 
than 2 deg. for the cutting edge—an angle that a long 
experience has taught me to be correct. After this the 


grinder table is dropped 14 in. farther, making a total 
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for the cutting point of 7g in. below the center of the 
grinder spindle. A backing-off cut is taken, as at D. 
The backing-off angle will be approximately 5 deg., or 
3 deg. more than the cutting edge. And this angle is also 
correct if we are to have long service and high production, 
although some may dispute the efficiency of both angles. 
A backing-off angle C, of 15 deg., like a cutting edge of 
5 to 7 deg., is far too great for present working conditions. 
A 5-deg. angle for the cutting edge gives too sharp an 
edge to last long, and a backing-off angle of 12 to 15 deg. 
does not give the cutting edge sufficient support. The 
backing-off should come to within about .'s in. of the cut- 
ting edge as at G. For convenience, however, the angles 
given are variable, to a reasonable extent. All angles may 
be up to 1 deg. greater than herein given, but never less. 
The machine setting suggested will answer for reamers 
%4 in. to 13% in. inclusive. For setting other sizes see 
“American Machinist Grinding Book,” Table 33. This 
table is for milling cutters, but it also forms the best 
working base from which to calculate the machine set- 
tings for reamers. The angles given for the cutting edge 
of milling cutters form the best backing-off angle for 
SO SS 
> F ) 


Jo} pe 









METHOD OF GRINDING MACHINE REAMERS 


reamers while the cutting edge may be 40 per cent. of this 
angle. These recommendations end-cutting 
reamers only ; hand reamers deserve special consideration. 

The reamer must also be “dead round” on the 45-deg. 
chamfer, or we will have trouble of another kind. This 
matter is something that has been grossly neglected. No 
reamer can cut more nearly true than it is itself. If, 
therefore, the reamer is hurriedly, or carelessly, ground, it 
is evident that, owing to wear of the grinding wheel, the 
cut on the first blade will be heavier and will remove 
more stock than in grinding the last blade, bringing the 
1” on the chamfer. 


consider 


reamer “out of rount 

Consequently the outline on the chamfer, or cutting, 
end resembles an ellipse. A reamer so ground will cut 
large in direct proportion to the error in roundness. I find 
that a reamer cutting large for this reason produces a 
ragged, or scored, hole and that the hole cannot be round. 
The only remedy is the hand reamer, and even this may 
not bring the hole true, but merely minimize the evil. 

The effect on the reamer is still more serious. The cut- 
ting corners of some of the blades are dulled to an exces- 
sive degree, causing undue wear on the lands of these 
blades, not only spoiling the reamer, but also helping 
along the work of producing ragged, elliptical holes 
instead of smooth and round ones. 

There is one more essential—the sharp corner, as at F’. 
It is produced at the junction of the sharpening and 
backing-off cuts—not the cutting corner, but the one just 
back of the cutting corner. This should be “broken” by 
hand, with an oil stone. It takes but a moment and will 
greatly improve the quality of the work. 

I expect disagreement about the grinding angles given, 
but they have all been thoroughly tried out for upward of 
two years, operating at very high speed on steel forgings 
of varying density. 
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in Small Shops 


By Joun H. VAN DEVENTER 





SYNOPSIS—Every shop has much to do with 
screw threads, especially in their broadest appli- 
cation as means for holding machine parts to- 
Many shops lose money through not being 





gether. 
“on to the curves” of the simple but sometimes 
aggravating machine elements. This article deals 
with various methods of screw cutting applicable 
to small shops. 





When you buy a suit of clothes, you do not give a 
thought to the unseen thread that holds the pieces of 
cloth together. But let this unseen thread fail to do its 
duty in some important seam, and it becomes to you 
momentarily the most important thing in the world! 

There is a close analogy between threads and threads, 
as applied in the textile and mechanical fields. Both of 
them hold things together, both have been given the same 


. 
mn 





CUTTING ONE SIDE OF THE THREAD SPACE IS 
BETTER THAN CUTTING BOTH 


FIG. 1. 


name; and take either away from its field of application 
and you put civilization back many centuries. 

History does not give us a description of the man who 
first cut a screw thread, so we are at a loss to know 
whether this thread was cut to the United States stand- 
ard, the sharp V-standard, the Whitworth standard, the 
British Association standard, the French metric standard, 
the International standard, the Loéwenherz standard, the 
acme standard, the Cadillac standard, the square stand- 
ard, the Briggs pipe standard, the British pipe standard, 
the hose standard, the British standard fine screw, the 
Society of Automobile Engineers standard, the American 
Society of Mechanical Engineers machine-screw standard, 
the old standard of machine screws, the gas-fixture stand- 
ard or the Cycle Engineers standard. 

Being a pioneer has its advantages, one of them being 
that you do not have such a conglomeration of established 
standards to worry about and choose from. To think of 
the brain energy that has followed the convolutions of all 
of these different standard screw threads makes one as 
dizzy as Mark Twain’s “drop of whisky running down a 
corkscrew.” Picture to yourself the numerous conclaves 
of the wise men of all the nations necessary to establish 
such an unholy medley of standards, the fuming and 
fussing and evaporation of brain vapor that were required 
to invent, establish and sort these 57 varieties! National 
societies have sat in discussion upon it, universities have 
deliberated upon it, corporations have investigated it, and 
in fact, taken all-in-all, this simple mechanical element 
has had almost as much public discussion as any of the 
“big” issues of the day. 

The regrettable thing about it is that with all this 
thought, talk and action, while we have standards giving 
the dimensions, angles and proportions of screw threads, 
with a few exceptions we have not yet had laid down what 


is more important for the shopman—the /imits defining 
these standards. One of the notable exceptions to this is 


the A. S. M. E. 


been adopted by all tap and die makers. 


standard for machine screws, which has 


While there are so many standards to choose from, the 
small-shop man need not be in a dilemma about which 
one to take. Outside of repair jobs, which call for special 
threads, nine-tenths of his work is or should be restricted 
to the U. S. standard, 
call for a finer pitch, should be divided between the A. 8. 
M. E. standard for machine screws for diameters under 
14 in. and the 8. A. E. standard for the fine-pitch threads 
i and 1 in. There 
special taps in the small shop, and the policy of sticking 


and the other one-tenth which will 


hetween is no excuse for making 
to these established standards will save money. 

Do not attempt to hog repair business by using a special 
thread standard of your own, for nothing makes the user 
of a machine more angry than to find that some screw 
that has been lost or broken is a special one and must be 
replaced at the factory. You may 
profit by not having the repair order come to you, but you 


lose a cent or two of 


are likely to lose the customer’s business if you adopt such 
And by 


It is not as strong as the U. 


all means steer clear 
S. standard 


a small and mean policy. 
of the V-thread. 
and is more easily damaged on account of its sharp edges. 
When the V-thread and the U. 8. standard get together in 
a shop, trouble begins, especially when one tries to use a 
V-standard screw in with a U. S. standard 
nut. Nothing but main strength and the compressibility 
of metal save the day under such circumstances ! 


connection 


Before speaking of the accuracy and errors of screws, it 
is well to distinguish between the two main purposes for 


atlttef,\.. 
< ae e ry 






ref 


‘ 


LEAD IN THE 


“QUICK” 


RIGGING UP TO CUT A 
LATHE 


FIG. 2 


which they are used: One class must be very accurate 
indeed, this comprising the lead screws, dividing screws 
and the like, which may be classed as “precision” screws. 
The broader application as fastenings, comprising bolts, 
studs, nuts, machine screws and the like, while they do 
not require the extreme precision of these former screws, 
must still be held to certain dimensions in order to reduce 
the shop owner’s expense and the shop assembler’s pro- 
fanity, when it comes to putting things together. 
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In screw lead such as are ordi- 
narily found in commercial taps and dies are not import- 
ant, the thickness of the tapped piece into which 
the is entered is ordinarily than the 
diameter of the itself. need to 
worry about slight errors of lead on this class of work, 
especially if the shop owner gives his taps and dies an 
accurate inspection after receiving them. 

A great deal of tap wear and breakage can be eliminated 
from both small and large shops by the use of better judg- 
Size for size as 
The 


any 


fastenings, errors of 


since 


screw not greater 


screw There is small 


ment in the selection of tap-drill sizes. 
compared with other tools the tap does a lot of work. 
length of cutting edge in contact with the work in 
tap is considerable. It is yanked through metal by main 
strength or driven through by an unfeeling machine, and 
in either the cutting edges suffer accordingly, 
cially if the tap drill is small. 
threads are used for fastening pieces together the maxi- 
mum strength of the thread is not required. It is merely 
f holding one piece of metal to another, and the 
them is not enough to 
its safe limit. 


Case espe- 


In most places where screw 


a case O 
strain which tends to separate 
stress the screw to any where near 

Yet under these conditions you will find no distinction 
made in the shop as to the size of the tap drill used. In 
such cases a drill is selected that is even smaller 
which means that 
as its own. 
are made 


many 
than the root diameter of the thread, 
the tap must do the work of a reamer 
It has been shown that if the threads in a nut 
but 50 per cent. of the full depth of the standard thread, 
holt! 


as well 


they are as strong as the 


TABLE OF TAP-DRILL SIZES, U.S.S. 


thread depths equal to 50, 75 
thread) 
Tap Drill 


(For and 90 per cent. of full 


Tap Drill Tap Drill 


No. of for 50 per for 75 per for 90 per 
Diameter Threads Cent. Depth Cent. Depth Cent. Depth 
-) etesnebwhew 20 7/39 13 /, No. 11¢ (*/i9) 
4 2 ‘ 1 
Prrer errr re 18 J* (17/q4) 4 D* (4) 
. error ere 16 Q* (77/4) B/ig N® (19/44) 
Or cee on 14 M/s 23 / as T* (29/4) 
. eee re 13 ‘ ‘ Z* (33/39) 
IG te ccccccees 7 Wh 6 15 / 59 
, Sere / 16 2 6 
Oe gh cencuce oF 11 5, 10/5 fom 
“4 ee ee 10 yi 16 2 ‘ 58 
bb tee eee eens 10 4 2 4D / a4 
, rrr 9 BY / 4 49/4 % 
Th ceccccccces 9 ei) / wth 
, cee eeseeees 8 S44 8 ‘ 
Me eecoovseeses 8 e/, S18 
| Biren as tae 7 1/55 0/44 a 
ie ¢.in cane ns 7 1° 13/44 11/4 
, aa eae 7 1°/s9 1*/a4 15/4 
? ee rr 7 17/s9 111/44 1° 
\ eee ee 6 117/44 1"/ss 13/16 
[an -~inaheseuen 6 17/4 yu 18/1, 
1 Sy 51 1% 17/1 te 2 
1% 5 15 1°/i6 159/44 
ca eaeseeaeean 5 1% 1/16 141 / 4 
x wesueaneaad 4% 15/4, 1*/s9 17 
*Letter-size drill; if not av: vil: ible, use size given in same 
thesis. + Wire-size drill; if not available, use size given in 


parenthesis. 


The relation between tap-drill size and the elbow grease 
required to drive a realized until you have 
pulled a 214-in. tap through 3 or 4 in. of steel. I had this 
experience during the early days of apprenticeship at a 
Middle Western tool works. The job was given to the 
newest apprentice, with the idea that while he and the 
shop helper were pulling their lungs out at opposite ends 
of a double-end tap wrench he would absorb the first prin- 
ciples of machine-tool building, which in those days was 
more sweat than science. Fortunately the pipe shop was 
not far removed, and more fortunately there was plenty 
of room all around the casting which was to be tapped, so 
that, before long, science came to the aid with two 14-ft. 
lengths of 114-in. pipe that reduced the pull and increased 
the walk. 


tap is not 
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But even so it was a slow walk, for the tap had been 
preceded by a drill that was scarcely larger than the root 
threads and it took close to a day and a 
an 


diameter of the 
half to finish what might have been accomplished in 
hour or two at most with equally good results, had the 
hole been drilled somewhat larger. Nothing on earth 
could have stripped those threads, I had 
they been half-threads only, for that steel was the toughest 
material that ever escaped from a steel-foundry scrap 


am sure, even 


heap! 


The table of tap-drill sizes given here will enable the 





small-shop man to use judgment and save his taps. In no 
= fy 
Ga A(t | 
, / 
YW, me, Ta / 
| A ill, | 
inn. ¢ ty oo | \ 

ru \ 

“4 | — \\y 


, as 
: = Sn al 
MH Wilang, me) Or 
re 


| et" 


A SINGLE 
‘UTTERS 


MILLING CUTTER 


THREADS WITH 
AND WITH MULTIPLE (¢ 


FIG. 3. 


case should he use a tap drill smaller than 90 per cent. of 
the depth of the thread, such as is given in the third 
column. For machine tapping, a per cent. depth is, 
ample ; in fact if the hole is made smaller, tap 
breakage will be a considerable item. For ordinary screw 
is brought 


and 


fastenings where no great strain or 
against the parts, 50 per cent. of depth will answer the 
purpose except in cast iron. The speed of tapping is 
largely influenced by the selection of the tap-drill size and 
increases much faster than the percentage of full thread 


pressure 


depth decreases, 

Hand tapping should be looked: upon as a very expen- 
sive way to do the work; in fact, it should be regarded as 
similar to the crude method of ratcheting a hole instead of 
machine drilling it. Even when a close fit is desired, the 
holes should first be machine tapped with an undersized 
tap and then retapped to size by hand. Retapping with 


a sizing tap is the only way in which a large number of 
tapped holes can be kept to a close standard of size, as has 
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been discovered by those who have had experience in 
shell work. This is a natural thing to expect, as the shop- 
man would scarcely think of using any other form tool 
but a tap for both roughing and finishing cuts, with the 
expectation of holding size. There is no reason why this 
cutting tool should be an exception to the rule, and shop- 
men are rapidly finding that it is not. 

The only machine tapper available in small shops is 
quite likely to be the drilling machine. Even if this is not 
fitted with reversing gears, a tapping chuck can be 
obtained that is automatic in its action and that will start 
te back the tap as soon as the feed lever is raised. These 
tapping chucks are not only reliable, but are time savers, 
and no small shop can afford to be without one. When the 
work runs in large quantities of one or two tap sizes, it is 
time to consider a tapping machine. Some of these are 
very simple in construction, and in fact one of the most 
convenient I ever saw was 
a home-made affair in 
which a horizontal spindle 
was controlled by two fric- 
tion gears, the tap going 
into the work when the 
operator pushed the piece 


against it and_ backing 
out with a fast 


reverse | 
motion when he started to | 
pull. A contrivance of \S 
this kind will tap an al- 
most incredible number of 
holes without getting stiff 
in the joints, which is more 
than can be said for the 





average vise hand. Proba- 

bly 90 per cent. of the \ 
screws used in the small / , 

shops are die cut. Like all / // 

» ° mood im “Et TmEt ‘ 
female threads, those in ANF: . e = | 


dies are infernally hard (——————— = 
to measure. The best test ric. 4. THREADING WITH A 
of the die is the work that LEADER ON THE DRILL- 
it does; and its offspring ae ee 

being all of the male gender, one can readily measure 
and inspect them. 

All threads come originally from the King of Machines, 
the engine lathe. One of the best kinks in cutting threads 
on a lathe with a single tool is that attributed to Professor 
Sweet, in which the compound rest is swiveled 30 deg., 
so that instead of feeding directly into the work and cut- 
ting on both sides of the thread the tool has a one-sided 
cut, as shown in Fig. 1. This scheme prevents torn 
threads and is not as widely used as it should be. 

Screw CUTTING ON THE LATHE 

While the lathe has the ability to develop a thread 
through its lead screw by means of a single-pointed tool, 
it is not by any means restricted to such high-grade but 
expensive kind of work. It will carry either a tap or a 
die and thus transform itself without protest into a tap- 
ping machine or a bolt cutter. And speaking of bolt cut- 
ters, some very pretty screw threads are produced on these 
machines, which are sometimes considered to be crude. 
Their ‘work is not by any means restricted to threading 
rough bolts, however, and they can be applied for short 
feed screws such as are used in blacksmith drills and the 
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like, where the exact lead need not be held to close limits. 
A bolt cutter will produce just as finely finished threads 
as a screw machine, for in both cases the quality of the 
work and the lead depend upon the die, the machine 
simply being the means of making things go around and 
important mainly for driving power. 

When the small-shop man gets up to leads of 14% in. 
or over, he begins to have trouble with the feed works of 
his lathe. 
pure and simple, but are not 
cousin, the worm, and on some multi-thread screws. In 
such cases change gears can be saved from breaking and 


Such leads are not common on screw threads 


infrequent on its close 


the job may be made easier by rigging up as shown in 
Fig. 2, on the principle that there is always less strain 
involved in slowing down than in speeding up. 


ACCURATE SCREWS ON THE THREAD MILLER 


Since the advent of the thread miller, the lathe with its 
single-point tool is not the only machine which can pro- 
duce accurate screws, A positive lead is used in this 
milling process, the accuracy of the product, as far as lead 
is concerned, depending upon the accuracy of the miller 
lead screw, just as it does on the lead screw in lathe work. 
The thread miller has another advantage in being a semi- 
automatic machine and thus slicing off a large portion of 
the labor required to cut a serew. While a sper ialized 
machine of this type is the 
most small shops, adaptations of the milling process are 
not, Fig. 3. 

At A is an attachment rigged up on a plain miller of 
The cutter is a plain grooved 


possibly outside range of 


Some of these are shown in 


the knee and column type. 
cutter and has no lead. The length of the cutter is equal 
to the length of the thread desired on the work, which 
is held in a fixture having a master screw of the same 
pitch as the cutter. One rotation of the work mills the 
entire 'ength of thread and does it in about one-tenth the 
time that is required by any other method. This is a 
scheme that has been largely applied to milling internal 
threads in the base recesses of high-explosive shells where 
there is not room enough for a tap to clear, the recess 
at the bottom of the thread being just about equal to the 


width of one thread. This is shown at PB in Fig. 3. 


MILLING THREADS WITH A SINGLE CUTTER 


It is not necessary to mill threads with a multiple 
cutter, for they can be handled as shown at C, in which 
a cutter is used having the form of a single tooth space. 
This 
is the principle employed in thread milling, except that 
A more accurate 


The work is held and moved as in the previous case. 


the cutter is moved instead of the work. 
thread can be produced by a single cutter than by a mul- 
tiple cutter, owing to the changes in form and pitch which 
the latter undergoes in hardening. Any one of these three 
schemes may come in handy in a small shop when there 
is a quantity of work to be done at low cost and vet at 
a profit. 

Even the vertical drilling machine may be made to cut 
a thread with positive lead and a single-pointed tool if it 
is rigged up as shown in Fig. 4 There are some jobs Loo 
large to be swung on a lathe, which may be handled this 
way to advantage, although to be sure it is a slow and 
clumsy way to do the work. Sometimes slow ways are the 
only ways, however, and this kink should be stored away 
in the small-shop man’s mind for use on an occasion of 


that kind. 
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SYNOPSIS 


hosiery machines. 


Tools for machining a latch ring for 
They employ a large plug ina 
previously bored hole as locating means, 





FIG.6 
TOOLS FOR MAKING A LATCH RING 
FIGS. 2 AND 2-A 
Operation—Milling fork end of latch ring, Fig. 1. The 
casting is located on a 33}\-in. plug that fits into the hole 
bored in a previous operation. An open-end clamp is then 


tightened down on the casting by a nut. 


Surface Machined—lInner surface at fork end, 


using an S$- 
in. by %-in. milling cutter operating at 200 r.p.m. 
FIGS. 3 AND 3-A 
Operation—Milling pads at back end of latch ring, Fig. 
1 The casting, on a 3%\-in. plug, is tightened by a nut. 
Surface Machined—End of back end, using two 3%-in. 
by %-in. milling cutters operating at 200 r.p.m. 
FIGS. 4 AND 4-A 
Operation—Milling front end of latch ring, Fig. 1. The 


> 


casting is placed on a 3 
in adjustable screw. 


-in. plug and located in contact with 
The washer is tightened by a setscrew. 


Surface Machined—Tongue at the front end, using two 
straddle mills 3 in. by % in., operating at 140 r.p.m. 
FIGS. 5 AND 5-A 
Operation—Milling outer surface at back end of latch 


Fig. 1. 
by a 


ring, 
cated 


The casting is placed on a 3{j-in. plug and lo- 


swing clamp that fits over the milled tongue. 





The firm of Scott & Williams, Inc., Laconia, 
manufactures a large variety of hosiery machines. 
their practice the various tools used in machining 
ring have been selected as the subject for this 
The 





Fi6.8 
WITH WORK’ SHOWN IN POSITION 
Surface Machined—The fork end of the casting, 
milling cutter 4 in. by , in. wide, operating at 140 
FIGS. 6 AND 6-A 
Operation—Drilling and reaming latch ring, Fig. 1. 


casting is placed on a plug fitting into the large center-bored 
machined fork. 
Holes Machined—One “/y-in. and one No. 5 drilled, one No. 
4 -in. 
drilled, 
drilled. 


hole and located by a steel tongue in the 
19 and two No. 28 drilled, one “/«g-in. drilled, two 
drilled and reamed, three No. 33 drilled, four No. 


one %-in. spot-drilled ard reamed and one No. 31 
FIGS. 7 AND 7-A 

Operation—Milling surface on latch ring, Fig. 1. 

ing is placed on a plug and located by a pin in 

surface at the fork. 

Surface Machined 

diameter by 


20 


#j-in. wide cutter operating at 160 r.p.m. 
AND 8-A 
Last milling on latch ring, Fig. 1. 


FIGS. 8 


Operation 


is located by a %-in. pin in the reamed hole at the 
The tongue is set in a groove and held down with a 
Surface Machined—The pads on the face of the 


using a l-in. end mill operating at 200 r.p.m. 


piece itself is illustrated in Fig. 1 on page 1021. 


using a 


The cast- 
the milled 
It is then held by the open-sided clamp. 
Notch on edge of casting, using a 5-in. 


The casting 


clamp. » 
casting, 


Nn. B. 

From 
a latch 
article. 


r.p.m. 


The 


spot- 


fork. 
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DETAILS OF TOOLS USED IN MANUFACTURING A LATCH RING 
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The Purchasing Agent as a 
Safety Valve 
H. W. Wourr 


The mere fact of being a successful buyer on market 
values, without a working knowledge of the materials 
bought, makes a purchasing agent nil in value to any 
company. If the agent is furnished with a requisition 
for 5,000 ft. of brass rod and is supposed to buy it at 
the lowest possible price, he would be an expense to any 
company at $10 a Any intelligent clerk could 
perform the work. 

The real purchasing agent has been referred to as a 
safety valve. To explain the connection, we will sup- 
pose that a requisition for 5,000 ft. of brass rod is turned 


By 


week. 


over to a purchasing agent who is following the safety- 
valve rule and observe how he handles it. 

First, he would want to know how many feet of this 
size were in stock and how many feet were actually re- 
quired for orders on hand. If he found that with stock 
on hand only 3,000 ft. was actually required, he would 
want a good reason furnished before making the over- 
Investment. 

Second, he would want a sample or print of the part 
for which the rod If he found it was, say, 
14-in. square stock, that a binding-post screw was being 
a square head on a No, 10-32 screw— 


is ordered. 


made from it 
and that about two-thirds of it was waste, he would want 
to know why a pressed or brazed head would not answer. 
Further, he would want to know the previous manu- 
facturing cost or estimated cost, if a new part. This 
he would check against the purchase of finished screws; 
and if it was found that purchase was cheaper than 
manufacture, finished screws would be ordered. 


Reat Points IN PURCHASING 

It is better to let a machine stand idle and figure 6 
per cent. loss on machine investment than delude your- 
self with the idea of keeping it running or have a mis- 
taken opinion, due to company pride, that your output 
is better than that of the specialist in screws—or any 
other article—and lose double or triple your 6 per cent. 
in higher shop cost. 

On a requisition for brass castings the purchasing agent 
would raise the same question of stock on hand and ac- 
tual requirements. Many a growing concern has lost its 
ability to pay dividends through excessive stock invest- 
ment. The surplus stock of materials too often becomes 
obsolete before sale and is sacrificed at a “junk” price. 

Further, on this casting proposition the agent would 
want to know why a die casting could not be used, elim- 
If this was not practical, then 
metal to size, 


inating machine work. 
he would question the use 
ready for machining, thereby eliminating the work of pre- 
paring the castings, etc., as extruded metal can be pur- 
chased at approximately the same price as good castings. 
However, if nothing but a casting was practical, he would 
investigate the pattern, secure a price on castings from 
the pattern as it stood, then put the proposition to a 
foundry to make a price on it mounted, two on a board, 
or split the pattern on a board for machine molding. 
This change would double or triple the production and 
automatically reduce the purchase price. 

This method of pattern investigation would be fol- 
lowed on gray iron, malleable and steel castings as well. 


of extruded 
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Foundries have been known to take work at a pound 
price from the pattern furnished and then make dupli- 
cate patterns or equip them for machines at their own 
expense and make the equivalent of double the price. So 
with every requisition received, careful analysis would 
be made. 

Like a safety valve requiring careful adjustment, the 
purchasing agent would adjust himself to the working 
out of reductions in quantities and changes in methods 
and designs. If he could not accomplish these results 
without friction, the ultimate savings would be minimized 
by antagonism of the different units in the organization. 

He could not go or send to the stock or order depart- 
ments and say, “Reduce your requisition from 5,000 ft. 
to 3,000 ft.,” for immediately they would feel that their 
work, experience and efforts were being criticized. He 
could not go or send to the engineering department and 
make a summary request to change the plans of a screw 
to show a swaged or brazed head without that depart- 
ment’s rightly feeling that its engineering experience 
was being questioned. 

DirLOMACY IN CHANGING REQUISITIONS 


He could, however, go to the order or stock department 
and talk stock and values to them. He could point out 
that the additional 3,000 ft. of brass would cost approxi- 
mately $500 without the lost interest that would accumu- 
late and that for the ultimate good and success of the 
company a working capital in cash was as important as 
a large stock. The money to pay dividends would keep 
the invested capital interested and ready to supply addi- 
tional money for growth and expansion. Realizing that 
the saving of lost interest on excessive stock investments 
would show a larger percentage of earnings and that 
their future depended on net earnings more than volume 
of business or stock, the stock keepers would soon begin 
to read their requisitions and orders differently. They 
would not say: “Well, order a gross of files; we'll use 
them up.” Instead, they would figure out that a gross 
of files meant so many dollars and that a quarter of a 
gross would stock up for at least three months. They 
would learn to look at their stock as a bank looks at its 
deposits and not figure it simply in drills or in gallons 
of oil. 

Poss1BLE NATURE OF THE AGENT’S SUGGESTIONS 

The purchasing agent could go to the engineering de- 
partment and ask—not give orders or suggestions—if 
the use of brazed or forged heads had ever been considered, 
point out the advantage and cost reduction, show how 
designs affect the manufacturing cost and that reduc- 
tion in cost through less expensive designs, equally good 
as far as service and requirements are concerned, means 
profit to the company and to the department. It would 
soon be understood that it was not a question of a little 
screw costing only 2c., but a question of dollars in pur- 
chasing and manufacture, and that the little screw at 2c. 
reduced to 1c. would mean $100 saving on every $10,000. 

If the engineers, as naturally they might do, questioned 
the screw, die casting or whatever it might be, then the 
agent would have to take up with the engineers the ques- 
tion of reliable concerns who would recommend and guar- 
antee certain articles as well as agree to furnish them. 
The engineering department would soon learn to be on 
its “mettle” and that the best engineering talent in the 
country was competing with it. 
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Making Piston Rings With Grinders 
for the Major Operations 


By Eruan VIALL 





SYNOPSIS—The piston rings here described are 
made from individual castings and not cut from 
pot forms, as is commonly done. Except for a 
metallic gap-guard or saddle, the rings closely re- 
semble the familiar type of concentric ring. A 
feature of the manufacturing process is that 
grinders are used for all the major machining 
operations 





In making piston rings from pot castings, flaws, por- 
ous spots or widely varying grades of iron frequently 
develop, causing breakage or dead, unresponsive rings. 

















FIG. 1. SAMPLES OF BURD TYPE PISTON RINGS 


The rings made are of the concentric type, with a 
pressed-metal gap-guard or saddle that effectually seals 
the slit, yet allows all the expansion or springiness needed 
in the ring itself. This will be understood by reference 
to Fi 


g. 1, where three of the rings are shown; also to 
Fig. 2, where one is shown in detail. The rings are 








FIG. 2. DETAILS OF A BURD PISTON RING 


practically solid, as the ol jectionable rap is sealed by 


the saddle. The rings are made in every size called for 
hy the various makers of automobile or other engines. 


Special testing devices are also used to insure the users’ 














FIG. 3. SNAGGING INSIDE OF RINGS. PRODUCTION: 
2,600 PER MAN PER 10-HOUR DAY 


Individually cast rings, when properly finished, eliminate 
many of the difficulties encountered in the use of the 
other type. The Burd High Compression Ring Co., 
Rockford, Ill., makes all its piston rings from individual 
castings. These are so handled as to leave the harder 
skin on the inside of the rings, insuring resiliency and 
life without the use of objectionable alloys. A special mix- 
ture of gray iron finished by grinding on the outside gives 
a glass-like smoothness when fitted to the walls of the 
cylinder. 








OSA 


FIG. 4. ROUGHING OFF SIDES OF RINGS. PRODUCTION 
6,000 PER DAY 


receiving rings of the radial tension which they may 
specify. 

The first operation on an individual ring is to grind 
the inside, as shown in Fig. 3. This is really a snagging 
process, and merely removes small lumps or projections 
and smooths up the inside without removing the skin 
to any extent. The workman simply holds a ring in his 
fingers and gives it a rotary motion over the grinding 
wheel. The wheels are hooded and connected to the 
exhaust system so as to effectually carry off all dust. 
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The next operation is the rough-grinding of the sides. 
The rings are held in a spring holder, as shown in Fig. 
i, and then thrust in between the wheels of a Gardner 
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does not cut under the skin of the casting to any extent, 
but merely removes objectionable lumps. A bunch of 
the rough rings is shown at the right in Fig. 6, and at 
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FIG. 5. SNAGGING OUTSIDE. PRODUCTION: 





1,700 PER DAY 








FIG. 7. SLITTING THE RINGS 




















FIG. 6. 





SAMPLES OF ROUGH AND ROUGH-GROUND RINGS. 
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FIG. 8. TYPE OF WORK RACK USED, FIG. 9. RETAINING 


SLEEVE AND MANDREL BRACKET 


double-disk grinder. This roughs them down to about 
0.010 in. of finished size. Outside snagging is the next 
operation. In this they are held between two flanged 
holders, as shown in Fig. 5, and revolved against the 
grinding wheel. This operation, like the inside one, 





the left is a bunch after being ground as just described. 
It must be understood that while only individual 
operations are illustrated, numerous machines are em- 
ployed on each step, both for the same and for different 
One of the slitting machines is shown in Fig. 7. 


sizes, 
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The ring to be slit is held on an angled plate by means 
of hooked clamps operated by an eccentric lever from 
underneath. Two milling saws are used on the arbor 
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After being slit the rings are compressed and placed 
in retaining sleeves, as shown in Fig. 9. The sleeves full 
of rings are slipped down over flanged mandrels and 
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ROUGH-GRINDING OUTSIDE DIAMETER, 


PRODUCTION: 3,000 PER DAY 
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PRODUCTION: 
DAY 


STRADDLE-MILLING FOR SADDLE 
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FIG. 12. 
ONE OPERATOR, TWO MACHINES, 
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FIG. 13. ROUGH AND MILLED SADDLES 


and feeding is done by hand, using the ball crank on 
the table feed As the rings are slit they are 
placed on racks like the one shown in Fig. 8. These are 
used throughout the shop and are very convenient. They 
may be revolved or rolled from one machine to another 
with little trouble and no danger of losing their load. 


screw. 











BACKS OF SADDLES PRODUCTION: 


JIG, 1,000 PER DAY 


FIG. 14. MILLING 


SIX IN 


The 
is held in a special fixture while being loaded, and after 
the flange with the locking nut 
have put the 
to support the end of the mandrel while the nut is tight- 


clamped for grinding in the usual way. mandrel 


sleeve and removable 


been in place, steadvarm is swung over 
The arm is then swung out of the way, the sleeve 
and the loaded mandrel placed 
in Fig. 10. Plenty of water is 


poured over the work while grinding to prevent warping 


ened, 


loosened and remove d 


in a grinder as shown 


or distortion. 

After being rough circle ground, as just described, the 
rings go to pun hy presses, where the slot for the cross- 
piece of the saddle is broached out. One of the presses 
Fig. 11. 
the two ends are in contact, and then it is placed in 
The broach is 


Is shown in The ring is compressed so that 


the holder shown on the press platen. 
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held in the ram of the press and the slot is finished at 
yne stroke. 

Next the ends of the ring are straddie-milled for the 


sides of the saddle. This is done as shown in Fig, 12. 














RADIUS ON SADDLES. PRODUCTION 


1,500 PER DAY 


FIG. 15. MILLING 
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are first milled as shown by the third one from the left, 
and then the radius is milled as shown at the extreme 
right. The milling of the backs is done as shown in 
Fig. 14. The rough saddles are set into the jig and 
are located by means of the setting gage A, which is laid 
over the corner of the jig, and the ends of the saddles 
butted against it. After being located the clamp bolt 
is tightened and the gang mill run across, 

The radial milling is done as shown in Fig. 15. This 
is a continuous operation, as the holder revolves all the 
time. The operator the milled it 
comes up and clamps in another between the split flanges 
of the holder. 

Numerous burring operations are interspersed at vari- 4 


saddle as 


removes 


ous places between grinding or machining operations. 
Fig. 16 shows a group of girls busy burring saddles after 
the milling operations. Fig. 17 shows a boy burring 
and assembling rings and saddles. Large numbers of 
both girls and boys are employed for the burring opera- 
tions at various stages. After the rings have been burred 
and assembled, they are placed on magnetic chucks and 
the sides ground to size as shown in Fig. 18. The op- 
erators on this operation work in pairs. The first oper- 
ator grinds one side and passes the ring to the second 
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FIG. 16. BURRING SADDLES 
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FINISH-GRINDING 
TWO OPERATORS, 


M f i | 
ees 

SIDES. PRODUCTION: 
1,200 EACH 


FIG. 18. 


The ring is compressed into a recess turned in an angle 
plate and then clamped in with a strap clamp as shown. 
The two cutters are then fed across. 

The saddles are made of pressed metal, and are re- 
ceived as shown at the left in Fig. 13. The “backs” 














FIG. 17. BURRING AND ASSEMBLING 
» 
FIG. 19. FINAL INSPECTING, IN WHICH MICROMETERS 
ARE USED TO INSURE ACCURACY 
operator, who grinds the other side and finishes it to 
size. 
After the sides have been finish-ground, the rings are P 


again placed in retaining sleeves and put on mandrels. 
They are then finish-ground to size on the outside diam- 
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eter, the saddles of course being in place as they were 
when the sides were ground. This grinding is practi- 
cally the same as that for the rough circle grinding, so 
is not illustrated. 

While several inspections have taken place during the 
progress of the rings through the shop, a final accurate 
inspection is given them by a group of special inspectors, 
as shown in Fig. 19. Micrometers are used, and the 
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The child and the youth and the man are advised and 
urged to climb the ladder to the heights, but the fact 
remains that but few men are able to do the wonderful 
things. 

Some practical fellow tried to analyze genius, and he 
said that “it is the ca pac ity to take infinite pains,” 

An old joke told on a man who had struck oil and had 
sent a_ thick-headed boy to school was that when th. 


ey 























FIG. 21. TRADE-MARK STAMP 


limits are very close. Many users specify just what 
radial wall pressure must be given by the rings they buy. 
To give them just what is called for, a special testing 
device is used. This is shown in Fig. 20. The ring 
to be tested is placed against the holder, with the slit 
to the left. The foot treadle is then pressed, bringing 
the upper plunger down on the ring. It is pressed 
down until the test indicator shows it to be the cor- 
rect diameter, and then the radial pressure is read from 
the scale below. 

Small drop hammers like the one shown in Fig. 21 are 
used to stamp the trade mark on the sides of the rings. 
As a foot treadle under the bench is pressed down, 
the hammer head is raised until the dog slips out of 
the slot, when the hammer drops onto the ring below. 
As the treadle is released, the end comes down so that 
the dog or latch again engages the slotted piece on top 
of the hammer. 
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Sammy’s Shop--TimeKeeping 
for the Foreman 
By W. Osporne 

Fred W. Taylor started at the bottom of the ladder 
and reached the top. In doing this he did for the 
world a wonderful work that might be compared in 
some ways with the work done by scientists in other 
lines. 

Lately we find on the market some gages that are 
known as Swedish gages. The workmanship on them 


astonishes mechanics. 

Doctor Brashear does work that is recognized by the 
great societies of the world as of value in the advance- 
ment of human knowledge. 


FIG. 20. DEVICE FOR TESTING RADIAL WALL PRESSURE 


boy had not made progress and the man was informed 
that the boy lacked “capacity” the rich man said, “Buy 
some for him.” Old as this joke is, it always gets a 


laugh. 

A friend who had dropped in was doing some “kick- 
ing” about the working of the latest cost-keeping system 
in his shop. He was general foreman. 

“The job cost too much, all right. I am not denying 
that. The cost is away up, and that is wrong. But 
what are you going to do about it when it is not found 
out until it is all over but the funeral? Starting at 
the total and hunting back for the cost of the thing in 
detail, we found some steel priced wrong by a clerk, 
and we found too much time charged in by a man who 
has since quit. Sammy, it is lucky for you that you have 
a small shop that does not have to have much system. 
You can carry it all in your head, or most of it, anyway,” 
he added, as he saw Sammy shake his head. 

“If you had been able to get your people to look 
at the principle of the thing right, you should not have 
had so much trouble,” said Sammy. 

“What is the use of say ing anything about principles ?” 
asked the friend. “I have read articles written by Emer- 
son and by Taylor and by Gantt and by Gilbreth and by 
Church and by others too numerous to mention, and 
they all seem all right when I am reading them; but 
when I try to get our principles and apply them to my 
own job, where am I? And when I look around and see 
the mess that a lot of folks make of it in trying to apply 
them, I feel sure that a lot of other fellows are in the 
same kind of a fix.” 

“Why don’t you get up a system of your own that will 


just suit yourself?’ Sammy asked in a way that carried 


doubt as to the answer. 
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first 


sCC- 


reasons: In the 
in the 
gotten 


“For at least two cood 
my job is getting out the work; 


the 


very 
place, and 
ond place, another system 
who does not know the 
to build? Now, honestly, 


principles on which you run your 


what is use of 


out by another man principles 


on which he is trying Sammy, 
tell the 
own little private system ?” 
tled back in his chair and looked at Sammy as though 


can you me 


queried the friend, as he set- 


he knew he had asked a question that could only be 
answered in the negative. 
PRINCIPLES ON WuicH Sammy Works 


work are very simple, 
so to us. Right at the start we 
dealing with a lot of things that 
get figures that 


“The principles on which we 
least they 
that we 
time and that we 


or al seem 


recognize are 


cannot 


vary all of the 
are accurate in the same way that accounting figures 
are accurate. 


investigation is 
time, if it 
the 
you cannot com- 
thing under do it 
jobs into small enough pieces and call 


principles of scientific 
a chang element at a 
is possible, and to keep all of the other 
While do that if you call the 
plete job the investigation, can 
if you the 
each piece a thing under 

“The machine-shop foreman knows that if the time 
that it takes to do a certain has not changed and 
that the wage that is paid the man is not changed, then 
the has not changed. 


“One of the 


to make ‘on only one 
elements 
same, 
you 
cut 
investigation. 


piece 


cost, as far as his share in it goes, 
“As I see it 
your jobs into operations and watch each operation so 
that the time without any elab- 
oration you know that the time on the completed ma- 
has not increased. If the time operation 
does change, then the time the 
and by paying attention to those changes it is 
how much. 


from the shop side of it, if you subdivide 


on it does not increase, 


chine on some 


on completed machine 
changes ; 
readily seen way it 

“Just think of the position of your superintendent, 
or general foreman, or production boss, or whatever you 


which has changed and 


may call the man who is held responsible for getting out 
the work in your shop. You put him into a shop with 
tools and a lot of men and give him a lot of 
He is not responsible for the 
is and very often is 


a lot of 
material and supplies. 
shop’s being built and filled as it 


not given authority to rearrange the machines in the 
shop. The class of men that he has to use and the 


his control. 
how 
the 
vet 


wages which they receive are often beyond 
The material is not bought by him. In all fairness, 
much should he be held While 
powers given to such men differ in different shops, 
as a general proposition all that he has it in his power to 
do is to have the yee performed on the machines 
best suited for them, by the 


qualified to do the ope rations and in a time that is rea- 


responsible for? 


men at hand who are best 


sonable.” 


AN EXPERIENCE Witu Store BuRDEN 


“T wish that you would come over to our shops and 


convert our cost department to that view. I was up 
on the carpet some time ago because some of the work 
was costing too much. The shop was running on short 


time. I had a chance look after things closer than 
if we had been crowded with work and could not be- 
lieve that I had been at fault. After they named pieces 
that they said cost more than they used to, I hunted 
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and found that we were doing better on them 
but that it was the burden that had 
difference.” The friend wiped the sweat from 
continued. “How 
when they thought that something 
instead of onto some 


thing 
than 


s up 
the 
the 
face 


average, 
made 
his and 
that burden and why, 
did they jump onto me 


was I responsible for 


Was wrong, 
other one ?” 
“Don’t laughing at 


where you 


you understand ?” asked Sammy, 

his friend’s earnestness. “You were there 
could be jumped on, and it seemed safer to jump on you 
than on anyone else in sight, and it must be admitted 
that as a general thing it would appear that, as being 
the man got out the work, you were the only 
that there jump on. You this subject has 
not received scientific investigation like some other sub- 


who one 


Was to see, 
jects. 
“As long as people think that their methods are right, 


they do not know that there is anything to investigate. 
Just the same, my friend, I believe that many a good 


shopman has lost out on cost-keeping evidence that put 
the blame where it did not belong. Dig right down to 
the bottom of these bonus systems and you find that 
the man has to get the work done in a time. The cost 
keeper should be able to show the shop from the time side 
in every system, and the shop be judged by that only, 
and after that the other things should be put on one 
by one and the rest of the organization judged.” 

“You want to look out a little, Sammy,” said the 
visitor, as he started out. “You belong in some of the 
other places too. You may dodge a little trouble in the 
shop and get a lot more in the office. Mind about the 
fellow who said something about leaving familiar troubles 
for a lot that we can’t size up until after we are in 
them.” 

eo 


V-Block for Magnetic Chuck 


By J. C. Stuart 


A very handy V-block to be used with the magnetic 
chuck on the surface grinder is shown herewith. It 
id 
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ae \ \ 









Sarr | 7 
LAN oN 5 
by d\ Ses I af 
i Feo Pe C7 © y 
f 7 > DS | ey Ns 
a, a alice ! , 
Dae = ie Z 
7 3 ES, il = 
12 8 Sy, j p= 
a + I a ee 
i Bt 
= ye : 
=" +S . = 
V-BLOCK FOR THE MAGNETIC CHUCK 


The block is 


usefulness on round work is readily seen. 


after assembling. 


ground all over 
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Making l-Lb. Cartridge Cases--I] 


By Rorert Mawson 





operation is shown in diagrammatical form in Fig. 46. 























SY NOPSIS—In this article are described the re- Details of the punch, die, bolster, bunter and knock- 
maining tools and operations used in manufactur- out for the heading operation are given in Fig. 47. 
ing the 1-lb. cartridge case. The illustrations The cases are washed in “Carlsrhue” compound, rinsed 
give details of the punches, dies and other tools. in hot water and afterward in cold water to remove the 
Rates of production are also included. <A novel vrease, as previously described. The cases are then an 
method of packing is shown—a seamless casket nealed at the open end by dipping in saltpeter heated 
that not only keeps the cases air-tight, thus pre- to about 760 deg. F.. in which they remain for 2 min. 
venting tarnish, but is also a convenient method , 
; leet Bunter 
of shipping. , ” 7 " 
After the cases have been trimmed to the 5%-in. mY Zi 0265" 
length overall, they are washed in a tank containing ? L k-2¢° > [Sy O/S6> |< 
“Carlsrhue” compound which has been heated to 210 deg. “7 TOOL STEEL 0082.,  « 180" 
F. They are left in the liquid for about 1 min., after 7 ' , % Lo cool 
ward being rinsed in hot water, then in cold water. For K 5 > 08" 
the heading operation the shells are transferred to the ame tne iin : pe 
- | ecm: a 
= F r- 
ey | 
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Head Bolster No.!9 Knock Out 


FIG. 47. DETAILS OF PUNCH, DIE, BOLSTER, BUNTER 
AND KNOCK-OUT FOR HEADING OPERATION 








FIG. 45. HEADING THE SHELL 
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| eS ; z Zt 4 FIG. 48. TAPERING THE SHELL 
| LA = 
L ay The next operation is tapering, which is performed with 
be LOO ot SS Ss the tools seen in Fig. 48. The case is slid into the 
die at A and the bunter PB placed on the head. The 
FIG. 46. OPERATION 17: HEADING — : : . 
Sashine Ueodiiiies 284m, etrelee proen. punch C is fed down by the machine, and the case is 


Production—400 per hour 
References—Figs. 45 and 47. 


forced into the die. As the die is made with a tapered 
surface, a similar contour is produced on the case. One 
machine seen in Fig. 45. The case is placed in the of the shells before tapering is shown at D, and one 
die A, and the bunter B is put on top of the shell. The after at #. The operation is given in diagrammatical 
punch C is then forced down onto the case and, pushing form in Fig. 49. Details of the punch, bunter, die, 
it down, forms the head. One of the shells before head- bolster and knock-out for the tapering operation are 
ing is illustrated at D, and after heading at FE. The ‘shown in Fig, 50. 


*j : 7 1 9 Cc I The shell is then taken to the small turret lathe, Fig 
’revious installment appeared on page 987. opyright, “ ; 
1916, Hill Publishing Co. : ° 51, the flange faced and turned to size and the primer 
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For this operation the shell is pushed 
into the chuck, being located against a stop surface. 
The handle A is pulled over. This operates the chuck, 
gripping it and holding the case so that it is revolved 
by the lathe. The tool B in the turret is pushed up by 


hole roughed out. 
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OPERATION 19: TAPERING 


20-in 





FIG. 49. 
Used—Ferracute 
100 per hour 
Figs. 48 and 5v 


Machine stroke press. 
Production 
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Taper Bolster No.!9 Taper Knockout 
FIG. 50. DETAILS OF PUNCH, BUNTER, DIE, BOLSTER 
AND KNOCK-OUT FOR TAPERING OPERATION 


the handle C, and the primer hole is rough-drilled and 


counterbored. The tool )) machines the inside of the 
flange and its diameter to size. 

The front post # carries two tools, one machining the 
outside surface of the flange and the other forming the 


radius in the flange. The tool posts are operated with 
the handle FP. Stops are used on the turret slide and 
both tool posts, so that the correct dimensions may be 
obtained. The machining operation is shown in diagram- 
matical form in Fig. 52. Details of the tools for the 
operation are given in Fig. 53. 

The case is transferred to the drilling machine, Fig. 
54, and machined to length. The shell is placed on 





MACHINIST Vol. 44, No. 24 
































FIG. 51. MACHINING THE FLANGE 
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MACHINING 
turret lathe. 


OPERATION FLANGE 
Machine Used—Dreses & Windsor 
Production—100 per hour 

References—Figs. 51 and 53 
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FIG. 52. 
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FIG. 53. TOOL SET-UP FOR MACHINING FLANGE 








FIG. 54. MACHINING TO LENGTH 


an arbor A and, the table being raised to a stop, the 
revolving tool B machines the case to length. It is held 
by the operator with the wooden clamp C. The machin- 
ing operation is illustrated in diagrammatical form in 


Fig. 55 
ee Ve 











Saat ew 


June 15, 1916 AMERICAN 

















S = | 
—— * a = | 
: s 
: t fe 
. Tas 
NY a ed) 
rs : 























FIG. 55. OPERATION 21: MACHINING TO LENGTH 
Machine Used—Pratt & Whitney drilling machine 
Production—200 per hour. 
References—Figs. 54, 56 and 57 




















FIG. 56. DETAILS OF CLAMP AND HOLDING FIXTURE 
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FIG. 57. CUTTER FOR FINISHING SHELL 


Details of the clamp and holding fixture are given 
in Fig. 56, and the cutter in Fig. 57 is used for the 
machining operation. The inside of the primer hole is 
burred, as shown in diagrammatical form in Fig. 58. 


For this operation the case is held in a similar manner 


to that described for the preceding operation. The fix- 
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ture and wooden clamp, Fig. 56, and the cutter, Fig. 59, 
do the machining. 

The next operation—reaming the primer hole and 
forming the recess—is performed on the machine seen 
in Fig. 60. The shell is held on an arbor, as at A. Th 
handle B enables the operator to hold and guide the casi 
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FIGS. 58 AND 59 OPERATION 22 BURRING 
Machine Used Pratt & Whitney drilling machine 
Production 300 per hour. 

References—Figs. 56 and 59 














FIG. 60. MACHINING THE PRIMER HOLE 
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FIG. 61. OPERATION 23: FINISH MACHINING PRIMEK 
HOLE AND RECESS 


Machine Used—Pratt & Whitney drillir machine 
Production—200 per hour 
References—Figs. 60 and 62 


under the tools. The primer hole is reamed and coun 
terbored with the combination. The operation is shown 
in diagrammatical form in Fig. 61. 

The combination tool and holding fixture for the ma 
chining is illustrated in Fig. 62. The cases are then 
conveyed to the inspection department for the final ex- 
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A view of 


The various 


amination. 
Fig. 
in Fig. 64 

After the final inspection the that have been 
passed are stamped with the foot-operated press seen in 
Mig. The case is placed on an arbor resting on a 
steel with the head carrying the stamp A raised. 
The operator removes his foot from the rope that holds 
up the trip, which then descends. 
the 


the inspection bench is given in 
used in detail 


” 


O.. re 


pg: shown 


wes 


-_ 


are 
cases 


65. 


base, 


The stamp thus marks 
end of the cartridge case as desired. 

The operation is shown in diagrammatical form in 
Fig. 66. 
grease and afterward packed ready for shipment. 
method 


The cartridee cases are washed to remove the 
A novel 


of shippine the cartridve cases is employed at 
P} pio) 


| 


Fecaseaal 





Lomeedl 

















MACHINIST Vol. 4 


~ 


t, No. 
this factory. The firm was originally 
of manufacturing seamless steel caskets. 
being used for the finished 

Each casket will hold 516 
two Attached to 
spaced to keep the 
advantage of 


in the business 
These are now 
cartridge cases. 

cases, which are placed in 
each tray is a board properly 
cartridge from The 
this method of packing is the ease with 


trays. 


cases moving. 
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FIG. 62 COMBINATION TOOL AND HOLDING FIXTURE FIG. 63. INSPECTION BENCH 
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PacKing Box for Shells 


Packing boxes for shells have been made in almost 
every conceivable manner. Taking the 3-in. shell as an 
example, the practice of various manufacturers has been 
to place anywhere from four to twelve shells in a case. 
The way in which the boxes are made shows a similar 
variety, some being quite flimsy and others rather elab 
orate. 

The International Steam Pump Co., Jeanesville Iron 
Works Plant, Hazleton, Penn., made an extensive study 
of the question, and the details of the type which it finally 
adopted are shown in Fig. 2. It will be seen that the 
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FIG. 66. OPERATION 26: STAMPING 
Machine Used—Foot-controlled press. 
Special Tools—Arbor and steel stamp 
Production—600 per hour. 
Reference—Fig. 65 
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FIG. 1 BOX PACKED WITH SHELLS 


hox holds eight shells. The approximate weight of the 
loaded box is 129 lb. 

The boxes are marked consecutively, and a record is 
kept so that the actual number of shells exported in each 
case is known. The spec ifications for these pac king boxes 








are as follows: 

Box to be made of yellow-pine boxing lumber, free from 
knots and well seasoned; grids of white pine; battens and 
handle strips of yellow-pine. Sides, bottom, cover and ends 
to be preferably of single pieces; but, if not, material is to be 
tongued and grooved. Sides and ends to be jointed and 
battens to be worked over the joint at each corner. Battens 
to extend from bottom of box to top of cover, as shown, the 
upper and lower ends to be beveled to prevent splintering. 
FIG. 67. PACKING CASE FOR CARTRIDGE CASES, WITH Strips to be worked in between the battens to facilitate han- 

CAPACITY FOR 516 CASES dling, as shown. 
External dimensions of box over battens: Length, 10% in.; 
which the cases may be placed in the tray. Further, by >readth, 10% in.; height (including cover), 11% in. Sides, tap 
ss 4" _*. 7. . ands and bottom to be of 1% in. thickness net; to be surfaced 
removing the trays individually and turning them over, ym both sides. Internal dimensions of box: Length, 16% In.; 
the cases will drop out straight and in a convenient readth, 8% in.; depth, 9% in 

“ys , . . . ‘ . e,: Wood screws to be used in assembling bottom, sides and 
position lor forcing the steel projec tile in position. An- ends, as shown In case bottom, side or end pieces are made 
other advantage is that the shipper can readily see when of more than one piece, at least two wood screws shall be 
the correct number has been put in, without the neces- Sed at each end. All wood screws to be well countersunk; 
. , : . battens and handle strips to be securely nailed to box. No 
sity of calculation. nail heads to enter box; or, if so, must be clinched flush with 

One of these caskets is illustrated in Fig. 67 with inner surface 

Grids: Two in number for each box, assembled as shown, 
; and strips nailed together at each intersection, as shown 
may be easily observed. Nails to pass through both strips with ends clinched. The 
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herr, 











the upper tray removed, so that the method of packing 
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FIG. 2 DETAILS OF 
lower grid to be placed in bottom of box, as shown by dotted 
The upper grid to rest on strips 
54x% in., box inside, as shown Lower 
edge of these strips to be 5% in. above bottom of box. To hold 
the upper grid securely in place, strips will be nailed to under 
Length 


line, and nailed in place 


marked to ends of 


side of cover, as shown by dotted lines on cover plan. 
of 8% in.; width, ™% in.; depth, 2,;) in. 
Cover: The cover will be secured to box by 10 


strips, 


wood screws 


No. 14, spaced as shown Then wood screws will be well 
countersunk. Two of these screws, shown on cover plan, will 
be countersunk somewhat more than % in.; and above their 
heads will be worked a cylindrical countersink at least 4 in. 
deep and of a diameter of % in., to hold wax for the inspec- 
tion stamp. On the cover will be stamped, pressed or sten- 
ciled the letter in black. 

Bottom: The bottom is to be fastened to box in the same 
manner as the cover: heads of wood screws to be well coun- 
tersunk. Sides and ends of the box will be fastened together 
with wood screws—heads countersunk—at least four screws 
to a joint In cases where sides or end consist of more than 
one piece there shall be at least two wood screws at each 
end of each individual piece 

It will be seen from the detail that the shell rests 


in a grid at the bottom and in another which is attached 
to the cover. By this means the shells are held rigidly 
part, preventing injury. A view of a box packed with 
hells, ready for screwing down the cover preparatory to 
is shown in Fig. 1. In this illustration may 
een the construction of the box and also the design 


hisment, 


the grids on the cover. 


7 


rittleness of Annealed Copper was made the subject of 


iper at the annual convention of the American Electro- 


chemical Society The conclusion was drawn that brittle- 
ness of copper developed during heating in the process of 
manufacture and frequently ascribed to “burning” is in real- 
ity a deoxidation. With ordinary commercial copper, seri- 


ous brittleness begins to appear at 400 deg. C. 


600 deg. C. in 


in dry hydro- 


gen, at wet hydrogen 
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BOX FOR SHELLS 


Light-Saving Window Blind 
By J. H. Moore 
What is more annoying to anyone working in an office 
than to have the sun beating directly on one while at 
work? Of course, to pull down the blind is the remedy, 


but good strong light is shut off before relief is ex- 
perienced. The window biind shown in the accompany- 
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LIGHT-SAVING WINDOW 
BLIND 





ing illustration was made to overcome this defect and has 


proved to be a success. 

It will be seen that the blind is of a narrow type, 
14 in. wide, guided by the small wires A and B and 
pulled up or down by an endless cord C. 
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The Factory Transportation of 
Product and Materials 


By W. Rockwoop Conovert 





SY NOPSIS—The materials 
around a factory is a considerable item of expense. 


The author takes up the 


team, electric truck, elevating shop truck and me- 


transportation of 
narrow-gage railroad, 


chanical conveyor, showing where each should be 
used and giving unit operating costs in some cases. 





Transportation about large manufacturing plants con- 
stitutes an important item of expense. The old method of 
handling materials between shops by team and wagon 
is recognized as both slow and costly. Quick delivery of 
castings from foundry to machine shop, as well as the 
prompt unloading of incoming freight and its distribution 
to the various shops or departments, requires organization 
along systematic lines. Of equal importance are the rapid 
transfer of parts of apparatus on which labor is performed 
in more than one shop and the delivery of the finished 
product to the shipper. 

The location of receiving and shipping departments as 
nearly central as possible reduces time and distance to the 
lowest practicable limit. A considerable percentage of 
bulky incoming goods, such as heavy castings and car lots 
of one kind of material, will of necessity and for economi- 
cal reasons be unloaded at the platforms of the shops where 
they are to be used; but a large portion of the freight 
received at many manufacturing plants reaches the receiv- 
ing building or central storehouse for tallying, storing and 
convenience of distribution. 

The best results are uniformly obtained where the move- 
ment of materials is organized under the supervision of a 
superintendent or manager of transportation, whose func- 
tion is to see to the prompt transfer of materials and shift- 
ing of trains in all parts of the plant. He should provide 
for the shifting of trains at the central receiving depart- 
ment so that the interval of delay is as short as possible. 
Under normal conditions the time required to make a 
shift should not exceed an average of 15 to 30 min. This 
is most important, as any delay at this point not only hin- 
ders the distribution of material to the shops, but also 
involves loss of time by the unloading gang. 

The handling of broad-gage cars at the shipping depart- 
ment, and also of broad- and narrow-gage cars at the doors 
of shops or at platforms, so that materials or finished 
apparatus may be moved with facility and without delay, 
is equally important. The placing of cars at or within 
shops in large industrial plants is often a serious prob- 
lem. Several departments frequently require cars for 
loading apparatus at the same time; and as often happens, 
the necessity for moving the material may be equally, or 
nearly equally, important in each case. Often the track- 
age at these shops is already occupied with cars containing 
incoming materials. Prompt action and judgment on the 
part of the superintendent of transportation are required 
to handle all these situations, which are constantly com- 
ing up, to the satisfaction of those who arc being served. 





*Prepared for the author's forthcoming book on “Industrial 
Economics.” 
*Factory economist, General 


Copyright, 1916, Hill Publishing Co. 
Electric Co. 


It is necessary that the department foremen give their 
cooperation and direct the loading and unloading by the 
floor-labor gangs within their shops so that the work is 
accomplished in the shortest time practicable. Demurrage 
charges, which in many instances are unavoidable, are 
frequently the result of a lack of interest and attention 
on the part of those who should hold themselves responsi- 
ble. 
buildings, a division of the work into sections will render 
collection and distribution of materials much simpler, 
and the rapid movement of supplies will be greatly facili- 
tated. 

It is also advisable to provide some form of signal 
at the front of each shop to indicate to the train crews 
that service is desired in the hauling of either loaded or 


In plants covering a large acreage, with numerous 


empty cars. ‘The superintendent’s office should be con- 
nected by telephone with all shops and departments, in 
order to afford quick notice of service required and also 
to provide for prompt action and remedy in the case of 
complaints or delays. 

Careful attention should be given to the transfer of raw 
materials between the central receiving building and the 
various shops, as well as to the transfer of partly finished 
goods between departments, in order to avoid the delay 
and loss resulting from the delivery to wrong points of 
This detail 
In the hurry 
taken 


parts required for immediate production. 
in frequent instances is of serious moment. 
such materials he thoughtlessl) 
into stock, and only after long search and expenditure of 


time and labor are they located and returned to the proper 


of business may 


department. The foremen in charge of the several depart- 
ments should instruct each of their assistants to report 
immediately any articles received for which they have not 
already in possession the proper shop orders. 


Movina MATERIALS BY NARROW-GAGE CAR SYSTEM 


The narrow-gage car system in general affords a rapid 
and sa‘isfactory method of transportation about large 
plants for all classes of material, where the tonnage of indi- 
vidual pieces of apparatus or packages falls within appro- 
priate limits. The adaptability of this system to short 
curves and narrow avenues, as well as to entering shops, 
renders it practicable and possible to reach nearly all 
points of the plant. It hardly need be stated that the elec- 
tric-operated system is more practical than the steam 
operated and far more economical than the old method of 
transferring materials by team. 

The cost per ton-movement, or per ton-haul, under 
the electrically operated system should not exceed bloc, 
This cost should include the wages of the crews (motormen 
and helpers), cost of electric power for operating, repairs 
to motors or locomotives and cars, the necessary motor and 
as well as the maintenance 
Among these items 


car supplies, such as oils, ete., 
of tracks and overhead equipment. 
will necessarily also be included a charge for depreciation 
and also a fair proportion of the expense of superinten- 
dence of transportation. It does not include the time of 
loading and unloading cars, which labor is separate from 
transportation and is usually performed by the crane oper- 
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ators and followers, the freight handlers in the receiving 
and shipping departments and by the floor-labor gangs of 
the several shops. 

In certain lines of manufacture a large percentage of 
the material moved by the narrow-gage system will be 
heavy castings or packages of large size, which will be 
handled by crane operators and followers. The time occu- 
pied in loading and unloading this class of goods will be 
relatively less per ton than for lighter articles and smaller 
packages, which are loaded and unloaded by hand. It may 
be assumed therefore that the expense of handling will 
under normal conditions average approximately 244c. per 
ton. The cost of this part of the labor should not exceed 
this figure, and the total expense of transportation, includ- 
ing loading and unloading, will therefore be 7c. per ton- 
haul under this system. 

The average load per car for each haul should be be- 
tween 5 and 7 tons, depending on the class of materials 
handled. When the pieces are castings, the average load 
will not be less than 5 tons; and on other goods it may 
reach an average of 7 tons. 

Cost or TrucKING BY TEAM 

The maintenance of trucking teams varies somewhat 
in different localities, necessarily affecting the cost per ton- 
haul of material the old The average 
expense per year for operating a team and truck, includ- 


under method, 
ing wages of teamster and helper, cost of feed, repairs and 
renewals to harness, wagons, shoeing, veterinary service, 
depreciation of wagons and trucks, etc., should not exceed 
$1,850, and under favorable circumstances may sum up 
as low as $1,600. 

The class of materials usually hauled by team varies 
almost without limit, but in manufacturing plants in gen- 
eral throughout the country the average load will come 
within the limit of 2 tons. In plants of large acreage, 8 
to 10 hauls per day may be adjudged a fair day’s work for 
a team. The total distance traveled will average 8 to 10 
mi. per day. If we consider the limit of 2 tons as the 
average of all hauls and 10 hauls as a day’s work, the cost 
per ton-haul will be at least 27c., or nearly four times 
that by the narrow-gage electric system. It is reasonable 
to assume, however, that in the hauling of miscellaneous 
materials about factories by team the average weight of 
individual loads will more frequently approximate 1 
ton to 11% tons, and under these conditions the cost per 
ton-haul will be proportionately greater. 

In comparing the cost of transportation of materials by 
the narrow-gage electric system with the old method by 
horse trucks I am considering plants covering an area 
not exceeding 100 to 125 acres in extent and am allowing 
for the operation of approximately 200 cars. It is evi- 
dent in any such comparison that the acreage of the plant, 
number of miles of trackage, as well as number of cars 
operated, will materially affect the cost per ton-haul. 


Economy oF Exvecrric Trucks 


Electric trucks are valuable for rapid service about 
manufacturing plants for transferring goods from the 
receiving building to the various shops and for delivering 
material between shops as well as to the shipping building, 
express offices and railroad depots. These trucks will 
average at least 15 to 20 mi. total haul per day, not less 
than 10 tons of miscellaneous small pieces and a much 
They 


greater tonnage of heavy articles for a day’s work. 
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are specially adapted to the hauling of loads up to 3 tons’ 
weight, where quick transfers and deliveries are essential. 

The initial investment cost is lower than that of gasoline 
trucks, as is also the cost of operation and maintenance. 
Some types of storage batteries give a service of 30,000 
to 40,000 mi.; and because of the fewer and simpler 
mechanical parts to get out of order, the amount spent 
for repairs to the truck is relatively lower. The cost 
of operation should include the wages of motorman and 
helper, expense of charging batteries, necessary repairs, 
supplies, etc., and this sum will vary considerably in differ- 
ent localities under different conditions as to cost of ma- 
terials, service, ete. 

The utility and economy of this method of transporta- 
tion in comparison with trucking by team are self-evident 
in the rapidity and convenience with which materials can 
be transferred from point to point and in the reduced 
cost per ton-haul. Where a limited number of long hauls 
are made, the total mileage may be increased, while with 
short hauls the mileage will be greatly reduced, provided 
the average time of loading and unloading is approximately 
comparable in both instances. The character of materials 
hauled and the time required for loading and unloading 
will naturally affect the amount of business handled in any 
given period as regards both mileage and tonnage. 

It is evident therefore that the manufacturer about 
to purchase an equipment of trucks should carefully con- 
sider the nature of the materials to be handled, the length 
of hauls and size of loads, as well as number of hauls it 
is desired to make per day, in order to select such capaci- 
ties of trucks as will give the greatest efficiency and service 
at the lowest maintenance cost. This is an important 
point, which is apt to be overlooked in seeking a low 
initial expenditure. It has much to do with the final 
question as to whether the transfer of material by elec- 
trically operated trucks is economical and advantageous 
in the large degree that it should be. 

Various Types or Hanp Trucks 

The equipment for plants manufacturing a variety of 
product, moving articles ranging in weight from very 
light to very heavy and making hauls of various lengths 
should consist of several or more trucks of varying ca- 
pacity. It is obviously poor economy to operate large 
trucks of several tons’ capacity for short, rapid hauls of 
light materials. In like manner the small-capacity trucks 
should not be used for the longer hauls of more or less 
heavy pieces. 

The amount of service obtained in a day or a given 
period will necessarily depend in no small degree on the 
care and skill of the operator, and this, too, will affect 
in a large degree the life of the truck itself. In renew- 
ing or changing batteries the new battery should be put 
on the trucks that are making the longest mileage, and the 
partly worn-out batteries should be transferred to trucks 
making the shorter hauls and more frequent trips, where 
possible to do so. Some of the plates of batteries that 
have been removed can still be used in partly consumed 
batteries, thus greatly increasing their life and reducing 
the cost of maintenance in a very appreciable degree. The 
truck that receives the best care and attention, no less 
than the horse, will give the best economic results, other 
things being equal. 

Hand elevating transfer trucks: adapted to running 
beneath small platforms or boxes constructed upon lateral, 
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upright support pieces serve a valuable purpose in the 
moving of materials from one machine to another between 
operations or in transferring parts about shop floors or 
from one building to another. The trucks are so con- 
structed that they can be pushed or backed beneath the 
platform, box or crate by the floor laborer. When the trucks 
are in proper position beneath the load, lowering the truck 
handle to its proper position for hauling the material 
to its destination lifts the load sufliciently to clear the shop 
floor. The manufacturers claim a marked saving in floor- 
labor expense by the use of these trucks, and their claim 
appears fully justified. Under this system the machine 
operator piles his castings or materials upon the platform 
or puts them in the box or crate, thus eliminating entirely 
the necessity of repeated rehandling by the shop-labor 
gang. Under normal conditions a laborer with one truck 
should serve not less than 80 to 100 platforms, and fre- 
quently one truck will take care of the handling of over 
L100. 


which the materials have to be moved between machi 


The number will depend upon the frequency with 
nes 
or from one section of the department or factory to 
another. 

Accumulating trucks also perform a valuable service 
in the collection and transfer of materials. ‘They are con- 
structed with two or three tiers of trays on which to place 
all the parts for assembling a given piece or type of appa- 
ratus. 
and the assembly floor. 

Material stands, composed of two or 
holding productive work, facilitate the moving and hand- 
ling of articles between machine tools and benches or 
They should be con- 


These trucks are operated between the stockrooms 


more trays for 


various parts of the shop floor. 
structed with wheels or casters, so that they can be trans- 
ferred from one point to another with ease by the labor 


vang. 
ADVANTAGES OF MECHANICAL CONVEYORS 


The economical advantage of mechanical conveyors is 
so generally known that no statement need be made in 
their favor. Where certain kinds of material are to be 
transferred at short intervals or continuously across open 
areas or courtways between the various shops or depart- 
ments of a plant, the utility of the different types of belt 
or bucket conveyors has long ago been demonstrated. In 
the work of unloading coal, sand, cement or other supplies 
of a similar nature received in bulk or carload and trans- 
ferred to storage piles or storage houses the conveyors are 
installed 


of especial value. Moving platforms can be 


in some factories for conveying materials between different 
points or along machine and assembly floors, thus elim- 
inating the necessity of employing large floor-labor gangs. 

Electric locomotives on the broad-gage system are of 
great worth in making hauls to and from sidings and in 
cases where definite, regular classes or kinds of produc- 
tive goods are to be handled. For short shifts, also, or 
the placing of a limited number of cars and for the hand- 
ling of irregular classes of work under special and diffi- 
cult conditions the electric locomotives are not only giv- 
ing excellent service, but are proving fully equal, if not 
superior, to the steam locomotive. 

The wage of operating crews, it 1s apparent, should 
approximate closely the scale of wage on the narrow-gage 
electric system, while the expense for repairs in the present 
state of perfection in electric-locomotive building is rela- 


tively small, as is also the cost of supplies. 
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This type ol broad-gage motive power is coming more 


} } 


arge plants as the 


and more into general use in manu- 


facturer is becoming more familiar with its economic ad- 
vantages and utility. 
In any system of transportation the providing of proper 


facilities for loading and unloading will be recognized as 


a most important factor in obtaining adequate or satis- 


fac tory results. Platfor ns sho ild ly 


plac ec at convenient 


ge sheds, warehouses and casting 


locations near shops, stora 


floors, so that materials may be transferred into and out of 
littl 


proaches to platforms that are raised above 


17 
DOSSLDLE. 


cars with as handling as Inclined ap- 


the ground or 
floor level of the shop are a necessity where the materials 
have to be conveved to or from thy platforms by trucks. 
The 


include 


d unloading should also 


for loading ar 


means 


a sufficient equipment of cranes of such types as 


are adapted to the sper ific conditions, in order to handl 


materials rapidly and save delay o stoppage in the move- 


ment of either cars or electric trucks. Overhead cranes 


of ample tonnage capacity are essential in conveving heavy 


castings or other bulky articles 


row 


point to point along 


atforms or open storage areas, whenever it 


the storage p! 


is desirable to pile materials in stock until required 


these 


for use. 


Rerams to RoLtuine Srock 


Repairs to locomotives and cars deserve consideration. 
These repairs generally constitute a large item of expense, 


Short curves, often required in laying the tracks around 


buildings and in carrying the shorter contributing lines 


Into harrow areaways or shops, are frequently a source 


of trouble and accident. The placing of empty flats or 
lightly loaded cars between cars loaded with heavy machin- 
ery or castings should be avoided as far as possible. Even 


where reasonable care is exercised by the engineer or 


motorman in the handling of his trains, the shunting of 
the cars togt ther in the rapid movement of goods olten 
ightlv loaded and sometimes 


These accidents not in- 


results in derailment of thos: 
of those 
frequently occur at switches and cause damage either to 
the 
delay 


repairs. 


carrying heav, freight. 


cars themselves or to the 
in the 
The danger of 
are being transported from one point to another las also to 


tracks, with the consequent 
movement of materials and also the cost of 
breakage to fragile pieces that 
be considered. 

\\ hile a 


the necessary result of legitimate wear and tear, the hand- 


considerable percentage ol the renewals is 
] 


ling of the rolling stock should receive careful supervision 
and the cost of upkeep be brought within the lowest limit 
| l build- 


is oO rapid service. The 
locomotives should be of 


consistent with the deman¢ 
oted 


sufficient size 


ing de to the housing of 
to provide for a repair department, with 
necessary trackage and pits and a proper equipment of 
tools to keep in first-class shape both the locomotives and 
well as nal cars. Sullicient 


the broad-gage as row-L2uVve 


space should be provided for carrying a stock of parts in 
such a convenient way that repairs can be rapidly mad 
with facility and economy. The ollice of the superinten- 
dent of transportation is located in this building, which 
makes it possible for him to see that the work of keeping 
the transportation equipment in good condition progresses 
properly and without delay to the service. 
The 


especially during 


maintenance of broad- and hnarrow-gage tracks, 
the the 
of transportation. The melting snow from roofs, 


winter months, also adds to 


cost 
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together with that which falls on the surface, at times 
renders difficult and costly the work of keeping clear the 


In 


those narrow places the tracks should be raised above 


tracks through narrow areaways between buildings. 


the surface as far as practicable, the shop roofs should be 
provided with suitable gutters, and a series of catchbasins 
and drains should be installed to carry off the surplus 
water. The expenditure necessary for these improvements 
will be found in most instances to represent a good in- 
vestment. 

In a majority of plants there is a greater or less extent 
of trackage that lies below the adjacent ground surface 
and that is in consequence a constant source of expense. 
Even during the summer months the wash of earth and 
refuse caused by heavy rains makes it necessary that the 
switches receive frequent and special care. The labor of 
clearing these tracks is usually charged in with repairs or 
other yard expense, and by reason of this fact the matter 
does not commonly receive the full amount of attention 
that the subject merits. A moderate outlay for better- 
ments will frequently save the manufacturer no inconsid- 
erable yearly loss. 

age 


Expanding Mandrel for High- 
. Explosive Shells 


By JouHn S. Watts 


The illustration shows a mandrel devised for holding 
the British 4.5-in, high-explosive shell while rough- 
turning the body and finishing the base to thickness. 
This mandrel has been used successfully for over six 


months, 

The chuck is operated by a 6-in. double-acting air 
cylinder attached to a %4-in. rod passing through the 
It could of course be tightened 


hollow lathe spindle. 





EXPANDING MANDREL FOR SHELLS 

up by means of a handwheel on the back end of the 
lathe spindle, where compressed air is not available. The 
screwed bushing in the end of the sliding piston is to 
make it easy to adjust the position of the sliding piston 
longitudinally without having to disconnect the air cylin- 
der. The mandrel itself is threaded to on the 
nose of the lathe spindle, so as to make the overhang 
as short as possible. 


screw 
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One-Operation Pumch and Die 
for Making Ferrules 


By NicHoLas ERNZER 


The tool shown was designed for making ferrules in 
one operation. The stock, which is 0.015 in. thick, is 
passed over the die A, under stripper B and held against 
the gage ( at the back side of the die and also against 
the stop pin D. The stripper and gage are held down 
by two ,*;-in. fillister-head screws tapped into the die, 
which is sunk into the shoe # and held by three #,-in. 
fillister-head screws. It has a shoulder that keeps the 
spring pad F in place, allowing it to move down when 
a ferrule is being formed over the piercing die G, which 
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The Work 


FOR 


COMPOUND-TYPE PUNCH AND DIE 


MAKING FERRULES 


permits the slug to pass down through the bolster. The 
element @ is sunk into the shoe F with three ;4-in. fil- 
lister-head screws to hold it in. 

As the operation of cutting and forming with H is 
nearly completed, the punch J pierces the 7¥-in. hole in 
the ferrule and carries it to the top of the stroke, and 
the knock-out pin K strips it off.the punch. With the 
press tilted back, the ferrule will readily drop free of 
the die. 

The knock-out pin runs loose inside of the piercing 
punch, which is slotted to allow the ;'s-in. pin to come 
in contact with the collar Z, which in turn moves up 
when the ferrule is being formed and therefore does not 
cause any interference. 
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Tools Used for Machining 
Automobile Details 


EDITORIAL CORRESPONDENCE 
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FIG. 3 KEYSEATING ATTACHMENT Fl CRANK CASE 
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FIG. 5. DRILLING THE CYLINDER 

as shown. The milling cutter A is driven through bevel 
gears. The adjustment of the cutter is obtained through 
screws and nuts, the motion being received through the 
gearing B. The the table with 


the handle C 


head is moved across 


operating the screw shown. 


In Fig. 3 is an attachment fitted to a miller for 
cutting keyways. It is fastened to the arm at A. The 
part to be machined—in this case a rear hub—is 


The bar C, carrying 


As the table 


attached to a fixture B on the table. 
the correct size of tool, is held as shown. 
the part Is fed the tool the 
desired keyway. An advantage of this method is that 
it machines not only straight splines, but also keyways 


carrying along, machines 


with any degree of taper. To obtain a tapered spline, 


it is only necessary to slide around the attachment at 
A to the desired angle. 


In Fig. 4 may be seen the jig templet used in 


drilling the cylinder side of the crank. The templet 
is placed on the milled casting, being located by the 
ears A. The various holes are then drilled through 


the bushings shown. The jig is reversed as in Fig. 5 
for drilling the cylinder, being 


With this 


with other in 


located again by the 
the 
the 


stop plates. method holes will be in 


alignment each crank case and 
cylinder. 

The jig for drilling the joint side of the crank case 
Fig. 6. 


are set into the bored hole of the crank case. 


The jig is located by pads that 
A rather 
novel feature of these jigs is the fact that aluminum is 


is seen in 
































FIG. 6. DRILLING JOINT SIDE OF CASE 

used in their construction. This material has been found 
satisfactory and has also the advantage of being much 
lighter than regular cast iron. 


Nonslipping Shell Chuck 
By H. ¥ Hoaca 


One of the annoying things in most shell shops is the 
slipping of shells as they are held for boring in the stand- 
ard lathe chucks. After a careful investigation of this 
problem the chuck in the illustration was brought out. It 
is giving entire satisfaction on the 4.5-in. shell, as it will 
hold without slipping against the heaviest cut either on a 
rough or a finished shell. Not only is this chuck cheap 
to make and maintain, but it is quick to operate—simpl) 
tighten two hexagonal nuts A with the crank wrench P. 

The chuck body C and the outer movable sleeve D are 
both made of close-grained cast iron. The hardened tool- 
steel jaws F# are held in place by a clock spring. Should 
the chuck get out of alignment, it is only necessary to 
remove one of the jaws and grind off the back enough to 
make the work come true again. Two small springs G, 
hetween the main casting and the outer sleeves, keep the 
leeve back against the tightening nuts. 

One interesting feature of this chuck is that, should 
the back of the jaws wear into the movable sleeve D, two 
more holes may be drilled in the flange of the sleeve, 
which is thus moved around by the tightening studs to a 
new bearing for the jaws. It will be noticed that the 
asting C is to be bolted to the lathe faceplate. 
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Box Wrench 


DETAILS OF A NONSLIPPING SHELL CHUCK FOR USE IN THE LATHE 
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Letters from Practical Men 














Progression Punch and Die 


The illustration Fig. 1 shows a die that should be of 
interest to readers. The die and punch are shown at 
A, a section of the strip with the operations in sequence 
at D and three of the finished blanks at C. These blanks 


longer than I and who had considerably more experience, 
some of them having been foremen in other places. 

I received this promotion because, when the superin- 
tendent found himself up against it for a foreman in a 
hurry, his thoughts turned to me, simply because of our 


recent conversations over that special job. Of all the 























FIG. 1. PUNCH AND DIE AND PART PRODUCED 
consist of a flanged cup with three perforations. The 
flange is 13 in. in diameter. The cup is 34 in. in diam- 
eter by 1%4 in. deep and is perforated with an 44-in. 
hole. The flange has two ;;-in. perforations. In Fig. 
2 is shown the lower half disassembled, 
Buffalo, N. Y. F. C. 


Mason. 


Promoting the Right Man 


I think that the methods used by various managers and 
superintendents in selecting department heads and sub- 
stitutes would be of value, if related in the American 
Machinist. 1 am prompted to write this after seeing 
several what I call foolish promotions. 
erally made because the man advanced was thrown more 
in contact with the superintendent, or man with promot- 
My own experiences 


These were gen- 


ing power, than the rest of the men. 
strengthen this belief. 

I was working in a shop on a large special job that 
took about five months. It was not complicated work 
that needed any special skill ; any good tool maker could 
have done it. It was out of the ordinary for this shop, so 
that the superintendent took particular interest in it and 
stopped very often to look it over and talk to me, which 
he was not in the habit of doing with the rest of the men. 
He therefore got better acquainted with me than with 
anyone else in the room. 

Shortly after this job was finished, it became necessary 
to put on a night force in the machine room. This force 
consisted of 100 men, all but three or four of them green 


at our work. I was made general foreman of this force, 


over the heads of men who had been there several years 


FIG. 2 PUNCH AND DIE DISASSEMBLED 
men in the toolroom I was foremost in his mind. There 
were several men better fitted for the position than I, 


see them. 


not 


I have seen sO many instances of this same kind of pro- 


right there before his eves, but he could 

motion that I am convinced it is often done. 
When I was a voung man, 

I will call Tom. He 


chummy\ 


| worked heside a fellow 


whom was an exceptionally good 
with him, though he was 


five 


man and I was 


ten years my senior. | 


very 


beside him for about 


worked 
vears and knew his good and bad points. 

About two years after leaving this shop | found myself 
M\ 
| had a foreman who was 
but it 


So 1 went up to Tom’s 


superintendent of a shop and in need of a foreman. 
first thoughts were of Tom. 


recommended by Tom’s superintendent, became 
necessary to dispense with him. 
“Il have come to swap you a 
poor foreman for a good tool maker.” “Do you think 
Tom would make a better foreman than Frank?’ he 
asked. “I know he would,” I replied; “if you had worked 
beside him for five years, as I did, you would think differ- 
ently. He does not move fast, but every move he makes 
counts. When he 


is going and what he is going for.” 


superintendent and said, 


starts somewhere, he knows where he 


I saw Tom and put my proposition up to him. He 
was glad to see that I had remembered him, but he 
wanted a week to think it over. At the end of a week he 
told me that he would not be able to take up my propo- 
sition, as he had been made general inspector of the whole 
plant. He had been working there eight or nine years, 
and no notice had been taken of him until I opened the 
How many managers and super- 


superintendent’s eyes. 
They should 


intendents have a Tom in their shops? 
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dig him out instead of picking men on the impulse of the 
moment. Have them picked out in advance. 
It makes discord among the other workmen to see a 
man less competent than themselves put over them, and 
the that we are all 


discord 


never makes for efficiency 
striving tor. 
who is chosen; but if he is a capable man, the others soon 
forget their jealousy. If he is not a capable man, he 
himself will not allow them to forget it, because he will 
alwavs be doing or saying something to remind them of it. 
Hartford, Conn. J. C. STUART. 


Offset Boring Tool for Miller 


The accompanying illustration shows a method of mak- 
ing an attachment for use with an offset boring tool. 
In using offset boring tools it is best to have them under 
A is 


and 


The setscrew for 
obtaining this effect for 
springing the tool so that it will 
bore to size. This tool has proved 


tension. 


of value in shops not equipped 
with offset The 
clamp B can be made to take in 


boring tools. 

various sizes of tools. : 

Tuomas W. R. McCapse. "i 
Waterbury, Conn. 





Truck Wheel with —| 
Chilled Roller ss 
Bearings 

In the sketch are 
heavy-duty — truck 
bracket designed for rolling-mill 





shown a |. 4 oA 


wheel and 


. ° . —— if ae 
purposes. Artistic designs and g 
v7 . ? T — ’ es © gp z= 
mike” measurements are seldom g 
D j re j , ‘ , . Zz 
considered in the make-up of Z 


trucks used around a rolling mill. 
A loose fit, a 
grease—where an 


do—and a strong, able-bodied chunk of corned beef and 


OFFSET BORING TOOL 


pound of “oR THE MILLER 


easy 
ounce would 
cabbage pulling at the handle, his body bent at 45 deg. 
to the ground, answer all requirements in make and 
motive power in a rolling-mill truck. 

The life of the truck is short, because the laborer at 
the handle thinks from his neck down. If there is one 


) se i : my) pe 
> 1 il 
pty a | 
too! Whee 
Nee Wash SN 
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Brace Bracket 
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BEARINGS 


TRUCK WHEEL WITH CHILLED ROLLER 


There is always some feeling, no matter 
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chance in a hundred to put the truck out of commis- 
sion, he is Johnny on the spot. 

The wheel here shown is of the underhung or caster 
type. There is very little machine work on the parts. 
The wheel itself, which is of cast semisteel, is assembled 
as it comes from the foundry. A dry-sand core is used 
to make the center hole, better results being obtained 
when the hole is made in the core. The roller bearings 
are of chilled cast iron 3 in. in diameter and 5 in. long. 
The axle bushing, or sleeve, is of chilled cast iron, hav- 
ing a cored hole to receive the square axle. The retainer 
washer is of cast semisteel. 

The cast-stecl bracket, of Y-design, with plenty of 
spread where it bolts to the truck, is fork shaped, to 
fit down over the square axle, and has holes to receive 
bolts. As compared with some of the trucks now in 
use, it is easy rolling for the man in the mill. 

Kenosha, Wis. M. E. Dueean. 
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Valve-Seat Facing Tool 


Fig. 2 illustrates a self-contained facing tool which 
we had occasion to use in facing off the valve seat of a 
T-head cylinder, as shown in Fig. 1. 

The valve-seat boss of this eylinder was 14 in. larger 
than the port plug hole through which the facing tool 
must go, so it was neces- 
sary to have some way of 
expanding the tool after / 
it had gone through the 
hole. Accordingly, 
we constructed the tool 
shown. The shank A is | 
made to pilot into the 
hole before it is 
tapped. This shank has 
a T-slot cut across it and | 
the tool holder B fitted 
into it, so as to slide 
back and forth. A groove 
is cut in the tool holder 
to hold a spring, and a 





port 


port 




















V7 
FIG. 1. 


pin G is set in as a stop. 


The stop F holds the THE VALVE SEAT 





FACING 


TOOL 


THE 


FIG. 2 
spring in place. It in turn holds the tool holder even 
with one side of the shank. 

The tool C is set into the holder so that the end comes 
even with the opposite side of the shank. In operation 
the tool passes through the port hole; and as the taper 
on the tool holder strikes the taper of the valve seat, it 
centralizes the tool holder, taking the tool out over the 


surface to be faced. When the tool is withdrawn. the 








June 15, 1916 AMERICAN 
holder springs back and is able to come up through the 
port hole. The notched stop nuts determine the height of 
We have used this tool with great successs at 
FrED F. Bowen. 


the boss. 
the Rochester Motors Co. 
Rochester, N. Y. 


An Oxyacetylene Job at Sea 


A novel job was recently done at sea on board a vessel 
belonging to the United States Navy. A bucket on a 
direct-connected air pump was broken beyond repair. 
For temporary purposes an auxiliary feed pump was con- 
nected to the channel way, after the links to the disabled 
air pump had been disconnected. With the assistance 
of an oxyacetylene outfit an emergency bucket was made 
as follows: 

The bore of the cylinder was 30 in. To allow 
machining and for the removal of iron oxide two cir- 
cular steel plates 32 in. in diameter were cut. The top 
plate, 34 in. thick, carried the spiders for the valves 
and the lower 14 in. plate. A templet was then cut out 
of sheet tin, embracing one-fifth of the top of the bucket, 
which included a nest of three valves. The 
to be cut out were then accurately laid off from the 
templet to the 34-in. plate and center-punched for easy 
To allow for the free passage of the water, 


for 


sectlons 


burning. 
circles 5 in. in diameter were cut out in the lower plate. 

In all, about 25 ft. of cutting was done in the %4-in, 
plate and about 19 ft. in the %4-in. plate. The work 
was completed in less than three hours, while the ves- 
sel was steaming in the trough of a heavy ground swell. 

To make the bucket of the proper depth, a distance or 
filling piece of teak was placed between the top and bot- 
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in cutting out the 5g-in. plate so as to provide a spider 
for carrying the studs, springs and valves. 

Fig. 2 illustrates the bottom of the bucket, while Fig. 
3 is a side view showing the teak filling piece. Although 
the bucket has not into actual 
it is being held as a spare part for an emergency. It 


as vet been put service, 
was completed and made ready for service in less time 
than it would have taken to make a pattern of it for 
casting. KF. A, SAAR. 


U. S. S. “Prometheus.” 


Grinding-Wheel Experiences 


One of the few points that grinding-wheel experts are 
agreed upon is that different kinds of work require dif- 
ferent kinds of grinding wheels. Carried to its logical 
conclusion, this also means that, although 


similar in character, if the material is different the grind- 


work may be 
ing wheels may also have to vary to get the best results. 
Not only may we have to change the grade and grain, 
but 
basic material. 


we may have to use wheels made up from another 


To the average shopman who takes only a superficial 
interest in grinding wheels this shifting from one make 
of wheel to another presents many difficulties, and for 
this reason changes are not as frequent sometimes as re- 
sults warrant. What we 
makers give in their catalogs a close comparison between 

those of their for a 
Thére is, to the best of 


edge, no catalog of grinding wheels in existence that gives 


really need is to have the wheel 


their own wheels and competitors 


given class of work. my knowl- 


a table showing the comparative hardness of the wheels, 
Such a policy might be advertising the product of other 
manufacturers, vet for the purpose of 

















one make to an 

other it is that the 

hardnesses should be known. 
Possibly the wheel makers may point 


changing over from 


essential various 


out that close comparisons are out of 
But would 


be customer asked a 


the question, suppose a 

manufacturer to 
supply a wheel for work that had been 
done previously by a competitor’s wheel 


Would 


not 


of a certain grain and grade, 
the 





manufacturer say he could 





FIG. 2. BOTTOM OF 
THE BUCKET 


TOP OF VALVE 
BUCKET 


FIG. 1. 
tom plates, which were then riveted together, as the 
use of bolts and nuts was not considered desirable. 

The bucket was chucked in the lathe and bored to 
suit the taper of the rod, which was then forced home. 
Next the rod was swung between centers and a cut taken 
across the upper surface of the top plate to provide a 
true surface for the valves to seat against. 

The outer surfaces of the top and bottom plates were 
then turned down ; in. smaller than the bore of the 
cylinder of the pump. The teak filling, or distance piece, 
was then turned down ;y in. smaller than the bore of 
the cylinder, water grooves being also cut to obviate the 
use of soft packing. Teak was employed as a distance 
piece on account of its oily nature, which makes it im- 


pervious to water. 
Fig. 1 shows the top of the bucket, with the rod, 
valves and springs removed to illustrate the design used 


FIG. 3 


form any comparison or would he send 
SIDE VIEW a We he would 
BUCKET 

send a wheel. 


rather think 
This being so, then the 
information is really available and could be tabulated. 


wheel ? 
OF 


Failing this comparative list, we want more data about 


that is, users should tell us of wheels 


have been successful on certain classes of ‘w 


\ statement of eorne 


the wheels in service : 
that 
should detail the conditions. 


‘k and 
of the 
writer's experiences with the grinding wheels in an ord- 
nance factory may be of interest and possibly may also 
draw out the grinding-wheel experiences of other readers 
of the American Machinist. 

The wheels in both the 
24x3 by 2-in. hole and were set on ordinary floor stands. 


foundry and the forge were 
The peripheral speed of these wheels was between 5,000 
and 5,500 ft. For the rough work that they had to do 

snagging castings, forgings, etc.—probably the best all- 
round wheels that under 
made by the Sterling Emery Wheel Co. 
grain 24, grade (Y, and grain 20, grade P. 


came observation were those 


They were cor- 


undum wheels 
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Another corundum wheel that did well was a Sundale 


A batch of 


Co. 


vrain 24, grade ¢ 
Pike Manufacturing 


excellent 


grain 16/14, grade Y 


service. 


wheels for rough work was that.none of the wheels made 


from artificial abrasives did nearly as well as those made 


from corundum. This showing we believe to be due to 


the greater toughness of the natural abrasive. Probably 
the best wheel of artifici: 
Alundum grade O, 

The 
wheel was 


Wheel Co. 


wheels of 


il abrasive tried on this group was 
grain 20, grade P. 
this 
American 
For the foun- 
For 


was tried, but the wheels 


grain 24, and 


: ; 
mentioned on size of 


the 


last experience to be 


with sent in bj mery 


some 
Thev were corundum wheels. 
vrain 14, 
crade VV, 


dry, grade P, performed well. 
the forge, grain 2820, 
were found to be too hard until the peripheral speed was 
How- 


dropped to about 4,800, when they eut very well. 


ever, this wheel—grain 2820, grade (—was found later to 


vive excellent service in grinding the edges of bullet-proof 


plate. 

Another large wheel in this factory was a 24x2 by 5-in. 
hole, for use on Norton cylindrical grinders. On this 
class of work the artificial abrasives seem to have the 


remember a case 
\loxite for 
where both work and 


field to themselves. The writer cannot 
as good as Alundum or 


that is, 


where corundum was 
grinding on precision work 
wheel are rigid. 

The best Norton wheels in this group were Alundum 
24 combination grain, grades A and /—with a preference 
16, grade L, 


also found to do eood work on the 


for grain when working on nickel steel. 
These grades were 
larger Landis machines where the wheels were 18x14 by 


l4x1 
and ./, were 


8-in. hole. For the smaller Landis wheels by 5-in. 
hole Alundum 24 combination, grades A’, 1 
good, but the best wheels of this size for general service 
on steel were Aloxite grain 60, grade P, and Aloxite 
grain 403, grade O. 

For grinding ball-race rings (flat faces) with this size 
Alundum grain 3860, Grade J, 
For cast 


of wheel on the Landis, 
and grain 3846, grade /, gave splendid results. 
iron and manganese bronze, Carbolite wheels, made by 
the American Emery Wheel Co., grain 60, grade A, and 
erain 46, grade L, 

On surface grinders we had fine results from Alundum 


were good. 


Other good wheels were 
grades IF’, G and //; 
erade G. These 


ran, according to 


grain 2846, grade G, on steel. 


\lundum grain 24 combination, 
iron, Carbolite grain 46, 
12x2 by 
material operated on, between 4,000 ft. for mild steel and 
iron. 


and for east 
wheels were 5.9-in. hole and 


for certain hardened east steels and cast 


It should be noticed that these low speeds are essential ior 


3.200 ft. 


vood work on the surface grinder. 

When a good finish is desired, preference may be given 
to a straight-grit wheel of fine grain (such as 46 cr 60 
should be softer in grade 
Fine finish 


grain), but a fine-grit wheel 
than a combination grit, to work equally well. 
here is more a question of correctly truing the wheel 
The writer tried Aloxite 
vheels for surface grinding in this size of wheel and found 
hat grain 60, grade 7’, was better than grain 
S, for steel. 


Both wheels. however. were a trifle too hard to be effi- 


than of choosing a finer grain. 


103, grade 


ient when running as low as 3,200 ft. per min. 
\ large number of wheels 10x11%4 by 1-in. hole were 


used in this plant on floor grinders for the convenience 


wheels supplied by the 
gave 
A remarkable point about these large 
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Alundum 
wheels grain 36, grade O, and corundum wheels made by 
the American Emery Wheel Co., of similar grain and 
grade, did well. Another good wheel that was selected 
subsequently after a comparative trial was grain 46, 
grade 44% W, a corundum silicate wheel made by the 


of the workmen in touching up their tools. 


American Emery Wheel Co. 

For toolroom work generally, Norton’s Alundum wheels 
were used, grain 46 in grades L and K, also grain 60 in 
grades A and J. 

For internal grinding the wheels ranged from 1% to 114 
in. in diameter. Alundum grain 60, grade J, and grain 
16, grade WV steel. 
also done by some American Emery Wheel Co.’s corun- 
60, grade 2 W, 


were good o1 Satisfactory work was 


dum silicate wheels grain and grain 46, 
grade 24%, W. 

A good many wheels were provided for saw sharpening. 
For gulleting, Alundum wheels 8x14 by 3,°-in. hole were 
For topping the saws 

was selected—Alun- 
dum 8x14 by We 
also tried an Alundum vitrified wheel for topping. This 
While this wheel did ver 
and undoubt- 
this class of work no vitrified wheel of this size 


used, grain 80, grade 51% elastic. 
a somewhat wider and softer wheel 


3,°,-1n. hole, grain 60, grade 5 elastic. 


was grain 60 and grade P. 
well for a short time, it eventually broke; 
edly for 
should be thinner than %@ in. 

the 


For gulleting, grain 


Similar-sized wheels made from corundum by 
American Emery Wheel Co. were: 
80, grade 514 FE; and for topping, grain 60, grade 514% E. 
For saw sharpening there was little choice among the 
different makes of wheel. In closing these notes it might 
be mentioned that, except where definitely stated other- 
wise, all the wheels referred to were made by the vitrify- 
WALTER G. Groocock. 


ing process. 


Guilford, England. 


Pitch of Broach Teeth 


The making ot broaches has been more or less on the 
cut-and-try plan. In order to systematize it a little the 
following data have been compiled. 

The table herewith gives the pitch of broach teeth 
for work varying from 14 in. to 12 in. in length. These 


pitches are calculated from the formula P VL xX 0.35, 


PITCH OF BROACH TEETH 
Leneth of Length of 
Hole in Theoret Practical, Hole in Theoreti- Practical 
Work, In eal, In In Work, In eal, In In 
4 0.175 4 0.700 44 
% 0.214 114 0.721 
i, 0.247 4 $1 0.742 % 
” 0.277 4% 0.763 oy 
Y, 0.303 , 5 0.782 
7% 0.327 5% O.S02 
1 0.350 51 0.820 
1% 0.371 , 5% 0.839 
1% 0.2391 6 O.So¢ 
1% 0.410 43 61 0.892 
1! 120 7 0.926 
1% 0.445 71 0.959 
1% 0.463 8 0.990 1 
1% 0.479 S 1.020 1. 
2 0.46 1 i) 1.050 1 
2% 0.55 91 1.079 1 
2% 0.553 10 1.106 1 
2% O.580 101 1.134 1% 
3 0.608 11 1.160 1 
3% 0.631 &y 11% 1.187 1 
8% 0.655 12 1.212 ly 
3 y 0.678 


where P equals the pitch and Z the length of the work. 

length and the nearest 

fractional dimension to which it is practical to make 

broach teeth. R. C. Tlaynes. 
Hudson, Mass. 


The table shows the theoretical 
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Cutting Off Steel in the Lathe 

Gustave A. Remacle, on page 294, while pointing out 
the most elementary fact—the setting of the tool—in 
parting still leaves plenty of opportunities for chatter, 
which he claims to have overcome. 

Leaving out the setting of the tool and the coolant 
used, chatter may be due to width of tool, distance of 
tool from chuck, state of headstock bearings and, last, 
but by no means least, the manner in which the tool 
is held. 

The typical American tool post is not an ideal one 
to use in parting, particularly for large-diameter stock, 
and the larger the diameter the greater the inclination 
of even the best-behaved tool post of this type to allow 
the tool to dig and chatter. 

John H. Van Deventer demonstrated this point ad- 
mirably in his “Small-Shop Lathe Lecture—No. 1,” with 
two sketches and descriptions to suit. The first, “A 
rakish appearance, but no good for work,” is applicable 
to the case in point; and the second, “Give a dog teeth 
if you want him to bite,’ shows a four-way tool box 
with the double grip on each tool. JoHN C, WELLS. 

Dumfries, Scotland. 


mm 
Simplifying Drilling Operations 
Mr. Hampson’s article in the American Machinist, on 
page 558, reminds me of some similar work I have come 
across. In view of the heavy rush of business at the 
present time we would hardly go to the expense of design- 
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SIMPLIFYING DRILLING OPERATIONS 


ing a special jig, even if it should be a very simple one. 
On the other hand, because of the present rush, the quick 
methods herein described may be particularly interesting. 


Discussion of Previous Question 


OO Hitt TL 
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In any of these methods accuracy is not attempted, but 
for general approximate work at high speed they answe1 
exceptionally well. 

In Fig. 1 is illustrated a brass locomotive-hub liner to 
be drilled and countersunk, as shown at one of the end 
holes. The various operations for producing this work in 
quantities are as follows: First, the liners are brought 
to the bench, and the location of each hole is center- 
punched through a plate jig. A very heavy punch mark 
will enable the hole to be drilled close enough. After 
being center-punched the liners are taken to the drilling 
machine, in the table of which the three holes A, B and C 
have been drilled. 

The rig D 1s merely a leat jig, so to speak, and is made 
up of a leaf and a drilled block secured to the drill-press 
table by a 34-in. bolt. A stop pin is provided, as shown. 
The distance between the under side of the leaf and the 
table is about 5 in. greater than the thickness of the 
liner, to allow for possible burrs, ete. 

One end of the liner is slipped under the leaf, the %4- 
in. drill is brought down into the punch mark and the 
first hole drilled, the stop pin being placed in the hole A. 
All the liners are so drilled at this setting. Then the 
stop pin is placed in the hole #2, and the center hole in all 
the liners is drilled. Last, the stop pin is placed in hole C, 
and the last hole is drilled in all the liners. The stop pin, 
as its name indicates, is merely a stop. ‘The leaf is to pre- 
vent the liner from breaking the drill by running up on it 
under the excessively heavy feed. 

After the drilling, another machine does the counter- 
sinking, using a stop for depth, ol 
course. Since the center-punch mark 
is used to locate the hole, some might 
think the leaf a superfluity ; but the fact 
remains that the quickest and the safest 
way (for the operator) is shown here 
Pili In Fig. 2 is shown a jig for the same 
purpose as Mr. Hampson’s jig, but 
in design, construction and operation 
this one can hardly he excelled for sim- 
plicity. The work is kept from turn 
ing by the two straps C and is centered 
by the shallow grooves A. As a piece 
is drilled it is readily pushed out of 
the way and another piece placed in 
position. ‘To save the drill-press table, 
the grooves are cut in a separate plate 


ra a re B, and to this plate the straps ( 
il the whole then being bolted, or clamped, 


ny 
pe 
F 


are secured by the six capscrews shown 


to the drill-press table. 

In Fig. 3 is illustrated a device of 
some use on brass, or where the stock is 
pretty close to size. Good brass or mal- 
leable castings can often be drilled to advantage in this 
way. The slightly tapered square boss on the base plate 
fits loosely inside the casting, as shown—within 0,005 in. 
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or so. If the central chip hole is lined up with the drill- 
press spindle, this will center the work; but the edges of 
the piece being drilled must be set down firmly, all around 
on the shoulder, as illustrated, in order to bring the hole 
straight as well as central. Accuracy, of course, cannot 
be attained by any of these methods; but where produc- 
tion is the first essential or where the hole is to be used for 
an arbor for further machining, etc., these methods will 
deliver the production. 

Besides, it ought to start a good line of thought as to 
how much can profitably be done in using jigs of this sort 
in the absence of jigs or fixtures of a better kind. It 
seems to me that a great deal of duplicate work might 
be handled, especially where the quantity has seemed too 
small to justify the designing and building of more elabo- 
rate jigs. These built-up jigs are also capable of cen- 
siderable elaboration. J. B. Murpny. 
Plainfield, N. J. 

& 


Practical Points in Operating 
the Suggestion Plan 


I have observed of late that managers are reviewing 
the suggestion system from a more practical viewpoint 
than formerly. |See pages 78, 212, 561, 692 and 815, 
Vol. 44, also editorial, page 1001, Vol. 43.] The profit 
from the specific suggestion has been the prime reason for 
its adoption in the past, and only few employers recognize 
the possible codperation and loyalty features that are the 
outgrowth of a suggestion plan. 

Not long since a boastful employer said, “Why, I have 
over 3,000 men working for me.” I answered, “Yes, 
I know that, but how many men have you working 
with you?” He nearly lost his breath for a second and 
finally concluded by saying, “We supposed they all were, 
but I doubt it.” 

There is no other system that will assist to determine 
who is or who is not loyal to a company quite as effi- 
ciently as a well-managed suggestion plan. It may be 
well to quote a few lines from my letter published in 
the American Machinist some eight years ago: “The 
objects of the suggestion box are justice, codperation and 
profit.” 

The first requisite of such a system should be a man 
at the head of the department who merits the confidence 
of both employer and employee; one who can readily 
detect evil motives in the suggestion or criticism and 
put a stop to it. 

Second, give to each. communication a thorough in- 
vestigation and, if rejected, give evidence to the suggestor 
of the impracticability of the considered project that 
will convince him bevond any doubt of the company’s 
square policy. 

Third, if the suggestion is accepted and the employer 
installs it, the suggestor should receive a compensation 
in proportion to its value, the value being based upon 
a percentage of the net saving to the company for a 
stated period of time, dating from the actual application 
of the suggestion. 

It is important that all three of these requirements 
be complied with, and any fundamental change in them 
will bring the plan into disfavor and failure. Every 
breakdown of the suggestion system to date is attributable 
to modifications affecting these points. 
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In the last six years I have observed several sugges- 
tion systems dry up and blow away because one or more 
of these requisites was disregarded. In one case shop 
politics, through the incompetency of the committee in 
charge of the suggestion department, caused the help 
to distrust the motive of the company, and valuable 
suggestions stopped coming in. The men with a pull 
got good pay for suggesting, and the honest fellow got 
left. 

There is hardly a man who has worked at a trade 
10 years that cannot recall at least one incident where 
his suggestion was taken to the management as an idea 
of the foreman or superintendent, thereby giving credit 
to one to whom it did not belong. The disloyalty among 
employees that such methods develop is incalculable, and 
the right system will obviate it. 

The suggestion system brings an employee in close 
touch with the other elements of the business, such as 
cost of supervision, maintenance, interest, taxes, insurance, 
depreciation, etc.. which the regular day’s work salary, 
piecework and bonus methods fail to do. The employee 
hears of these items; but when he sees the percentage 
that must be added to the cost of bringing his suggestion 
into actual service, an appreciation of the true condition 
dawns upon and impresses the suggestor as no other 
method will. 

The suggestion system should be divided into three 
divisions—-observation, criticism and suggestion. An 
employee may be able to observe and report things of 
interest that should be investigated and corrected, and 
yet he may be unable to criticize or offer a suggestion to 
correct the condition observed. However, such a person 
should receive credit for the discovery made. It is also 
true that a person may observe and criticize a condition 
that escaped the notice of persons competent to suggest 
a remedy. Such a person should receive a greater credit 
than the one who only observed the condition. While 
the person who observed the condition, criticized it and 
offered an accepted suggestion to remedy it should receive 
credit in proportion to the service rendered. Such 
grading of merits, whether it is represented or recorded 
by merit points or dollars, will surely enlist all intelli- 
gent employees to work with the employer and create 
an enthusiasm and loyalty that will increase efficiency 
beyond the calculation of the most enthusiastic advocate 
of the system. 

The employee’s record card should show the number 
of suggestions offered or accepted every month. If an 
employee presents suggestions every month, we know he 
is trying to do his best for the company, although the 
idea may not be very valuable. The suggestion system 
properly operated is one of the best methods of dis- 
crimination between the loyal and disloyal employee ever 
devised, as well as a profitable department in any 
business, wherever it is installed; but justice must 
prevail. Shop politics must be eliminated and the 
management must not expect results too quickly. It 
is a process that should be developed on practical lines, 
and each branch of the business will present a different 
problem to solve. The greatest handicap under which 
such a system is installed is the general lack of confidence 
on the part of the employees. When they are convinced 
that absolute fairness will prevail, the inherent advantages 
of the plan assure success, Cyrus F. RayMonp. 
Akron, Ohio. 
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Progress of Industrial 
Education 


The advance of industrial progress has been so rapid 
during the past decade that the corresponding advance 
in the environment and ideals surrounding technical 
education, as depicted in the new buildings of the 
Massachusetts Institute of Technology described on page 
??? of this issue, seems in harmony with the trend of 
events. It is no doubt the most finished and impressive 
example of architecture that has ever been applied to 
such a purpose. 

Quite a contrast is presented when one considers the 
disadvantages under which were developed many of the 
great names which have been handed down to us for 
their discoveries in science and engineering. Newton, 
Watt, Maudsley and Sweet had no palatial buildings in 
which to ferret out the secrets of nature; neither had 
they laboratories containing all manner of appliances, 
nor had they instructors who were ready at hand to 
fill in the missing gaps in their supply of information. 

And yet the names of Newton, Watt, Maudsley and 
Sweet come down to us and will outlive most of the 
names of those who acquire their knowledge and train- 
ing in modern educational institutes. 

Just as an unexplored country develops rugged pioneers 
who surpass in physical hardihood, so the unexplored 
regions of knowledge of years ago developed intellects 
of a magnitude that is hard to equal under present 
conditions of uniformity and standardization. 

For the purposes of present-day civilization the modern 
scheme is no doubt a better one. Science has to a large 
extent taken the place of inspiration, and it is better 
for us to have a large number of scientists and engineers 
trained in a comparatively standardized manner as they 
are, than to look, probably in vain, for the reappearance 
of inspired genius of bygone days. And it must be 
said that the Massachusetts Institute of Technology has 
an enviable reputation in turning out those equipped 
to advance industrial and scientific progress. 

Do not be discouraged, however, if it has not been, 
or will not be, your lot to acquire information amid 
such beautiful and impressive surroundings. Remember 
that, while a man can acquire knowledge within a 
building, he must learn to reason within his own head. 

And what a contrast it will be for some of the coming 
Tech grads when they leave these marble halls for the 
unzsthetic shops and factories which will be the scene 
of their life work! 


What Is the Economical Length 
of Workday? 


One of the effects of the widespread making of muni- 
tions seems likely to be the general shortening of hours 
in the machine shops of the country, even though this 
change may not be accomplished immediately. It has 
already taken place in many localities; and if history is 
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to repeat itself, as it generally does, this shorter day will 
become more common rather than give way to the old 
schedule. 

As a sidelight on the situation it is interesting to men- 
tion the experience of a number of shops that are now 
running two shifts in order to get out their production 
of shells in the shortest possible time. The usual method 
seems to be to run a 10-hr. day shift and a 13-hr. night 
shift. For while this seems like an unequal and almost 
absurd division, it has some advantages. The night man 
might just as well go to work at 6 as to wait an hour 
or so. On the other hand, there is nothing to be gained 
by quitting much before 7 in the morning. The advan- 
tage is that it keeps the automatics going and gives them 
a longer day on the payroll. But the economy of it is 
quite another matter. 

In most of the shops we know that are running in this 
way the management is more than satisfied if the night 
shift of 13 hr. gets an output equal to that of the day shift 
of 10 hr., giving an hourly production much below the day 
rate. In other words, the extra 3 hours can be called 
entirely nonproductive. 

To just what extent this policy can be carried econom- 
ically remains to be seen. It cannot be forecasted with 
any certainty. But it does show that many of our predic- 
tions about the bad economical effects of the shorter work- 
day have not come true. The difference in the quality 
and in the quantity of light between the day and night 
shifts will account for some of the difference, but there 
can be no question as to a man’s ability to work at a 
higher efficiency during a short period. And it is really 
the efficiency that counts, for on this depends the output 
of the machines, 

The worst problem in all such cases is to know what is 
best to do when an output is demanded which is larger 
than can be had in 8 hr., but which does not require work- 
ing two shifts. Overtime work is a makeshift, to be put 
into practice only in emergencies; yet the organizing of 
a night force is more of a problem than many realize. 
The shorter hours seem to produce a normal day’s work 
as well as the longer day we formerly thought necessary, 
and the old 60-hr. week has a diminishing number of 
advocates. If we remember that in most cases efficiency 
is in getting the most work out of a machine rather than 
the greatest amount of physical labor, it may change the 
solution of the problem to some extent. 


Storing the Capacity for 
Making Ammunition 


There is much discussion as to the relative merits of 
government and private plants for the making of arms 
and ammunition. Unfortunately, this talking is too 
often done by those who know little or nothing of actual 
manufacturing conditions. There are many sides to the 
question, all of them more or less debatable: but the bes 
solution depends largely upon conditions. 
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Iluge government plants tie up vast amounts of cap- 
ital, which would be—fortunately, in most ways—idle 
most of the time. This sum represents a far larger ex- 
penditure than would appeal to the average taxpayer, 
although it is barely possible that such procedure might 
be cheaper in the end. Then too, the average arsenal is 
not run as economically as might be desired, although 
no one has been able to show just why it is impossible 
to run a government shop so as to produce goods at fair 
prices; in fact, we have some very good examples of this 
possibility in our own country. 

On the other hand, the arsenals, with a large surplus 
capacity, might serve as a balance wheel to prevent exorbi- 
tant prices being charged for munitions supplied by 
private concerns. In fact, arsenals should go farther 
than this and act, in a measure, as experimental shops 
to find the best way of making such products as they are 
likely to be called on to make in large quantities. They 
should determine the best methods for varying shop con- 
ditions, determine fair standard times in which the work 
can be done and use these results as a basis for prices 
of contracts that may be let at any time. 

While no arsenal in this or in any other country has 
carried on such investigation to any extent or is in posi- 
tion to do it at the present time, we in the United States 
have an excellent opportunity to secure these data for 
future use. It is this consideration, in fact, that has 
prompted the American Machinist to publish in detail 
so many of the operations of shell making in the various 
shops. These data, backed up by the experience of our 
own arsenajs and of the best private plants, give us a 
basis for standardizing times that should prove of great 
value in future work. 

It has been suggested that the machinery of some of the 
large munition plants that have been especially equipped 
for the purpose might well be purchased by the Govern- 
ment and stored for future use. Such machines should 
be bought at a nominal price, because they are practically 
of junk value, owing to their being very special and 
having no market value except to the Government, and 
because they have already earned a large profit on the 
investment. Any attempt to secure high prices for such 
machines would tend to prevent their purchase, as it 
would give the best of arguments to those who contend 
that all preparedness is for the personal profit of those 
with material to sell. 

With enough special equipment stored in various ar- 
senals, or in special shops that can be secured at low 
cost in inland cities, to turn out 100,000 shells a day 
in case of need and with a skeleton organization that 
understands ‘the machines we are a long way on the road 
to practical preparedness at a very low cost. It must 
be remembered that the question of labor hardly enters 
into this problem, as most of the special machines have 
been designed especially so as to be readily handled by 
men who never saw a machine shop before. 

An equipment of this kind, slushed to prevent rusting, 
could be maintained at a low cost and could be put into 
commission at short notice. While it might net supply 
all that would be needed, it would give an excellent foun- 
dation and enable at least a good beginning to be made. 

This is very different from the proposition to pur- 
chase gages and fixtures which might be altered to suit 
pur conditions. The machines are made for just this 
work and only need sets of tools to suit our type of shells. 
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With gages, on the other hand, almost all would require 
alteration that would be as costly as new gages in many 
cases. Making new gages in large numbers, however, so 
as to have them ready, would be of real value. 

We must not overlook the fact that there is a deep- 
rooted conviction (which unfortunately has too good a 
foundation in some cases) that personal profit is behind 
much of the urging for preparedness. Any plan that 
succeeds must disarm this suspicion. The best way of 
accomplishing such an end is to show that national serv- 
ice, as well as personal profit, is being considered. 


<3 
me 


Russian Credits--Shipping 
Documents for Russia 


As Russia is principally an agricultural country, sales 
there are made on credits maturing with the yearly 
harvests. In seasons when crops have been poor it has 
been found necessary to extend some credits to the 
following year. Russians, as a class, are disposed to 
guard their financial standing jealously, although the 
fact that bankruptcy is not uncommon there shows the 
necessity for care in obtaining credit information. 

Our leading bankers have made arrangements to handle 
Russian-American business direct, and through branches 
established in Russia they will find means to finance 
the loans required there after assuring themselves of 
the soundness of the security offered. Now is the time for 
American manufacturers to get the information they 
require, connect with agents, provide catalogs, etc., so 
that they will be able to place their sales campaign in 
full swing at the end of the war. 

The economic similarity between Russia and the United 
States indicates that soon after the war Russia may place 
a still higher tariff wall around her territory, so that 
manufacturers intending seriously to enter that market 
should keep in mind the examples of two successful 
American firms, one manufacturing agricultural ma- 
chinery, the other sewing machines. Both these concerns 
do a world-wide business and both found it advantageous 
to establish branch factories in Russia. There the 
heavier pieces of their machines are made, the lighter 
and more complicated parts, being imported from the 
United States. 

In shipments made from the United States to Russia 
the documents may be in English. The Department oi 
Commerce in Washington, D. C., publishes the consular 
regulations covering shipments in all countries. Machine 
builders may also turn over all these details to commis- 
sion merchants or forwarding agents who specialize on 
Russian shipments. Correspondence from Russia should 
be answered in the language in which the inquiry is 
written. 

During the war the principal exports to Russia have 
consisted of munitions of war, while the imports from 
Russia have greatly decreased, owing to laws prohibiting 
the export of certain articles and to the high freights 
demanded. 

This has caused the ruble, ordinarily worth 611%4c., to 
drop to about 31c., but the normal rate of exchange will 
doubtless be reached as soon as peace is declared. This 
may not be far off, and American machine builders 
should start now a comprehensive campaign to extend 
their interest in Russian markets. 
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Bench Precision Lathe 
The precision lathe illustrated represents a recent 
product of Walter H. Wade, 311 Atlantic Ave., Boston, 


Mass. Although this lathe is designed primarily for 

















BENCH PRECISION LATHE 


Swing, 8% in.; distance between centers, 24 in 


tcolroom use, the various classes of accurate work for 
ich it is especially adapted will come to mind. 
‘he bearings are of tool steel, hardened and ground. The 
he is equipped with a quick-change gear box through 
hich threads from 12 to 120 per in. can be cut. 
The machine is furnished with either two-speed and 


everse treadle countershaft or friction countershaft. 


Portable Horizontal Hydraulic 
Forcing Press 


The press shown was designed for pressing shafts out 
It consists of 


if dredge tumblers, rolls, large gears, ete. 
: head, cylinder, ram, hydraulic pull-back, reservoir and 





FORCING PRESS 
24 in.; dis- 
maximum 


PORTABLE HYDRAULIC 

Capacity, 600 tons; stroke of ram, 
tance between bars, minimum 36 in., 
42 in.; weight, 10,900 Ib. 


double-plunger hand pump with valves and hydraulic 
gage, all self-contained. 

The low-pressure pump bypass is closed until the ram 
omes up to the work; then it is opened by means of a 
handwheel, and the heavy-duty work is completed by the 
rT’ 2 ; , 
The geared screw stem transfer 


high-pressure pump. 
valve alternately operates the hydraulic ram and _ pull- 
hack. 

The press is a recent product of the Charles F. Elmes 
Engineering Works, Chicago, Il. 


Bar-Straightening Machine 


The machine shown is automatic in action and, while 


designed for straightening and polishing steel shafting, 
is found equally suitable for straightening iron, brass and 

















BAR-STRAIGHTENING MACHINE 


The operation is continuous after the rolls 
The rate of straightening 


bronze bars. 
are set for a certain size of bar. 
is about 30 ft. per min. 

The shaft, or bar, is straightened by passing between 
two rolls, one of which is ground concave, the oth 
straicht. 


so that the face of the roll ground straight will be 


These rolls are set at an angle with each other 
nea 

parallel with the concave surface of the other roll. 13\ 
this means the bar operated on is bent uniformly its 


entire length, thereby removing all crooks and leaving 


the bar as straight as is possible to make it by machine 


operation. These rolls are made of very hard chilled iron, 
furnished: One 
that is, 
straightening the bars before they 
and the other set for 


and two sets are 


for rough-straightening 


are turned 
restraightening, removing all tool 


marks, finishing and 
the shaft after it 

Kither set of 
for polishing to start with, but 


rough- 


polishing 
is turned, 
rolls can be used 


after rolls for 


straightening they should be kept 


using 


for that purpose only, as they be- 
come rough in time and it is not 


necessary that the rough-straightening rolls have as good 


a surface as the polishing rolls, which should be kept 
ground smooth to get good results. The machine is 


readily set up for the different-sized shafting, and the 
adjustments are easily made. 

The type machine shown is made in a variety of 
sizes and represents a late product of the Medart Patent 
Pulley Co., St. Louis, Mo. 
bars from 1 to 3 in. in diameter and 25 ft. long will oceupy 


A machine accommodating 


a floor space of 30x3 ft. 
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Heavy Press for General 
Automobile Work 


The press shown was made especially for producing 
Ford brake drums, but may be used for general auto- 
mobile or other work of all kinds within its capacity. 
It is known as No, 67-A and is manufactured by the 














PRESS FOR GENERAL AUTOMOBILE WORK 

Width between uprights, 28 in.; cpening in bed, 12x14 in. 
(but this can be made to suit customer); die space from top 
of bolster to face of slide, stroke down, adjustment up, 12 in.; 
stroke of slide on standard, 4 in.; maximum stroke of slide, 
10 in.; adjustment of slide, 4 in.; thickness of bolster, 3% in.; 
hole in slide for shank of punch, 3 in. (this is made dovetailed 
on order); distance between gibs, 18 in.; area of bolster, 30x26 
in.; area of face of slide, 18x18 in.; height from floor to center 
of shaft, 93 in.; flywheel, geared, 48x9 in.; pulleys, 26x7% in.; 
ratio of gearing, 8 to 1; floor space, 85x98 in.; weight, about 
30,000 Ib. 


Consolidated Press Co., Hastings, Mich. It is made 
with either single or double pulleys and is double geared. 
The frame is grooved and tongued at every joint. Gears 
and dangerous places are guarded, and nothing has been 
overlooked to make the machine satisfactory for long 
and hard shop service. 

& 


Hydraulic Forcing Press 


The hydraulic press shown is a recent design developed 
by the Hydraulic Press Manufacturing Co., Mount 
Gilead, Ohio. It is a double-purpose press, especially 
intended for two distinct forcing operations, and was 
constructed primarily for use in forcing locomotive piston 
rods into the piston heads and also for removing the 
piston head from the piston rod. However, it can be 
readily seen that the press is adaptable to a wide range of 
miscellaneous forcing work coming up in general ma- 
chine, repair, automobile and railroad shops. The press 
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is also suitable for certain classes of arbor and broaching 
work, the open slot in the press proper allowing ample 
space for the arbor forcing operations and providing a 
place for a broach to pass through. 

For forcing the piston head on, the piston head is set 
on the lower base with the rod passing up through the 
press base proper, the pressure then being applied from 

















HYDRAULIC FORCING PRESS 

Maximum pressure capacity of upper part, 100 tons; lower 
part, 50 tons; diameter of ram, 10 in.; length of run, 22 in.; 
total daylight space, 86 in. 
the end of the piston rod, forcing it into the piston head. 
When the press is used for forcing the piston head off 
the rod, the piston head with the rod is hung on the 
press base proper and the pressure applied from the end 
of the rod, forcing the rod out of the piston head. 

This press is self-contained, the pressure being fur- 
nished by a direct motor-driven horizontal double-plun- 
ger pump with double gear reduction. A T-screw 
hydraulic operating valve controls the pressure from the 
pump to the press evlinder. 

~ 


Pneumatic Stay-Bolt Cutter 


The machine shown was primarily intended for cut- 
ting locomotive-boiler stay-bolts, but by using an extra 
set of blades suitable for cutting rivet heads it may be 
used for all kinds of car, boiler and structural repairs. 
The machine is composed of an air cylinder and frame 
combined, the jaws being worked by a lever and toggle 
movement attached to the 15-in. piston. It is operated 
at a working pressure of from 90 to 100 lb. of air and 
will cut off, leaving the proper amount for heading, 
about 1,200 stay-bolts, ranging from %4 to 14 in, in 
diameter, per hour. 
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While the machine itselt differs but little from similar 
types, the big feature is that it is hung in a sort of 
universal joint, which is perfectly balanced, so that the 





operator can with perfect ease swing the big machine to 
any angle desired. It weighs about 300 lb. and is made 


by the Baird Pneumatic Tool Co., Topeka, Kan. 


~% 


Handy Woodworking Vise 


It will be observed from the illustrations that the form 


of vise shown may be used in either a horizontal or a 


vertical position. The vise automatically locks at any 
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FIG. 1. WOODWORKING VISE 


~~ 














FIG. 2 VISE IN HORIZONTAL POSITION 


point on the complete circle. The tightening of the jaws 
simultaneously clamps the vise on its base. The jaws are 
216x314 in. and open 5 in. The vise weighs 15 Ib. 

It is a recent product of the Will-Burt Co., Orrville, 
Ohio. 


Federal Government Will 
Build a Nitrate Plant 


The Army Reorganization Bill as finally enacted author- 
izes the President to make an investigation to determine 
the best process “for the produc tion of nitrates and other 
products for munitions of war and useful in the manu- 
facture of fertilizers and other useful products.” He is 
further authorized to select a water-power site or other 
site and to construct a plant for the manufacture of such 
product. The products of the plant are to be used for 
military and naval purposes to such extent as the Presi- 
dent may deem necessary, and any surplus may be sold 
under such regulations as he may prescribe. The bill does 
plart. but $20,000,000 js 


not specify the capacity ol the 
appropriated for its construction and an issue of Panama 
Canal bonds to raise the money is authorized in case suf- 
ficient funds in the treasury are not available. A provi- 
sion is inserted that the plant must be operated “solely by 


the Government and not in 


conjunction with any other 
industry or enterprise carried on by private capital.” 

In view of the widely published fact that one of the 
most needed measures for national defense is the provision 
of a supply of nitrates that will be available for use at 
any time the shipment of nitrates from Chile is inter 
rupted, there is no doubt that the Government will pro- 
ceed promptly with the construction of the plant. 


A Rapid Planting Machine 


A machine that plants from 10,000 to 15,000 forest 
tree seedlings a day is now being used at the Letchworth 
Park Forest and Arboretum, in Wyoming County, N. Y., 
according to officials of the Forest Service, who are acting 
as advisers in the work. Previously the planting has been 
done by hand at the rate of 1,200 to 1,500 trees each day 
per man. 

The machine was designed to set out cabbage and 
tomato plants, but works equally well with trees. It is 
about the size of an ordinary mowing machine and is 
operated by three men and two horses. One man drives 
the team while the other two handle the seedlings. The 
machine makes a furrow in which the trees are set at any 
desired distance, and an automatic device indicates where 
they should be dropped. 
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Straight Pipe Threads for Fixtures 
and Fittings 


Report or A.S.M.E. CoMMITTEE 





SYNOPSIS—This report summarizes the find- 
ings of a commiitee appointed by the American 
Socv ly of Mechanical Engineers and gives in con- 
densed form the suggested dimensions, formulas 
and gages for straight pipe threads for fixtures 
and. fittings. 





The term “outside diameter” used in this report refers 
in the case of male threads to the top of the threads or 
largest diameter, and in the case of female threads to the 
hottom of the threads or largest diameter. The term 
“root diameter” similarly refers to the smallest diameter. 
The “pitch diameter” is of course determined by sub- 
tracting from the outside diameter of a theoretical full 
V-thread the single depth of the thread. Fig. 1 illus- 
trates these various diameters. 


Srraigut Turraps Not To RepLtace Tapers 


This report is In no way to be considered as recom- 
mending the use of straight pipe threads on pipe in place 
of taper threads made to the American Briggs Standard. 
On certain classes of female fittings, however, straight 
pipe threads are used with entire satisfaction when the 
engaging male thread is taper and to American Briggs 
Standard, as a “make up” nonleaking joint is obtained. 
The use of straight male threads under these conditions 
is therefore not to be recommended, as an excessive 
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FIG. 1. OUTSIDE, PITCH AND ROOT DIAMETERS 


amount of cement is necessary to prevent leaks. Often, 
however, in fixture work such a joint is not necessary 
and is in many cases undesirable for purposes of finish, 
and in such cases straight male threads may be used to 
advantage. It will be manifest upon inspection of the 
figures given in Tables 1 and 3 that a female threaded 
fitting will not screw down to the end of the thread, but 
will “make up” at a proper point, which is normally to 
be desired; further, from inspection of Tables 1 and 5, 
that the 14-in. socket caps will screw down to end of 
the thread without “make up,” which in this particular 
case is desired. Also, by comparison of Tables 2 and 
3 together and Tables 2 and 5 together, it will be noted 
that the female fitting will not “make up” at any point, 
but will show a slight looseness at all points, making the 


use of a considerable amount of cement necessary if a 
nonleaking joint is desired. 

The notch on the American Briggs Standard which 
is located by the thickness of the American Briggs Ring 
is well recognized as locating the proper point on the 
standard for the measurement of the pitch diameter of 
straight pipe size threads. The thickness of this ring was 
recommended for each size of pipe by the Committee 
on Standardization of Pipe Thread Gages appointed by 
the American Society of Mechanical Engineers, working 
in conjunction with the Committee of Manufacturers on 
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FIG. 2. BASIC STRAIGHT PIPE SIZES 
Standardization of Valves and Fittings. Further, this 
latter committee adopted the sizes at the notch as correct 
for straight pipe threads. The angle, form and pitch of 
the thread are of course the same as on the American 
Briggs Standard. 


FormuLaAs For Bastc Pircn DIAMETER 


The report of the Committee on Standard Pipe and 
Pipe Threads presented to the American Society of 
Mechanical Engineers in 1886, Paper CCXXVI, and 
supplemented by the report of the Committee on Gages 
previously mentioned, gives standard dimensions of pipe 
and certain formulas shown in Fig. 2. In this figure 


_ 0.8D + 4.8 R= L+2(;) 
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n 
RP =D __ 0.05D + 1.9 oe a -o 
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The sizes shown in Fig. 2 and previously described 
were adopted by the Committee of Manufacturers on 
Standardization of Fittings and Valves on Sept. 17, 
1913, except the straight pipe thread and the locknut 
sizes, which were later adopted by the same committee 
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on Mar. 16, 1915. The figures for the various pipe 
sizes as published by that committee are given in Table 
1, with the addition of columns headed D, G and H. 


TOLERANCES SUGGESTED 


The maximum tolerances taken on the pitch diameters 
by the Committee of Manufacturers on Standardization 
of Fittings and Valves are one thread above and one 
thread below basic sizes, or a total of twice J/, Table 1. 

While your committee recommends the same basic sizes 
as the foregoing committee and concurs with it in its 
recommendation for tolerances on pipe fittings with 
straight threads, vet for the special fittings hereafter 
mentioned it is necessary to use different toleran es. The 
straight pipe threads recommended by the Committee 
of Manufacturers are almost universally used on female 
fittings only, and the tolerance that is taken above and 
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FIG. 3. “GO” AND “NOT GO” GAGES 


below hasic size is therefore eminently a propel one, 
This is not the case, however, when both male and 
female fittings have straight threads, and a careful survey 
f the product in consultation with manufacturers and 
users developed that the following maximum tolerances 
be allowed on pitch diameters: 0.004 in. on 4-in. pipe 
size; 0.005 in. on 14-in. and %@-in. pipe size; 0.006 in. 
on \%-in. and %4-in. pipe size; 0.007 in. on 1-in. pipe 
size. 

These tolerances should be taken over basic sizes for 
female fittings, and under basic sizes for male fittings. 
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When female fittings with these tolerances are used with 
male fittings made taper to American Briggs Standard. 
& proper “make up” joint will result. One inch is the 
largest pipe size in use on this work. 

In order to allow sutticient wear for taps and dies and 
as it is further recognized that a thread three-quarters 
full depth is not too flat for commercial practice, it is 
recommended that the minimum outside diameter of 


ximum root diameter of male 


female threads and the m 
threads be made United States Standard and that the 
maximum root diameter of female threads and the 
minimum outside diameter of male threads be such that 
three-quarters of the depth of a full V-thread results. 
The maximum outside diameter of female threads and 


the minimum root diameter of male threads is purpose 


not specified so that manufacturers may, if so desired, 
start their taps and dies full V-thread and allow thet 
to wear to the specified limits already viven, All 
calculations for root and outside diameters should be 


} 


hased on the pitch diameters, 

The length of thread should not be less than the ful 
Briggs ring. 

Threaded gages should be made primarily to check 
the pitch diameters. The maximum allowable flatness 
of thread should be checked by plain gages. Gages for 
female fittings made to maximum sizes should not enter, 
and made to minimum should enter, the fittings. Gages 
for male fittings made to maximum sizes should be 


minimum sizes should not be 


entered by, and made t 
entered by, the fittings This will insure the fittings 
being made with less variation than the allowed tolerances. 


REFERENCE GAGE DIMENSIONS FOR MALE AND FEMALE 
FirTINGs 


It will be noted above that a flatness of three-quarters 
of a full V-thread is recommended in extreme cases. 
This is to cover commercial practice in tapping and 
threading sheet-metal shells. Working gages for fittings 
turned from rod may, however, ignore this allowance. 
Further, in order that the pitch diameter may always 
be properly gaged, clearance should he allowed on the 
outside thread diameters of the gages: Fig. 3 and the 
dimensions given hereafter in connection with Tables 2, 
t and 5 cover these points, 
The tables on the following page give the results of 


» 
» 


, 


the findings of the committee in a condensed and readily 


usable form. 


rABLE 1. AMERICAN BRIGGS PIPE STANDARD LOCKNUT THREADS AND BASIC STRAIGHT PIPE SIZES 


Pitch Maximum 
Pitch Diameter Pitch 

Diameter at Diameter 

Pipe Threads End Notch Straight 
Size per Depth of Basi Male Lock- Fe 
In In Thread Pipe Straight nut Thread n 

n 0.8 +n \ B C, 

k 27 0.02962 0.36350 0.37475 0.38400 

, 18 0.04444 0.47739 0.48989 0. 50378 

i 18 0.04444 0.61201 0.62701 0.64090 

" 14 0.05714 0.75843 0.77843 0.79628 

} 14 0.05714 0.96768 0. 98886 1. 00671 

1 11} 0.06956 1.21363 1. 23863 1. 26036 

1} 114 0.06956 1.55713 1.58338 1.60511 

1} 11} 0.06956 1.79609 1.82234 1. 84407 

2 114 0.06956 2.26902 2. 29627 2 31801 

24 8 0. 10000 2.71954 2.76216 2.79341 

3 8 0. 10000 3.34063 3.38850 3.41975 

} 8 0. 10000 3.83750 3. 88881 3.92006 

+ 8 0. 10000 4.33438 4.38713 4.41838 

4} s 0. 10000 4.83125 4.88593 $.91718 

5 8 0. 10000 5.39074 5.44930 5.48055 

6 8 0. 10000 6.44610 6.50597 6.53722 

7 8 0. 10000 7.43985 7.50235 7.53360 

8 8 0. 10000 8.43360 8. 50003 8.53128 

9 8 0. 10000 9.42735 9.49797 9.52922 

10* Ss 0. 10000 10. 54532 10. 62094 10.65219 


* For sizes above 10 in. the preceding formulas should also be used 


Minimum 


Pitch Inches 
Diameter Thickness Thickness Pitch Difference 
Straight Outside Full American Diameter in 
male Lock- Diameter Briggs Briggs at Largs Diameter 
ut Thread Pipe Ring Ring End One Thread 
C, D I I ( ii 
0.38632 0.405 0 2638 0.180 0 379009 0 00232 
0.50725 0. 540 0.4018 0.200 0. 50250 0.00347 
0. 64437 0.675 0.4078 0.240 0.63750 0.00347 
0.80075 0.840 0. 5337 0.320 0.79179 0 00446 
1.01118 1.050 0.5457 0.339 1.00179 0.00446 
1. 26580 1.315 0. 6828 0.400 1. 25630 0.00543 
1.61055 1. 660 0.7068 0.420 1.60132 0.00543 
1.84951 1.900 0.7235 0.420 1 84131 0.00543 
2.32344 2.375 0.7565 0.436 2 31630 0.00543 
2.80122 2.875 1.1375 0.682 2.79063 0.00781 
3.42756 3.500 1. 2000 0.766 3.41563 0.00781 
3.92787 4. 000 1.2500 0.821 3.91563 0.00781 
4 42619 4 500 1.3000 0.844 4.41563 0.00781 
4.92499 5.000 1.3500 0.875 4 91563 0 OO781 
5. 48836 5.563 1.4063 0.937 5.47863 0 OO781 
6.54503 6.625 1.5125 0.958 6.54063 0.00781 
7.54141 7.625 1.6125 1.000 7.54063 0.00781 
8. 53909 8.625 1.7125 1.063 8 54063 0.00781 
9.53703 9 625 1.8125 1.130 9 54063 0.00781 
10. 66000 10.750 1.9250 1.210 10. 66563 0.00781 
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FOR MALE FITTINGS 
Reference Gages 
“Not Go” Threaded Ring 


Outside diameter Maximum 
Pitch diameter Minimum 
toot Maximum less pitch-diameter tolerance 
“Go” Threaded Ring 
Outside diameter Maximum 
Pitch diameter Maximum 
Root Maximum 
“Not Go” Plain Ring 
Diameter Minimum outside diameter 
“Go” Plain Ring 
Diameter Maximum outside diameter 


Working Gages 
For sheet-metal work same as reference gages above 
For turned work threaded rings and “Go” plain ring same as reference gages 
above 
“Not Go” Plain Ring 
Diameter Maximum outside diameter less pitch-diameter tolerance 
FOR FEMALE FITTINGS 
Reference Gages 
“Not Go” Threaded Plug 
Outside diameter Minimum 


Pitch diameter Maximum 
Root diameter Minimum plus pitch-diameter tolerance 


“Go” Threaded Plug 


Outside diameter Minimum 
Pitch diameter Minimum 
Root diameter Minimum 
“Not Go” Plain Plug 
Diameter Maximum root diameter 


“Go” Plain Plug 
Diameter Minimum root diameter 
Working Gages 
For sheet-metal work same as reference gages above 
For turned work threaded plugs and “Go” plain plug same as reference gages 
above 
“Not Go” Plain Plug 
Diameter Minimum root diameter plus pitch-diameter tolerance 
The tolerance on pitch diameter will be known as 7’. 
The formulas are: 
MALE FITTINGS 


Maximum pitch diameter = B 

Maximum root diameter = B : — 

Maximum outside diameter B + = one? 

Minimum pitch diameter B T 

Minimum outside diameter = B T+ 3 (° a) 

FEMALE FITTINGS 

Maximum pitch diameter B+ T 

Maximum root diameter B+T—4} (? a) 
} Minimum pitch diameter = B 

Minimum root diameter B = eens 

Minimum outside diameter = B + — 


n 


Tables 2 and 3 are given for convenience, being derived 

from the foregoing formulas. 

TABLE 2. SPECIAL STRAIGHT FIXTURE PIPE THREADS; MALE 
THREADS 


Dimensions in Inches 


Maximum Toler- 

Threads Diam. Minimum ance Minimum 

Pipe per Pitch Diam Pitch Length 
Size In Outside Basic Root Outside Pitch Diam. of Thread 

t 27 0.3989 0.3748 0.3507 0.3868 0.3708 0.004 0.2638 

; 18 0.5260 0.4899 0.4538 0.5089 0.4849 0.005 0.4018 

| 18 0.6631 0.6270 0.5909 0.6460 0.6220 0.005 0.4078 

5 14 0.8248 0.7784 0.7320 0.8033 0.7724 0.006 0.5337 

i 14 1.0353 0.9889 0.9425 1.0138 0.9829 0.006 0.5457 

l 11} 2951 1.2386 1.1821 1. 2692 2316 0.007 0.6828 


TABLE 3. SPECIAL STRAIGHT FIXTURE PIPE THREADS; FEMALE 
THREADS 


Dimensions in Inches 


Minimum Toler- 

Threads Maximum Diam. ance Minimum 

Pipe per Diam Pitch Pitch Length 
Size In Pitch Root Outside Basic Root Diam. of Thread 

} 27 0.3788 0.3628 0.3989 0.3748 0.3507 0.004 0.2638 

} 18 0.4949 0.4709 0.5260 0.4899 0.4538 0.005 0.4018 

} 18 0.6320 0.6080 0.6631 0.6270 0.5909 0.005 0.4078 

; 14 0.7844 0.7535 0.8248 0.7784 0.7320 0.006 6.5337 

i 14 0.9949 0.9640 1.0353 1.9889 0.9425 0.006 0.5457 

l 11} 1.2456 1.2080 1.2951 1.2386 1.1821 0.007 0.6828 


ee 


While the sizes given in Tables 2 and 3 should be 


satisfactory on gas burners, fixture nipples, insulating 
joints, hickeys and the general run of similar fittings 
for all female threads and for male threads when straight 
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threads are necessary, they are not safely usable on 
electric socket caps, as the fit with the nipple or 
coupling should be sufficiently loose to permit the cap 
to be easily screwed down to the shoulder without strain. 
Evectric Socket Caps 

Pipe couplings into which male electric socket caps 
are screwed are commercially made with a tolerance of 
one thread each side of the notch on the American 
Briggs Standard as adopted by the Committee of Manu- 
facturers on Standardization of Fittings and Valves. 
Therefore, it is desirable that the maximum be less than 
basic size by 0.001 in. more than one thread. Referring 
to Fig. 2, 

Maximum jrtch diameter = B— (H + 0.001) 

The tolerances as well as the relative root and outside 
diameters are given in Table 4; in this the minimum 
lengths of thread recommended are also shown. 


TABLE 4. SPECIAL STRAIGHT ELECTRIC FIXTURE THREADS; 
MALE ELECTRIC CAPS, ETC 


Dimensions in Inches 








Maximum Minimum Toler- 
Threads Diam. Diam. ance Minimum 
Pipe er Pitch Length 
Size n Outside Pitch Root Outside Pitch Diam. of Thread 
} 27 0.3956 0.3715 0.3474 0.3835 0.3675 0.004 0.250 
, 18 0.5215 0.4854 0.4493 0.5044 0.4804 0.005 0.281 
; 18 0.6586 0.6225 0.5864 0.6415 0.6175 0.005 0.281 
} 14 0.8193 0.7729 0.7265 0.7978 0.7669 0.006 0.375 
2 14 1.0298 0.9834 0.9370 1.0083 0.9774 0.006 0.375 
1 11} 1.2887 1.2322 1.1757 1.2628 1.2252 0.007 0.500 


The %-in. size female is most largely used; and 
owing to the oversize fixture nipples now in use an 
arbitrary minimum pitch diameter of 0.3790 in. is 
recommended. This size will not be too loose on standard 
nipples. For sizes above 44 in. a minimum pitch 
diameter one thread larger than basic is taken: 

Minimum pitch diameter = B+ H 

Tolerances on all sizes should be the same as previously 
established, the root and outside diameters being pro- 
portional. Table 5 is derived for convenience, and in it 
the minimum length of thread recommended is shown. 

The committee recommends the use of straight pipe 
threads and locknut threads as adopted by the Committee 
of Manufacturers on Standardization of Fittings and 
Valves, as described, and also the use of the special 
straight threads. It further recommends that there be 
deposited with the Bureau of Standards, Washington, 
1. C., master gages, the expense of such gages to be 
horne by the manufacturers. 


TABLE 5. SPECIAL STRAIGHT ELECTRIC FIXTURE THREADS, 
FEMALE ELECTRIC CAPS, ETC. 


Dimensions in Inches 


Maximum Minimum Toler- 
Threads Diam Diam ance Minimum 
Pipe per Pitch Length 
Size In Pitch Root Outside Pitch Root Diam. of Thread 


27 0.3830 0.3670 0.4031 0.3790 0.3549 0.004 0.2638 
18 0.4984 0.4744 0.5295 0.4934 0.4573 0.005 0.4018 
0.6355 0.6115 0.6666 0.6305 0.5944 0.005 0.4078 
14 0.7889 0.7580 0.8293 0.7829 0.7365 0.006 0.437 
14 0.9994 0.9685 1.0398 0.9934 0.9470 0.006 0.437 
11} 1.2510 1.2134 1.3005 1.2440 1.1875 0.007 0.500 
The straight pipe threads recommended by the Com- 
mittee of Manufacturers on Standardization of Fittings 
and Valves are known by that name. The committee, 
therefore, recommends the use of this name for these 
standards only, and that the special standards previously 
described be known as special straight fixture pipe threads 
and special straight electric fixture threads respectively. 
Edward S. Sanderson, Chairman, Harry E. Harris, 
William J. Baldwin, Stanley G. Flagg, Jr., Charles R. 
Hare, A. H. Moore, W. R. Webster and George B. Thomas, 


Secretary. 
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LATHE DESIGN, CONSTRUCTION AND OPERATION—By 
Oscar E. Perrigo. Revised edition; four hundred an 
sixty 6x9 in. pages; 341 illustrations; indexed; cloth bound 
The Norman W. Henley Publishing Co., New York City 
Price, $2.50. 

This is a new edition of a work originally brought out in 
1907. In its present form the book has been revised and en- 
larged. A chapter has been added, detailing all kinds of 
lathe work, treating of lathe installation and management, 
milling, drilling and grinding attachments and their se, 
methods of turning tapers, turning spherical surfaces, making 
oil grooves and many other processes pertaining to practical 
lathe work. This matter has been prepared in such a form 
as to be readily followed by any apprentice, student or 
amateur machinist. 


THE “MECHANICAL WORLD” POCKET DIARY 
BOOK FOR 1916. Two hundred and sixty-three 
pages; illustrated; indexed; cloth bound. Price, 2 
30 cents postpaid. The Norman, Remington Co., 
more, Md. 

This is the twenty-sixth year of the of this 
book, which is in keeping with those that have been published 
before. 

A number of new features have been introduced, 
them being the following: The section on steam boilers has 


AND YEAR 

4x6-in. 
5 cents: 
Balti- 


issue pocket 


amone 


been largely rewritten. There is a separate and enlarged 
section on the Diesel engine, embodying many concisely 
arranged data. Notes are given dealing with brazing and 
soldering, also new tables on these subjects, and on Lanca- 
shire and Cornish boilers, steel plates, friction clutches and 
one table for circle spacing. 

The book is in a convenient form and contains much 
valuable information for the designer, the draftsman and the 


machinist. 





PERSONALS 





Setunastannnn rns snens 





suena 

W. H. Neumeister, for sometime past a member of the ma- 
chinist ranks of the Sioux City Welding and Machine Works, 
Sioux City, Iowa, has been promoted to the superintendency. 


A. F. Orcutt, for some time past a member of the executive 


force of Deere & Co., Moline, Ill, has been appointed gen- 
eral manager of the Rivett Lathe and Grinder Co., Bos- 
ton, Mass. 


Independent 
and 
Maurer’s 


Cc. S. Maurer, formerly superintendent of the 
Motor Co., Port Huron, Mich. has become 
tributor of the Republic Motor Co., Alma, Mich. 
headquarters will be in Findlay, Ohio. 
the Lodge & Shipley 
president of 


agent dis- 


Mr. 


Ma- 
the 
the 


Jack C. Carlton, formerly with 
chine Tool Co., has organized and 
Carlton Machine Tool Co., Cincinnati, Ohio, successors to 
William E. Gang Co., of the same city. 


become 


with the Pal- 

associated with 
which he will be 
machinery. 


Otto Faber, until recently sugar engineer 
marito de Canto, Oriente, Cuba, has become 
the George L. Squier Co., Buffalo, N. Y., for 
in charge of the design and erection of sugar 
Mason 
assistant 


Co., 


J. E. Greensmith, formerly general manager of the 
Machine Works, Taunton, and recently 
general manager of the New England 
resigned the latter position to 
Boston Scale and Machine Co., 


Mass., more 

Westinghouse 
become president of 
Mass. 


has 
the 
Boston, 





OBITUARY 


aseronnensaneniinicaeenn. 





Mortimer H. Wright, one of the founders and superintend- 
ent of the Pennsylvania Shafting Co., Spring City, Penn., 
died in that city on May 28, after a brief illness. Mr. Wright 
was 49 years old. 


James B. Wise, of Watertown, N. Y., who had attracted 
considerable attention since the outbreak of the war by his 
rapid development of a large cartridge and cartridge-ma- 
chinery manufacturing business, died at Atlantic City, N. J., 


the 
old 


business 
was 


on June 7. Mr. Wise’s regular 
facture of plumbing supplies. He 
native of Stamford, Conn. 


was 
58 years 


manu- 
and a 


for many 
& John Barnes Co., 


years the guiding 
Rockford, 


John Barnes, president and 
mechanical spirit of the W. F. 
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Ill, died at his 
illness induced by old 
ris, N. Y., in 1833 and 
ford, Til. In 1872 he 
W. F. Barnes for the 
which partnership culminated in the formation of the present 
company which has well known in the fleld. In 
addition to his business capacity, to which much of the 
growth of his attributed, Mr. Barnes had a 
fertile mechanical and was for many 
of the designs his company du 
ing its existence While 
the presidency of Barnes 
from active management in 
Aubrey T. and John §. 
for many years a conspicuous 
Rockford and at the 
Board of Trustees of 


long 

Mor 
Rock 
brother 
machinery 


after a 
Mt. 
migrated to 

with 
foot-pow er 


that 
age. Mr. 
when a 

formed a 


home in on May 29 


was born in 


city 
Barnes 
young man 
partnership 
manufacture of 


his 


become so 
company was 
imagination responsible 
devices developed by 
the 
organization Mr 
since which 
charge Mr. 

the 
was 


and 
from 
the 


pioneer days. retaining 
withdrew 
1908, his 


time sons 


been in Barnes 
figure in 
death 


College. 


have was 
affairs of 


the 


civic 
his 
Rockford 


time of chairman of 





settves 


BUSINESS ITEM 





pesrveneene 





To 
Norma 


tion of a 


the 


eres 


meet the requirements of its growing business 
Company of America announces plans for the 
four-story reinforced-concrete, 70x350-ft. building 











on a 10-acre site in Elmhurst, Long Island, which is on the 
outskirts of Long Island City. 
Rex Tool Post. Rex Mfg. Co., Hyde Park, Boston, Mass 


Circular. lllustrated. 


Screw Plates. Russell Mfg. Co., Greenfield, Mass. Catalog 
No. 2. Pp. 48. 5x7% in 

Mr. R. Boehnke, Jr., 7 Tooronga Road, Upper Hawthorn, 
Victoria, Australia, would like to receive catalogs of ma 
chine tools used in the manufacture of automobile parts, in 


cluding gear-cutting machines, drillers, slotters, grinders 





FORTHCOMING MEETINGS | 








meeting, June 
Taylor, secretary 


Annual 


Master Car Builders’ Association. 
. WwW. 


14-17, Atlantic City, N. J. Joseph 
Karpen Building, Chicago, Ill 


Annual 


American Railway Master Mechanics’ Association 
: Taylor 


meeting, June 17-21, Atlantic City, N. J. Joseph W. 
secretary, Karpen Building, Chicago, Ill 

American Society for Testing Materials. Annual 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. . 
Edgar Warburg, secretary, University of Pennsylvania, Phila 


meeting 


delphia, Penn. 
American Foundrymen’s Association and American Insti- 
tute of Metals. Annual meeting, September 11-16, Cleveland, 


Ohio, A. O. Backert, secretary, American As- 


sociation, Cleveland, Ohio. 


Foundrymen’'s 


Mechanical Engineers Monthly 


secretary, 29 West 


American Society of 
meeting first Tuesday. Calvin W. Rice, 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month, Young’s Hotel 
W. W. Poole, secretary, 40 Central St., Boston, Mass, 
of Mechanical Engineers. Monthly 


Providence Association 


meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence, R. I 

New England Foundrymen's Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos 


ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 

Engineers’ Society of Western Pennsylvania. 
meeting third Tuesday; section meeting, first Tuesday 
kK. Hiles, secretary, Oliver Building, Pittsburgh, Penn 


Monthly 
Kilmer 


Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 


St., Rochester, N 
Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 


England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, Ill. Regular meet- 


ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill. 

Philadelphia Foundrymen’s Association Meetings first 


Wednesday of each month 
Penn Howard 
Penn. 

Technical League of America. Regular meeting secona 
Friday of each month. Oscar §S. Teale, secretary, 35 Broadway, 
New York, N. Y 


Manufacturers’ Club, Philadelphia, 
Evans, secretary, Pier 45 North, Philadelphia, 
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Prices--Materials and Supplies 
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HTM 





IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 
ind dates indicated: 


Cone (one 

June 9, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $14.75 $15.00 $9.50 

No. 2X Northern Foundry, New York. 20.25 20.75 14.00 

No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 

Bessemer, Pittsburgh....... : . 21.95 21.95 14.55 

gasic Pittsburgh 18.95 18.95 13.45 
No. 2X, Philadelphia 20.25 20.50 
OG. 2 VOSIOy ss ses cvs , 18.00 18.50 
No. 2, Southern Cincinnati 17.65 17.90 
Basic, Eastern Penn. . ‘ 20.00 20.50 
Gray forge, Pittsburgh 18.70 18.70 


-The following base prices in cents per pound 


Steel Shapes 
: and larger and ; and 


are for angles 3 in. by \% in tees 3 in 






larger and plates 4 in. and heavier from jobbers’ warehouse 
at the places named 
——New York—— 
One One 

June 9, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base 3.50 3.25 1.85 3.25 3.10 
Steel T's, base.. , ; 3.55 3.30 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
Steel plutes : 4.25 4.25 5 al in 3.65 3.50 
Steel Sheets—The following are the prices in cents per 

pound from jobbers’ warehouse at the places named 

—.- New York ——— 
One One 

June 2, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
i, ee MGs o.6neke ened 3.65 3.65 2.60 3.20 3.20 
No. 26 black... 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black 1.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black. 3.45 3.45 2.40 3.00 3.00 
No, 16 Blue Annealed. 1.45 1.45 2.35 3.70 3.60 
No, 14 blue annealed. 4.35 1.40 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.30 2.20 3.50 3.45 
No. 10 blue annealed... 41.25 4.25 3.55 3.50 
No. 28 galvanized . : 5.65 5.65 ».50 5.50 5.50 
No. 26 galvanized...... 5.35 5.35 5.20 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 5.05 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 


for carload lots f.o.b. mill: 
——Black——_ _-—-Galvanized 
June 9, One June 9, One 
1916 Yr. Ago 1916 rr. Ago 
» to 2 in. steel butt welded 70% 81° 50% & 724" 
2% to 6 in. steel lap welded. 68% 80° il, % T2%0° 
Diameter, In 
% ; TTT 3.45 2.19 3.16 
l 5.10 3.23 1.68 
1% 6.90 4.37 6.33 
1 8.25 5.23 10.18 
2 11.10 7.03 10.18 
2% 18.72 11.70 16.09 
3 24.48 15.30 21.04 
t 34.88 21.80 29.98 
5D 47.36 29.60 10.70 
6 61.44 38.40 52.80 





From New York stock the following discounts hold: 


Black Galvanized 
3% to 6 in. steel lap welded............. 61° 36% 
% to 3 in. steel butt welded. 64% 42% 
Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5° from list price Cast iron, standard sizes, 
55% 
Bar Iron—Prices are as follows in cents per pound at 


the places named: 


June 2, One Month 


1916 Ago 
TO (MEE cadeenesceeees 2.60 2.50 
Warehouse, New York 3.25 3.25 
Warehouse, Cleveland 3.25 3.25 
Warehouse, Chicago 3.10 3.10 





Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 
June 9, 1916 One Month Ago 


New York eoece List price plus 20% List price plus 20% 
Cleveland ....+.. eee List price plus 20% List price plus 20% 
eee w«<ecan taaeouh List price plus 10% List price plus 10% 

Swedish (Norway) Iron—This material per 100 Ib. sells as 


follows f.o.b. places named: 
New York ——~ 
Today One Year Ago 
$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged. 
Drill Rod—Discounts from list price in New York are as 
po 


follows: Standard, 65%; extra, 60%; special, 55 


$5.25 


tungsten 


High Speed Tool Steel containing from 10 to 18% 
sells as follows per pound in New 


EP Oe pen ne ae $2.40 


York: 


Billets Bars 


METALS 
Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 
o———- New York ———_, 


One One 
June 9, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 29.00 30.50 19.00 
.. eer ¥ ca egres 66h ae Cee 15.00 51.50 38.00 
Lead : b's Teer TT ae, 7.50 5.00 
Spelte: a , —e Gee 18.00 27.00 
ST. LOUIS 
DE «xcwecausete dun doce ew nee seule 7.00 7.37% 
a ee es Co ree 13.62% 17.87% 


At the places named, the following prices in cents per 
pound prevail 






—— New York ———, 
One One 
June 9, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base .... 37.50 36.50, 24.00 38.50 37.50 
Copper wire (carload 
SR re oe as 37.50 36.50 21.50 33.00 38.00 
Brass, rods, base oa $4.50 44.00 20. 42.00 38.00 
Brass pipe, base....... 46.50 $4.50 23. 45.00 46.00 
DS eee 44.50 43.00 20.5 42.00 38.00 
Solder % and % (casé¢ 
DE. nia has Sancn ee ae 28.00 31.62% 28.00 32.50 28 @30 
Old Metals—The following are the dealers’ purchasirg 


prices in cents per pound 


—New York—, -—Cleveland— 


One One 

June 9, Month June 9, Month 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 23.50 25.00 23.50 25.00 
Copper, heavy and wire...... 23.00 24.50 23.00 24.00 
Copper, lhite and bottoms.... 19.59 22.00 20.00 24.00 
Ra, GOO sesetncewreses 5.50 6.00 6.00 7.00 
Lead, tea 5.00 5.50 5.00 6.00 
Brass, heavy 13.50 14.50 13.50 20.00 
Brass, light . 10.50 12.50 11.50 13.00 
No. 1 yellow rod brass turnings 14.25 15.25 14.00 14.50 
DE «és eheeaah ares Basen eh 9.00 12.0 8.00 16.00 
Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over 
10,000 6,000 
Lb Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 


Less Than 


2,000 


to 35.50 36.00 36.50 37.00 38.00 

4% to : 35.25 35.75 36.25 36.75 37.75 

% to 1%. 35.00 35.50 36.00 36.50 37.50 

1 to 2%... 85.75 36.25 36.75 37.25 38.25 
Rounds 

3 to 3fy 36.50 37.00 37.50 38.00 39.00 
Squares 

De cp alahils Waal 36.50 7.00 37.50 38.00 39.00 
Rounds 

wae OO GFP... cn 36.25 36.75 37.25 37.75 38.75 
Squares 

3 SS) =e 36.25 36.75 37.25 37.75 38.75 

Rounds—Squares 

4 to 2 37.00 37.50 38.00 38.50 39.50 

5 to 6 88.00 88.50 39.00 39.50 40.50 

rere eae 38.50 39.00 39.50 40.00 41.00 

Flats 36.50 37.00 37.50 88.00 39.00 


less than % in. thick 


Flats not rolled wider than 6 in. or 
size of round 


Hexagon bars 2c. per Ib. over corresponding 
rods. 

For cutting to any specified length 
1dd_ le. per Ib 

The scrap allowance is 18c. per Ib. delivered at works. 

Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 

June 9, 1916 


not shorter than 1 ft. 


One Month Ago 


Pe WOON sacks cubwovecknstées 23.00 38.00 
Zine Sheets—The following prices in cents per pound pre- 
vail 
ey “SNEED As eWceadubee nee heeetewenseekous 21.50 
-—In Casks—, -—Broken Lots—, 
One One 
June 9, Month June 9, Month 
1916 Ago 1916 Ago 
Pe Se. cusenéeseseosotvsss Bee 26.00 24.50 26.50 
ST AWvetedevesneane 040 eeke 26.00 26.50 26.50 
EE. Wéicbbbweanavensadnes 26.00 26.50 26.50 27.00 


Copper Bars from warehouse sell as follows in cents per 


pound: 


June 9. 1916 One Month Ago 

2 ee ere 43.00 42.00 
Es Sc456 0b been ee aha eo 37.50 32.50 
RD . 46 he eden we elles ee ene’ 40.25 38.25 

Babbitt Metal—-Quotations are as follows in cents per 
pound from warehouse at the places named: 

New York Cleveland Chicago 

OE OE ncids decuns cae 60.00 @ 65.00 52.50 60.00 
co ee 30.00 @ 35.00 18.50 25.00 @ 28.00 
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SYNOPSIS 


has been 


of the War 


num be r of skilled men 


é fect 
/} at the 


in industry and in engineering ts entirely 


One European 
lo show 
engaged 
inadequate to meet both civul and military needs, 
and all countries have atlempted to fill gaps buy 
the employment of women, This article de scribes 
what has been accomp ished in this way in four 


. , = a 2? j 
prominent KEnalish mach LNG SHLODS, 





In Great Britain some time ago it was officially stated 
that the number of persons engaged in the metal and 
chemical trades, including those employed in the ordnance 
was about 1,900,000, of 200,000 
The latter, according to a still more 


factories, whom were 


women and girls. 


recent statement, number now 300,000 or more. The 
woman worker has long been known in some British 
metal-working industries. Cradley Heath and certain 
machine shops of the Birmingham and Manchester 


districts may be cited. But her presence in mechanical 

















FIG. 1. 


BACKING OFF MILLING CUTTERS IN THE LATHE 


engineering has of late greatly extended, and even the 
shipyard now knows her for such branches of labor as 
scraping, painting and countersinking. 

The employment of women on the work of shell turn- 
ing is of course easily arranged, for the processes can be 
divided into units each of a simple character and, given 
a simple machine tool, an ordinary woman does not 
require much in the way of training to become efficient. 
Such plants are in fact being 
In one instance known to the writer instruction 


run almost entirely by 
women, 
extending over four days, on the average, is quite suffi- 
cient training. With the simple tools given to them, the 
women usually learn before long how to set up the ma- 
chines for themselves, the limit occasionally being fixed 











Ons 
LOS4 


omen and Machine Tools 


CHuBB 
only by the muscular effort required for lifting the job 
machine, 

shel 


The women do one job all the time 


ir fastening it in the 
To cut it short, in 
easily be applied, 


work repetition methods can 
unlike the skilled 
the 


purpose of “learn 


and are content, being in that 


respect 


workman and perhaps even still more unlike male 
vouth, who, entering the shop for the 
ing a trade,” objects with as much vigor as circumstances 
detail 


Again, as compared with lads, 


allow to being kept on one process or for 


t*me. 


any 
length of women 
value more highly the money earned. In an engineer 
ing sense they have no past to help or to hamper them, 
and in many instances they can have no future; they 
there“ore make the best possible use, at least as regards 
money earning, of the present, 

in the production of machine tools and small tools 


Unless 


the firm makes up its mind or is compelled officially to 


for engineers the Same conditions do not prevail, 


produce an extremely limited range of types and sizes 
of machines or appliances, the same job does not recur 
with anything like the same frequency as in shell making. 
Nevertheless, the British machine-tool firm producing 
medium size and not employing women 
the fitter, 
however, requiring at least a more continuous expendi- 


of must ular energy, doe s not afford so 


tools up to a 


must by now be the exception. The work of 


ture many oppor- 
17 


ployment. Still, women are 


r, and 


and fitt ng 
the 


tunities for feminine en 


engaged in some measure in assembling 
there are tool shops in which they are undertaking 
work of scraping. 


This article is concerned more direct with the work 


of four firms, taken merely way of example. ‘They 
are E. G. W rigley & Co... Ltd... Birmingham, manu- 
facturers of twist drills, milling cutters, ete.: H. W. 


Birmingham, who confine themselves 


Ward & Co., Ltd., 


mainly to capstans and turret lathes; the Churchill 
Machine Tool Co.. Ltd... Pendleton, Sianchester, which 
produces precision grinders and some special drilling 


Ltd... 


machines, 


and H. W. Kearns & Co., Broadheath, 


near Manchester, makers of drillu 


machines: 
combined 
surfacing, boring and milling 

The 


photographs that are fairly representative, 


Thien ly nes and shapers. 


series of reproductions of 


illustrations give a 
though it may 
included 


he mentioned that a light planer is not a type 


on which at least some 


( machine women are employed. 


\ broaching machine also is omitted, the writer not 
having met with women working on these tools. 
Although one or two cases of failure might be men- 
tioned, the work of women generally is entirely satis- 
factory. When once accustomed to moving parts, they 


they apparently cannot get 
hevond a somewhat uncertain limit, though whether this 
| due to an insufficient 
neriod of training is not det The best 
seem to be obtained when a woman superintendent is 
provided to deal conduct, time- 


keeping and dress, while as regards actual production 


rapidly get expert. Often, 


is inherent in the sex or is simply 


ermined., results 


with such matters as 
of work the women are always responsible to the shop 


foreman or other male official. Commonly the women 


enter the works a few minutes later and go out earlier 


than the men, and in most instances they are spread 
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about the shop according to the position of the machines 
they have to control, though some few firms prefer to 
segregate the women. 

One experience has been fairly general—namely, the 
advantage that accrues from providing a cup of tea about 
four 01 lock in the afternoon, with in some instances 
definite stoppage of work for from five to ten minutes. 
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of the charge hand. The products include gear cutters of 
all kinds, angle cutters, side and face cutters, twist-drill 
cutters, etc. A woman is shown in Fig. 4 engaged in 
grinding valve-seating cutters about 6 in. in diameter, 
hardly an unskilled job. In the toolroom, where the 
nature of the work varies more, the proportion is about 
one woman to seven or eight men. They are engaged 

















FIG. 2. MILLING CUTTER TEETH 


Chairs and stools too are quite usual, often being taken 
away at the end of the woman’s period when the man 
comes on to work the same machine. The effect of 
industrial employment on the health of women is in fact 
receiving attention from government officials with a view 
both to the present and to the future. Overalls and caps 
are commonly given and gauntlets and special aprons 
on particularly dirty jobs. Two sets are often provided, 
but the woman has to look after such matters as their 
washing and maintenance. As to the work undertaken 
by the women, an idea of this can be gathered from the 
illustrations, 

At E.G. Wrigley & Co., Ltd., women are engaged on 
all operations in the production of twist drills and mill- 
ing cutters, employment ranging from girls in the stores 
to women for viewing and inspecting, including women 
for floor sweeping. Drills are turned, pointed, fluted, 
tongued, ground, etc., the women working to micrometer 
and Morse taper gages, and the output is found equal to 
that of men and the quality good. One girl will manage 
two lathes, turning shanks on one and the bodies on 
the other. The fluting of wire sizes and of twist drills 
generally up to 1% in. in diameter and grinding by 
women of work up to 2 in. in diameter are common. 

In the cutter section the work of women includes turn- 
ing, milling, backing off and_ relieving, slotting and 
grinding, all up to the capacity of the machines employed. 
A universal grinder is under the charge of a woman, A 
backing-off lathe with a woman turner is _ illustrated 
in Fig. 1; a woman engaged in milling the teeth of cutters 
appears in Fig. 2, while Fig. 3 shows a keyway-cutting 
operation. In milling, the woman does her own setting up; 
but, as is common, before proceeding draws the attention 








WIG. 3 A WOMAN KEYSEATER OPERATOR 




















FIG. 4. GRINDING VALVE-SEATING CUTTERS 


in shaping dies, backing off reamers, grinding hobs, run- 
ning up the flutes of taps, surface-grinding flat gages, 
form-tool work, etc. After a time here the woman can 
deal with most jobs as they come along, though ocea- 
sionally a setter-up is needed. The viewing department 
relating to the twist-drill and milling-cutter section is 
seen in Fig. 5. Here five girls are employed with one 
in charge. Work begins with the inspection of the raw 
material and includes complete inspection and gaging 
of the product, and the women are found at Jeast as 





Mayes 
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competent as men. The women have their own library, 


restroom and messroom and have their own representa- 
When these 
notes were taken, out of a total shop force of about 550 
some 110 were women. 

At the works of H. W. Kearns & Co., Ltd., a section 


has been partitioned off from the main works, and the 


tives on the general messroom committee. 





INSPECTION 











FIG. 6. 


SHAPERS RUN BY WOMEN 


girls and women, to the number of two dozen or more, 
have their own entrance, with a lady superintendent 
in charge of cloakroom, messroom and so on. The women 
work 51 hr., 


53 to the week, and it has been found necessary to check 


while the general hours of the shop are 
timekeeping carefully. The women are engaged on day- 
work, and their places are taken at night by skilled men 
who generally finish the jobs left by the women before 
proceeding with their own work. Jobs are divided into 
really skilled and comparatively unskilled, the first being 
undertaken by men and the older apprentices at night, 
the second class being for women. The latter, as soon 
as they get acc ustomed to the machines, so as to avoid 
the nipping of fingers, ete., readily get expert. In most 
instances they do all their own setting up under the 


charge hand and all their own fastening, except of course 


DEPARTMENT AT 
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for heavy jobs, as shafts. The dress 


making and milliner type of girl has been found specially 


suitable: when once they have undertaken a given piect 
of work, they can do it again without trouble, though 


the firm has had to do some weeding out. 
Fic. 6 


girls are usually employed for 


shows girls on small shapers. The younger 


this work, shaping, say, 











THE WRIGLEY PLANT 


the bottom of a bracket. working from the center of 
the boss. In the turret-lathe department the work is 
lara ly rear blanks, and the tools ar set up by the girls. 


They work to plug and socket gages and to solid end 


] 
blow ks or 


lengths for diameter, calips rs he Ing set to them, 
No serew cutting has yet been done by women, although 


Afte 


they are stamped for pitch, etc., and in the 


this will be attempted. the gear blanks are turne| 


rear-cutting 


section a girl sets the machine to these particulars, fol 
lowing the instructions issued with the machines and 
working to the indexes. Solid block gages are employed 


for depth on milling and shaping machines. In the 


drilling section, Fig. 7, 
spindle Herbert drills. 
In the section, Fig. &, 
two machines—a gear 


Wheels up to 3 ft. 


men at night. 


are Cincinnati, Kearns and two- 


The work is here mainly to jigs 


gear one woman as a rule works 


hobber and 


the milling-cutter type 


of machine. in diameter are cut, but 


fo. 


heavier gears are Kept 


It is found that the woman at the semiautomati 
Bilgram bevel-gear machine can be left to herself pretty 
well after: about three weeks, but in all cases the charge 


hand has to check. Occasionally a girl on a lathe will 


change over to a horizontal miller, and the woman on 


the bevel-gear cutter will change to spur gear, As to 


pay, piece rates preva 1 with time rates guaranteed. In 


some instances, as when the rl may require a consider 


able amount of help, the charge hand has a percentag 
Ile therefore gets the benefit of teaching 


kly. The balance is of cours 


of the balance. 
the girl to do the work qui 


1 


the difference between the amount earned at rates 


and the ordinary time rate, and this balance or differenc 
is divided, as stated, and the charge 
hand, the latter taking one-third of it. The 
Then in regard to the gear-cutting 


between the girl 


system Is 
found to work well. 
section, in addition to the weekly rate a bonus payment 
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is made for each tooth cut, whatever the size. A lengthy 
schedule of prices for gears of various pitches and widths 
is avoided, and large gears have to be taken with the 
small. 

At the Churchill Machine Tool Co., Ltd., women are 
fitting and grinding, internal and 


turning, drilling, 





DRILLING OPERATIONS CARED FIG. 


FOR BY WOMEN 


FIG. 7. 





14, No 
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proved most successful. They control internal and 
external, plain and cylinder-grinding machines and work 
well within the half-thousandth limit. They will talk 
in quarter-thousandths and are in fact very skillful in 
the use of the micrometer. In internal grinding about 


one week’s training is found sufficient. A woman does 








8. WOMEN IN THE GEAR-CUTTING DEPARTMENT— 
EACH OPERATOR ATTENDS TWO MACHINES 





They take the place of lads 
of men, as applied to 
No are 


The women engaged are 


external. 
rather than 

skilled work. young = girls 
emploved. 
those who enter the factory with a 
serious purpose and have homes to keep. 
Several widows of men who were pre- 
viously employed in the same shops and 
have been killed in’ the European 
War are included. The firm is very 
well satisfied with the result of its ex- 
periment, for under competent super- 
vision the women are proving efficient. 
Women are also employed in the stores 


and on the sawing-off machines, 
cutting off steel for use in the small- 
tool department. In lathe work the 


women after one week were regularly 
small 


roughing-out such details as FIG. 9 
handwheels, bushings and __ pulleys, 
using calipers that are set to a sample. In_ short, 


they do here the work that apprentices 
would undertake. The turning foreman, an assistant to 
the general foreman, has the duty of training the women, 
who in instances work to limit In the 
fitting shops women undertake such jobs as tapping small 


Fig. 9 shows 


younger 


gages. 


some 


parts, removing burrs and assembling. 


women fitting small detail parts of the grinders. A 
woman will also be seen at a radial drill and on a 


machine for graduating the scales that register the tapers 
on the grinder tables. Drilling is to jigs. 

In the small-tool department women 
cutters, and they are also installed in the milling shop 
for such work as keyseating shafts and spindles. Women 
again are employed in the material stores, serving out 
and packing under the charge of the storekeeper, and 
they pack casehardening material in It i 
however, in the grinding department that women have 


are milling 


boxes. 1s 


> 


FITTING 





GRINDER PARTS AND GRADUATING SCALES 

her own setting up for such jobs as finish-grinding 
The fore- 
man checks, of course, both The 
kind of job that is usual in this section cannot always 
be regarded as repetition work, yet the firm mentions 


that little time is lost in transferring from one job to 


internally grinder workheads and_tailstocks. 


machine and work. 


another. 
At their two works H. W. 


ham, are employing more than 120 women. 


Ward & Co., Ltd., Birming- 
A feature 
is that the firm has set up a special department in 
which women are taught for a week or so before being 
passed into the shops, and this plan is now being 
followed working 
machines, girls are employed to act as shop clerks in 
the foremen’s offices. The range of work undertaken 
can best be gathered from the illustrations of sections 
of the two works, given in Figs. 10, 11 and 12, which 
relate to the Lionel St. works, and Figs. 13, 14 and 15, 


bv some other conce>rns., Besides 
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which have reference to the Bournbrook works. In Fig. 
10, women are seen fitting up countershaft parts and 
rotary pumps. The work here is tapping, drilling and 
filing, besides assembling the parts and painting them, 
“war finish” alone being permitted for machine tools 


hy the Ministry of Munitions. In the screw-machine 











| 


S. 10, 11 AND 12. FITTING ROTARY 


= . | 
—— — , , | —_— 
eal fee JE : 





FIGS. 13, 14 AND 15 WOMEN 


Re. 


2: 


betes eo 


nee 
ee 
» 
| — 7 


i 











AND RESTAURANT DEPARTMENT FOR 


WOMEN WORKERS 


FIG. 16. REST 
section exceptionally good work is done, perhaps because 
in other departments, 
grosses of one type of screw, pin, bolt. ete.. 


Automatics and capstan lathes of the firm’s 


there is more repetition than 


not be ing 


nncommon., 








OPERATORS 
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own manufacture are under the control of women. who 
do up. In Fig. 12 a 
seen working two machines—on the one side a horizontal 


can their own setting woman Is 
miller using a plain dividing head and producing pinions, 
on the other hob 


machine—two types generally operated by men. 


side she runs a wormwheel 


while 
bing 











PUMPS; SCREW-MACHINE WORK AND OPERATING GEAR CUTTERS 











AT THE BOURNBROOK PLANT 


In other sections of these works women are emploved 


to circular-mill wedges for tool posts and in the tool 
room in fitting work on collets after they come from 
the miller, in finish-turninge collets to a collar gage for 
taper and boring to size, They also drill die holdei 
and turret parts to jigs, drill tool posts to marking out, 


drill countershaft collars, ete., a girl on a four-spindle 
drill undertaking drilling to jigs, reaming and tapping 
on turret rest parts. Another fits lubricator tubes to 
countershaft pulleys. Jobs not shown include boring 
and turning countershaft pullevs in turret and center 
lathes, pulleys up to say 16 in. in diameter being 
machined, the woman in this case fastening them herself, 
In the grinding shop, women work plain external, 
surface, ring and internal machines, 

Fig. 13 shows a part of the inspection department 


at Bournbrook, a woman gaging with a micrometer the 
parts required on turret and « 7 stan lathes produced hy 
firm. In Fig. 14 the friction 


jig, Fig. 15 shows a 


the womar is drilling 


rings to and turning operation 
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relating to stops for cross-slides and saddles, which are 
machined from a square bar. Fig. 16 shows the type 
of messroom for women, as fitted up by H. W. Ward & 
Co., Ltd., and by other firms. Women 
ployed here in working Fellows gear shapers, a woman 


are also em- 


attending both to a machine for cast-iron gears and to 
one producing steel gears, both of which are set up by 
Women with the Birmingham firm are also 
cutting keyways 


a man. 
running slot-milling 
others besides the simple type. 

The illustrations that have been given here afford a 
fairly adequate idea of the workshop operations in which 
women are engaged in Great Britain for the production 
of machine tools and small tools. Clearly, however, they 
are not all-embracing; and if the whole of mechanical 
engineering had been taken as the province of the article, 
a good many more new applications of female labor would 


machines, and 


have been considered, ranging from marking off to such 
processes as acetylene welding, brazing, the building up 
of rotors for steam turbines, the production of aéroplanes 
and of many of the smaller munitions details. 
Any engineering employer in Great Britain who has 


Course 


doubts as to the possibility of female labor can often 
get them set at rest by consideration of official photo- 
graphs. The Ministry of Munitions has a collection of 
several hundred, all, according to the official announce- 
ment, “indexed and arranged under the trade or operation 
which they represent; they are at the service of firms 
considering the dilution of labor and can be examined 
at the offices of the ministry.” The illustrations to this 
article, having been specially taken, form no part of these 
official photographs. 


es 
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South American Trade 


By AnrHoNy Brown 


I have noticed on your editorial page in several recent 
issues discussion of the question of American manufac- 
turers entering the South American field. Having a 
number of notes made at the time I was engaged in fur- 
thering American trade in South America a few years 
ago, I append them herewith, as they may be of interest 


in this connection: 

here: A branch 
manager or representative should speak the language 
Portuguese for Brazil, Spanish for the other countries. 
How much business would a German manufacturer do 
if he sent to the United States a representative who 


This point should be emphasized 


spoke only German and who was loaded with advertising 
matter in the same tongue ? 

We Americans are notoriously wretched linguists, and 
our attitude is well illustrated by that of a fellow-traveler 
encountered in Peru, who protested: “You are making a 
great mistake in speaking French or Spanish or any other 
foreign language. Speak English only. Then all the 
others will have to learn it, and it will become the world 
language!” This course is not recommended to him who 
would do business in South America. Of course, there 
are many English-speaking people with whom business 
can be done; but to be in an unassailable position to do 
business permanently, you must reach the citizens of the 


country. 

Attractive advertising matter should be prepared in 
the proper language and designed to appeal to the pros- 
pective buyer in the country where distributed 


His 
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attitude of mind is somewhat different from that of our 
purchasers at home. 

All samples, drawings, ete., should be especially de- 
signed to catch the eye ol the nontechnical buyers, the 
majority being of this type. A blueprint or line draw- 
ing means little to the average man, but a handsome 
picture in colors, a clever working model, souvenirs that 
bring out the value of the article for sale—all count 
heavily. 

Especial stress should be laid upon the appearance and 
social qualifications of those who would do business with 
the government officials. Proper introductions are very 
valuable, especially good letters to prominent persons. ; 

A suggestion that made to 
several firms, and that is to ransack the American tech- 
nical schools and colleges for Latin-American students, 


is here offered has been 


with a view to securing some of the better ones at gradua- 
tion, training them for a year or two in the shop and 
sales ends and then sending them out to Latin-America 
to “push the line” in a way that only a representative 
with this equipment is prepared to do. 

A striking example of what results may be obtained 
by this course is the case of a young Colombian of fine 
old Spanish descent, a graduate of an American college. 
He entered the employ of a large wire-fence firm, and 
after a short training in both the shop and sales depart- 
started for South America to introduce the 
In Chile alone he placed agencies and secured 


ments he 
fencing. 
guaranteed orders for at least $50,000 worth of business 
per year, while in Argentina, where I met him a couple 
of months later, his prospective business was already 
over $100,000. 
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Reducing Neyway-Cutter Cost 
By J. E. 

The wear on an ordinary cutter makes the cost of 
cutting Woodruff keyways high enough to cause the 
department head much thought. 

The cutter shown has proved itself to have a life at 
least. twice as long as that of an ordinary cutter, prob- 
ably due to the fact that the shearing effect. of the 
tooth not only eliminates chatter, buf*also seems to hold 


BRACKETT 












— 


KEY CUTTER 


SPECIAL 


the cutter to size much longer than is the case with 
ordinary straight teeth. The cutter is made with the 
teeth cut at 25 deg. to the center, right and left hand, 
and this angle by experiment seemed to give the best 
results. 

By making these cutters in one long bar, then parting 
them off to the correct width and welding the cutter 
proper to a cold-rolled steel shank, the cost of making 


can be considerably reduced 
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Measuring Screw Threads in the 
Small Shop 


By Joun H. 





SY NOPSIS—Measuring screw threads is a task 
that is undertaken with uncertainty in many shops. 
Ring and plug screw gages are commonly used, but 
do not always throw true light on the existing 
errors, This article tells how the small-shop man 
can measure threads with certainty, and also points 
out the sources of error to be looked for. 





Casey was a good Irishman and a better mechanic, and 
was disgusted with the loss of time in his shop when it 
came to fitting screw threads. 
studs to drive, and it was always a matter of sort and try 
to find those which would go in with the proper amount 
Some of them would fall in like a shot in a 
So Casey 


There were a good many 


of pull. 
barrel and others would not even enter the hole. 
rigged up a block as shown in Fig. 1 in order that he 


ae > 





FIG. 1. THE OLD METHOD OF TRYING A SCREW IN A 
STANDARD HOLE STILL ANSWERS 





THE SCREW SEEMS TO 


PLUG 
HAVE A MONOPOLY ON THREADED HOLES 


FIG. 2. CRUDE AS IT IS, 


might establish a standard. He succeeded in having his 
screws made to fit the block, but found that tapmakers 
seemed to have a difference of opinion regarding the size 
of a half inch. Casey, “what an argu- 
ment them fellows would have about the diameter of the 


“Begorry,” said 


earth if they’ve got such a difference of opinion on a half 
inch !” 

This variance in the sizes of taps exists for the simple 
reason that the learned bodies mentioned in the article on 
page 1017, 
standards, did not complete their job and also establish a 


when establishing the various screw thread 


Van DEVENTER 


set of maximum and minimum limits on them. But the 
matter of importance and interest is not what these gen- 
tlemen did not do but what the small-shop man must do 
in order to be sure that threads will fit the holes for which 
they are intended. 

There are twelve errors which may creep into the thread 
of a nut and there are twelve similar errors which may 
creep into the threads of a screw, so all together we have 
These, 


for the sake of clearness, are arranged in the accompany 


twenty-four reasons why one will not fit the other. 


ing table. 


Making the outside and root 
small will not affect the fit unless these errors are exces 


diameter of a screw toc 





FIG. 3. T THE WRONG THREAD 


FIT 


THE RIGHT PITCH, BU 
ANGLE FOR A PERFECT 











FIG. 4. THE SCREW TOO SMALL, BUT BINDING IN THE 
LEAD, SO THE CONTACT IS LIMITED 
sive. Conversely, making the root and outside diameters 


of a nut too large often helps things instead of harming 
them. When the reverse is true, however, and the outside 
diameter of a screw is larger than the root diameter of 
This is usually what is encoun- 
tered when one tries to screw a V-thread into a U. S. S. 
nut. The way to overcome this difficulty is to keep the 
V standard out of the shop. 
angle on either screw or nut makes a defective fit which 


the nut, there is trouble. 


Sometimes the wrong thread 


cannot be noticed because the pitch happens to be right. 
A case of this kind is shown in Fig. 3, where there is 
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contact at the extreme corners of the threads and conse- 
Another poor fit is 
shown in Fig. 4, in which the lead is stretched, apparently 
making a tight driving fit, but in reality having contact 
only on the surfaces of two or three threads. 


quently no shape but a very poor fit. 


Sometimes the pitch of both nut and screw may be 


right, the lead right, the angle right, the outside and root 


ERRORS IN THREADED WORK 
{| Too large 


Diameter (outside) ‘ ) Too small 


Diameter (pitch) ...... ° Na canes 
Diameter (root) ; a pats A 
a : { Too large 
Angle of thread - } Too small 
ae : } Too large 
itch of threads - | Too small 
Lead—Not uniform 
Burrs and bruises 
diameters right, but everything all wrong nevertheless. 


This is because of the vital dimension, which cannot be 
seen and which is hard to measure, which is known as the 


YY 
y» 










jij 


DIAMETER ARE HARMLESS 





FIG. 5. 


SOME VARIATIONS IN 





FIG. 6. THE PITCH RIGHT, THE LEAD RIGHT, THE ANGLE 


RIGHT—BUT ALL WRONG, NEVERTHELESS 
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A SCREW 
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FIG. 7. TESTING THE LEAD WITH PITCH GAGE 


pitch diameter. A case of this kind is illustrated in Fig. 
6 and would give a very shaky fit, while an error of the 
opposite kind in which the threads of the screw were too 
thick would make it impossible to enter the screw. For- 
tunately for most small-shop purposes, it is safe to assume 
that the angles of threads on purchased taps and dies are 
correct. Also for this class of work it is quite possible 
to test the lead of a screw by means of a gage such as 
shown in Fig. 7. These gages run from 2 to 4 in. in 
length, depending on the fineness of the pitch, and a little 
experience will make the shop man an expert in their use. 

Limit thread gages for testing pitch diameters form a 
means of inspection that is absolutely decisive. These are 
used on precision work, but an individual gage is required 
tor each diameter and pitch, which usually limits their 
application to shops in which a large quantity of pieces 
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For 
average small-shop requirements, which will not éall for 


having a limited number of thread sizes are handled. 


measuring every screw used, three methods of measuring 
the thread micrometer, the 
ball-point micrometers and the two- and three-wire sys- 
The latter can be used with an ordinary pair of 


pitch diameter are available 


tems. 
mikes such as will be found in every small shop, and will 





FIG. 8. LIMIT THREAD GAGES TESTING 


DIAMETER 


FOR PITCH 








FIG. 9. MEASURING THREADS BY THE TWO- AND 


THREE-WIRE SYSTEMS 





FIG. 10. TESTING A TAP FOR WARP BETWEEN LATHE 
CENTERS 

give as accurate results as anv method of measurement, 
although a little slower than the special micrometers made 
for this purpose. The method of using the two- and three- 
wire systems is indicated in Fig. 9. Wires are taken of 
proper size and measurement made across their outside 
The mi- 
crometer readings are compared with a table which gives 
the reading in terms of pitch diameter. Tables for this 
purpose for all of the standard threads can be found ir 
the “American Machinist Handbook,” pages 30 to 40 


diameters when laid in opposite thread spaces. 
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While the thread angles on taps may be assumed to be 
correct, there are other things which it would be well to 
check up as soon as the taps come into the shop. A set 
of inspections for checking up taps are illustrated in Figs. 
10 to 13. The first illustration shows a tap placed be- 
tween lathe centers and being tested for warp and eccen- 
tricity due to distortion in hardening. Fig. 11 shows the 








FIG. 11. COMPARING THE LEAD OF A TAP WITH THAT 
OF THE LATHE LEAD SCREW 

Ris: 28 

ke: S%s 

Pie « 2a 

fh 
— 

FIG. 12. MEASURING THE OUTSIDE DIAMETER OF THE 


TAP TO INSURE A FULL ROOT DIAMETER 


means of comparing the lead of a tap with that of the 
lathe lead screw, which will indicate an error in the tap 
An indicator 


side 


provided the lathe screw itself is accurate. 
is held in the tool post with its needle against one 
of the tap face, the lead screw is engaged, the operator 
turns the belt by off on the indicator 
needle from space to space, observing any fluctuation as 
the needle comes to rest on successive flutes. If the tap 
lead is right and the lathe screw lead is right, there should 


and eases 


hand 


be no variation on the indicator. 

The outside diameter of the tap must be large enough to 
This is 
measured with a pair of “mikes” as shown in Fig. 12. 
The final test is that of the pitch diameter, which is made 
as shown in Fig. 13, and which has been explained ir. the 


insure a full root diameter of the tapped hole. 


description of the three-wire system. If a tap passes these 
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four inspections satisfactorily, it is a pretty good tool as 
To that the 


hased ll fj 
iis | 


far accuracy is concerned, insure holts, 


as 


serews and studs that are pur outside wi t prop 


erly into threads made with such a tap, it is advisable to 
inspect one or two of such studs, bolts or screws in every 
them into a block such 


one hundred by means of running 


as shown in Fig. 1. This, called selective inspection, will 
call attention to batches of screws which are running ove 
or under size, in which case a further inspection of each 
screw in that batch may be made if desired before return 


s advisable for the small-shop 


It 


man to protect himself in buying 


ing them to the maker. 
such serews by submit 


hat he gives the order. 
the that 


ting a similar gage at the time t 
Dies best 
comes from them. 


inspected by examining work 


Do not, 


are 


however, make the mistak« 








as did one small shop man Ot testing an adjustable die 
= 
3 
ft 
4 
— 
\ Wit | l omen thai 5, 
Pv iii S14 CG 
——_— 
FIG. 13. MEASURING THE PITCH DIAMETER WITH 
“MIKES” AND WIRES 
with stock that was larger than that intended for the 


chasers that were used. The chasers were supposed to cut 
but after the work came out of 
One 


still 


twelve threads to the ine hh, 
the die he could find but thirty-five threads in 3 in. 
he Is 


of them had disappeared mysteriously, and 


hunting for it! 


Lifting the Shaper Chuck 


By G. A. Remy 


The vise, or chuck, on large shapers is heavy and, owing 
to its form, difficult to lift and place in on 
Recently I saw three men put a large 
the 


position 
the shaper table. 
chuck 


manner: 


in position without trouble, in following 


Before the chuck was removed from the shaper, a piece 


of iron pipe was clamped between the vise jaws, the 


ends of the pipe protruding from the chuck far enough 


to furnish a grip. A man on each side lifted the chuck 
and, thanks to the pipe, easily held it in position over 
the table while a third man inserted the binding bolts 


and wiped away any chips that had fallen from the chuck 


to the table. 
This is a simple method, but one not generally prac- 


ticed. Besides avoiding the strain on the men in lifting, 


the machine is saved many which generally 


hard knocks, 


result when the men lifting the chuck have a poor grip. 


This idea is not original with me. I have seen it used 


by shaper hands 
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Cast-Iron Pumches and Dies for 
Car-Fender Details 


By RosBert 





SYNOPSIS 
ing the carrier arm two operations are performed. 
The bar is first placed on the die, and the end of 
The bar is 


In the punch and die used in mak- 


the part is flattened with the punch. 
then slid against a stop in another position of the 
die, and a depression is formed with a pin in the 
punch. The tool for form ing the side hanger is 
fitted with an equalizing de vice. 





On pages 894 and 978 are illustrated some of the 


punches and dies designed and used by the Narragan- 


sett Machine Co., Providence, R. I., in making parts 
of car fenders. In this article other similar tools are 


shown. Their interesting feature is that cast iron is 


used in their manufacture. They are not machined, as 
the scale on the faces provides a hard wearing surface. 
These tools, as well as those illustrated in the previous 
articles, are good examples of this type of punches and 
The stock is heated before the various bending or 
The rate of production is also given 


dies. 
forming operations, 
in the articles. Some of the simpler machine-steel or iron 
fundamentals on car fenders are here illustrated as made 
with cast-iron punches and dies. Many companies are 
using punches and dies of either machine steel or tool 
steel With materials, 
expensive machining operations are necessary. The block 
of steel must be machined to the desired contour; and 
when this shape is somewhat complicated, the work de- 
mands high skill and is comparatively slow. 

When the tool is made with a combination of machine- 
steel shank or base and _ tool-steel forming element, the 
task is even more difficult. The machine-steel part must 
The tool-steel element 
Then the latter must be 


for similar work. tools of these 


be machined. must also be ma- 


chined to the required contour. 


MAWSON 


hardened and ground. This is often a difficult opera- 
tion, as there is danger of cracking during hardening. 
The grinding takes a long time, as much of the surface 
must be finished by hand with an oil stone. The two 
elements are fastened together with screws and dowels 
to form the completed punch or die. 

When the tools are of cast iron, most if not all of 
this machine-shop work is avoided. Patterns are built 
up to agree with the design furnished by the drawing 
office. Castings are then made from these patterns and 
in most cases used without any machining whatever. 
Where machining is performed, it is only on the shank, 
to make it fit the punch press. The hard skin sur- 
face left on the castings is an advantage, as it 
wear that would be caused by the punch and dies coming 
in contact with the bar being bent or formed. 

On the tool used in forming the carrier arm two opera- 
tions are performed. The first flattened with 
two flat surfaces on the punch and dies. The flattened 
bar is then placed in a depression on the die and the 
punch fed down. This punch is made with a button 
and, as it is forced Cown, forms a hollow in the carrier 


resists 


bar is 


arm. 

The next tool is designed to bend the end of the pilot- 
bracket into a circle. This is done by dropping 
down a loose circular bar over the heated bracket; and 
when the punch is fed down, it bends the piece around 
The last tool is provided with a fulerum 
This is an advantage in forming 


hoard 


the guide bar. 
pin on the punch. 
long parts from rough stock, as it allows the tool to 
conform to any variation in thickness. 

It will be seen from this and also the previously men- 
tioned articles how elements may be formed by the use 
of cast-iron dies. Other parts can be made with similar 
tvpe of tools and their advantages completely utilized. 








FIG. 2 


FIG. 4 


FIG. 6 


CAST-IRON PUNCHES AND DIES FOR CAR-FENDER DETAILS WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 
Operation—Forming the carrier arm to the contour shown 
in Fig. 1. The bar is first placed on the die at A and the end 
(attened with the punch. The bar is again heated and placed 
on the die at B. When the punch is forced down, a depression 
ts formed in the bar, as shown 
FIGS. 4 AND 4-A 
Operation—Bending bracket, 
heated bar is placed over the rod in the die 


Fig. 3. The 
When the punch 


pilot-board 


is forced down with the press, the end is bent over. A rivet 


is placed in position, as shown, in a subsequent operation. 


FIGS. 6 AND 6-A 
Operation—Bending hanger, Fig. 5. The 


placed on the die, being located by the stop plate at the rear. 
It will be 


side plate is 
The punch, forced down, bends the parts to shape. 
observed that, as the part is long, the punch can fulcrum on 


a pin to form an equalizing means. 
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Balancing Ways with Drilling 
Attachment 
By E. V. 


shown 


ALLEN 


The balancing in Fig. 1 were made by 


ways 


the Western Foundry and Machine Works, Topeka, Kan., 
some 25 or 30 years ago. The drilling-machine attach- 
ment is very handy for drilling weight holes. An 

















FIG. 1. BALANCING WAYS WITH DRILLING ATTACHMENT 


assortment of weights is kept close to the machine, and 
it is but a matter of a few minutes to find a weight 
that will balance. A special set of holding jaws, shown 
clearly in Fig. holds the pulley drilling 


more while 











JAWS 


FIG. 2. CLOSE VIEW OF PULLEY-HOLDING 


These jaws slide on a crossbar and simply 
hook over the rim of the pulley. The drilling spindle 
fed in or out by a hand lever. The entire drilling 
head has a cross-adjustment intended for on very 
than to 


into the rim. 


is 
use 
wide pulleys where more one hole has be 


drilled. 


Repairing Drill Spindles 


By Pau Cyr 
After some 20 drills were so worn 
in the tang slot B in spindle A that it was almost im- 


possible to hold drills in them. To repair them, I worked 


years of hard usage 


out the following scheme, which has proved successful 
after three years of hard work, with the advantage that 
a spindle can be repaired at a small cost, should the 


same trouble again arise. 
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I made a fixture G with removable bushing J, in which 


the spindle was inserted. Screw J was tightened, to 
steady it, and the bushing was drilled through at B. 
It was then removed and the counterbore H inserted 


in the hole and counterbored deep enough to take the 
head of the plug C, the plug being flush with the out- 
side of the spindle. The spindle was turned and the 
operation repeated on the other side. 


The plugs C, of hardened tool steel, were then inserted 


in the holes. The collars D, of machinery steel, were 
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REPAIRING DRILL SPINLDES 

made and bored to fit the spindle. The slots £ were 
cut for the drift and a threaded hole for a screw to 
hold it in position. The collar was put on the spindle 


and the slots brought to correspond with the slots in 
The spindle was spotted for holding the 
and the screw tightened down. The plugs C are 
of sufficient length to bear against the of a drill 
or collet and, should they become worn at any time, can 
be removed and new ones put in place in a few minutes. 


the spindle. 
screw 


tang 


Fitting Dovetailed Patches 


By ALFRED STROTHER 


A dovetailed piece is a convenient means of patching 
or piecing on metal-pattern work, etc. When driving, if 
the male member is a little large or fits imperfectly, the 
edges are apt to curl, buckle, turn up or tear out. This is 
especially true if the “tail” is thin. 

A simple stunt that prevents this trouble is to back up 
the two pieces against each other when ready to drive. 
If the size and shape of the work permit its use, the bench 


vise is handiest for this; if not, C-clamps will serve. When 
the dovetail is fitted so that it will enter, begin to drive, 


then clamp tight enough to hold securely and drive. If 
there is any crowding, the male will stall, which can be 
easily remedied; and the misfit is found without tearing 
out the slot or bruising and curling the edges. The sur- 
faces sliding contact should be smooth, and a little 
oil should be used. 
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Making Wire Guards for Electric 
Incandescent Lamps 


By ErTHan 





SY NOPSIS—W hile 


descent lamps are made in a large variety of 


the wire guards for incan- 


the general principles of manufacture 


The fac lory where th is artic é 


forms, 
apply closely to all. 
was obtained turns out huge quantities of guards 
of all kinds, but only the more representative or 
unusual methods are shown. 





Disregarding the various individual forms of incan- 
descent-lamp guards, they may be broadly divided into 
those which are locked on and cannot be 





two classes 
removed, except with a special key or tool, and those 
which can be put on or removed with-the fingers. With the 
rapidly increasing use of tungsten and other valuable 


VIALL 


trouble hunting or 
is desirable. 


lights, 
light 

hook by which they may be 
or any projection. The guards at D) and E are 
that may be put on or taken off 
Those at F, G, // and IT are of the Loxon type, the last one 
being fitted with a reflector. All of the last-indicated 
guards are locked by means of a small screw having a 
triangular-shaped head set that the 
screw cannot be turned except with a special form of 
socket wrench or key. 
lock that is very difficult to operate without the proper 


any place where a_ portable 


Some of these are provided with a 


hung from shelves, nails 


the kind 


with the fingers alone. 


socket, so 


into a 
This forms a simple and effective 


means, 


wire in the common guards will run from 


The 


The basic 
13 to 13 


“ribs” vary in size and shape 


rncp 
page ° 
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FIG. 1. SAMPLES OF WIRE LAMP GUARDS 


FIG. 2. SOME OF THE PARTS USED 











FIG. 3. ONE OF THE WIRE-FORMING MACHINES 


lamps, some protection against easy theft is imperative. 
A good locking type of guard not only protects the 
bulb against breakage to a large extent, but also from 
unlawful removal. The McGill Co., 
Valparaiso, Ind., makes a large variety of both kinds, 
the former being marketed under the name of Loxon. 
Some of the principal methods employed in its factory 


Manufacturing 


for quantity production will be described in this article. 
A few representative forms of guards are shown in 
Fig. 1. A, B and C are handled guards, for drop 


FIG. 4. MACHINE FOR CORRUGATED RINGS 
according to the form of guard. Two of the different 
shapes of ribs are shown at A and B, Fig, 2. The 


“hoops” may be made of sheet metal, straight wire bent 
and D. The wires 


that is, on 


to circular form, or corrugated, as C 


E, F 


of the guards these wires are so placed as to prevent 


and (ry are used for “/ ushions” some 
the guard from contacting with the glass of the lamp and 
cushioning effect. These 
mandrel, then cut as at # 


the last two Two 


are so strung as to have a 
wires are wound on a long 


and next bent to the form shown by 








1070 AMERICAN 


screw sockets for the Loxon type are illustrated at //. 
The SCTeWR, with three-cornered heads, for these sockets 
may be seen at J, 

Some of the ribs on certain portable or other guards 
are not bent at all, but are made from short, straight 
pieces of wire rod. These are shouldered or threaded 
on the ends as desired. Some of the ribs are quite 
complicated in form. However, the majority of the ribs 
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wound, the operator pushes the guide along the bar C 
by means of the handle D. The mandrel has a slot in 
it running lengthwise, deep enough for the insertion of 
one jaw of a special pair of shears, After the mandrel 
is full, the shears are worked down this slot, cutting 
the wire as it goes. This makes short pieces like the 
one shown at FE, Fig. 2. The special shears for this 
work are shown in Fig. 6. A is the jaw that is placed 











FIG. 5. WINDING WIRE ON A MANDREL 














FIG. 6. WIRE-CUTTING SHEARS 


























FIG. 7. SMALL WIRE-CLINCHING PRESS 


are made on standard four-slide wire-forming machines, 
like the one shown in Fig. 3. These take the wire from 
the reel, bend, cut and drop the ribs into a box. On 
most of the work, only three slides are used. The 
machines run at about 75 strokes per minute. 

The corrugated “hoops” are made in the machine seen 
in Fig. 4. The wire feeds through the straighteners at 
the left and in between toothed rolls, geared together, 
as at A. After passing through the rolls, the wire strikes 
a deflector that causes it to curl against another, and so 
on, the result being a spiral, as at B. The setting of 
the deflectors determines the diameter of the spiral 
formed. A cutter at C cuts the wire into rings. While 
this cutter is shown swung out away from the work, it 
can be swung in so as to clip the wire as it feeds down. 

The fine spring-wire cushions previously referred to 
are wound on a mandrel, Fig. 5. The wire feeds from 
a reel into a set of friction rolls at A and from there 
onto the revolving mandrel at B. As the mandrel is 


FIG. 8. SPECIAL CLINCHING MACHINE 


in the slot and pulled along as the upper one B is worked 
by means of the upper handle. 

The assembling methods are almost as varied as the 
forms of the guards. Some are simply “hooked” together 
by hand and are clinched with small hammers. Others 
are assembled and then the hooks clinched, as in 
Fig. % The rams of these little bench presses are 
worked by a foot treadle, so that the operator has her 
hands free to manipulate the work. 

One of the Loxon type of guards is made in two 
semicircular parts A and B, Fig. 8. The hoop in this 
case is made of two semicircular pieces C and D, which 
are perforated for the insertion of the rib wires. The 
collars are made of sheet metal, formed as shown at EF 
and F. The ends of the ribs where they are inserted 
in the holes in the collars are first bent at right angles. 
The halves of the guard are assembled by hand sub- 
stantially as indicated by the parts shown. A half is 
placed in the clinching device, as indicated at G. The 
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part #/ is then swung down on the work, bringing part 
I snugly around the ends of the ribs where they enter 
the collar. The lever J operates the locking latch. With 
the work locked in, the lever X is pulled; six slides move 
in their individual slots under the projecting ends of 
the ribs inside the collar and bend them close up against 
the inner surface. This securely clinches them in place. 
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The screw sockets are clinched, or staked, into the 
locking collars in small hand presses, Fig. 11. One 
is shown in clinching position at A. About one gross 
per hour is turned out on each of these little presses. 

Nearly all the guards are tinned. This is done in the 
usual dipping way. Fig. 12 shows an operator holding 
a guard in special tongs ready to dip it into the melt 








a 
4% ana 


AC 














FIG. 9. ANOTHER VIEW OF CLINCHING MACHINE 





FIG. 11, CLINCHING SCREW SOCKETS INTO THE COLLARS 


Another view of this same fixture is given in Fig. 9, 
together with the parts differently placed, so as to give 
a good idea of the work and mechanism. A large number 
of these machines are used for the different guards having 
sheet-metal locking collars. On the average guard an 
operator will turn out about four gross in nine hours. 

On some forms the outer ends of the ribs are held in 
a sort of spider, or “button,” as it is called. The ends 
of the ribs are placed in one of these buttons, and then 
the guard is placed over a slotted post, as in Fig. 10. 
A pressure on the foot treadle of the press clinches the 
projections of the button tightly onto the rib ends. The 
post is piaced on a swinging arm, so as to be easily swung 
away from under the press ram for loading or unloading. 
About eight gross will be turned out by a good operator 
on one of these presses, 





FIG. 10. CLINCHING BUTTONS ON THE WIRE ENDS 








FIG. 12. TINNING THE GUARDS 


tin. After being tinned, the | 
as shown, just back of the workman. 


irds are placed on rods, 


Since the tinning is done after the guards are com 
pletely assembled, the tin gets into the threads and 
screw sockets. This is remedied on the apparatus seen 
in Fig. 13. A small gas jet is made so as to shoot a 
fiame up into the socket placed above it. Six or more 
of these jets are made in the horizontal pipe, and the 
guards are laid in place. As fast as the tin melts, the 
operator takes the guard and with a quick jerk knocks 
the tin out of the threads and sockets. 

Where short wire rods are employed, as in some of 
the portable guards, the ends are turned down so as to 
form a shoulder where the retaining ring goes on, This 
is done with a hollow mill in a lathe fitted as in Fig. 
14. The hollow mill is held in the chuck at A and the 
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MELTING TIN OUT OF THE SOCKETS ON A 
SPECIAL GAS FIXTURE 


FIG. 13. 


U 


eo 
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HOLLOW MILL AND QUICK-ACTING WORK 
HOLDER FOR THE LATHE 


FIG. 14. 

















TAPPING HOLES IN END NUTS WITH 
REVERSING ATTACHMENT 


FIG. 15 


rod B fed into it. The rod is held in an eccentric-jawed 
vise operated by the lever C, which acts both as a locking 
lever and a handle to push the carriage with. Where 
the ends are threaded, a die is used in place of the 
hollow mill, but the holding fixture is practically the 


same, 


AND TAPPING WITH THE AID OF 
SMALL Box Jas 


Rarip DriLLiIne 


On guards having ribs made of rods curved in at the 
ends, the buttons are made of brass, with holes drilled and 
tapped in them for the curved ends to screw into. These 
brass buttons are drilled in little box jigs, like the one 
When tapping the holes, an Errington tap- 
ping head is used, as shown. An operator will drill 
about 170 of these buttons, or top nuts, per hour, four 
Tapping is done at the rate of about 160 


in Fig. 15. 


holes each. 
per hour, four holes each. 

The wooden handles on the portable guards are screwed 
on in the machine illustrated in Fig. 16. The guard 
part is held in the spindle socket at A by means of the 
setscrew B. The wooden handle C is locked into the 
sliding carrier by the wrench D. The operator then 
grasps the handles # and F and pushes the handle onto 
the piece A. The spindle drive is through a regular 
tapping mechanism, so that forward pressure engages the 
forces the threaded part into the handle. 
The mechanism 


drive and 
Retarding the work stops the spindle. 
of the drive is shown at the left. It consists of three 


bevel gears, two facing each other on the spindle, with 





FIG. 16. SCREWING ON WOODEN HANDLES ON 
PORTABLE GUARDS 


the driving gear vetween them and facing upward. The 
output of one of these machines is about 100 per hour, 
though this varies with the operator, as in all other cases 
of machine work. 


% 
Grinding Gages in the Miller 


By Gustave A. REMACLE 


At the present time many plants making gages are 
not properly equipped for that class of work, the absence 
of a good surface grinder being the cause of most con- 
cern. Happily, magnetic chucks are plentiful, and it is 
surprising how much a miller resembles a surface grinder 
when equipped with a magnetic chuck. 

One concern, after fixing up the bearings and spindle 
of an old hand miller, mounted a wheel upon the arbor 
in the same manner as a cutter. A handwheel was sub- 
stituted for the lever, for moving the table transversely. 
Another simpler, though less efficient, manner of con- 
verting the miller to a grinder is to bolt a tool-post motor 
grinder to the overhanging arm, the bolt running through 
the hole where the center was formerly. 

While millers may be fitted up so as to grind some- 
what flat surfaces in an emergency, they do not begin 
to compare with real surface grinders, especially for 
grinding gages. One reason why these converted ma- 
chines do not produce good results is that the machine 
is generally so badly worn that it is unfit for milling, not 
to mention grinding, 
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Designing and Drafting 
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By W. Rockwoop CoNnover#+ 





SYNOPSIS—The relations of both engineer and 
draftsman to the work of drafting and to the fin- 
ished drawing. The change in the quality of ma- 
chine-shop labor has pul new burde ns on the one 
who makes shop drawings. Today they Vie ust be 
exple it and covered with details. The care, chang- 


ing and issuing of prints are also discussed. 





The relation of designing and drafting to efficient pro- 
ductive work in the shop is a vital and intimate one. 
Some of the important features of this relation merit 
consideration. Relatively speaking, there are few details 
of manufacture that may be said to be free from the 
influence, either direct or indirect, of the work of the 
engineer. Designing has as much to do with successful 
manufacturing as any other of the several processes pre- 


liminary to and connected with the actual production in 
the foundry and shop. In so far as the engineer realizes 
this basic principle in his labor, to that extent will his 
work prove to be successful and valuable. 

It is essential for the engineer to study manufacturing 
conditions in the shop, in order that he may design appar- 
atus that can be built with the greatest efficiency and 
economy at the same time that it fulfills the require- 
ments of the trade or the individual customer for whom it 
Is designed. He should familiarize himself with the tool 
equipment of the factory in order to avoid, as far as pos- 
sible, calling for sizes and dimensions that will involve 
special processes on the machine floor and render the 
purchase or making of special tools necessary. If the 
purchase or making of special tools cannot be avoided in 
the construction of the design, the possibility of these 
tools being adapted to other work or to future designs is 
worthy of consideration. 

The subject of materials and inventories should receive 
the engineer’s attention. Each new design made should 
embody the use of standard commercial sizes of materials 
carried in stock, as far as possible, including bar and sheet 
metals and other rolled stocks, standard sizes of holts, 
studs, nuts, collars, ete. The careful designer wil! bear 
in mind that the size of inventories depends in no smal] 
degree on his own labor and that he is to a great extent 
responsible for the carrying of spe ial sizes and odd 
stocks of materials. He should also keep in touch with 
the purchasing department and learn the relative market 
cost of the materials he proposes to use, in order to effect 
economies in production. All deviations fram commer- 
cial sizes of materials and from regular shop practice, 
which involve special or additional operations, mean the 
carrying of greater or lesser stocks of these odd-shaped 
parts for the filling of future orders, either for supply 
parts or for complete apparatus. 

A reasonable degree of familiarity with machine prac- 
tices and labor operations in the shop is desirable in order 
that these processes may receive proper consideration 
before the new design is turned over to the draftsman or 
sent to the pattern department or machine floor. Th 


*Prepared for the author's forthcoming book on “Industrial 
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Economics. 


tool maker, pattern foreman, foundry and machine-shop 
foremen are all interested parties in the work of design 
ing. They constitute a valuable aid to the engineer. 
Constant consultation with these men and constant inves 
tigation ol shop methods and practices appear essel tial in 


order to avoid the work of rebuildi vy and changing uppal 


t 
} 
| 


atus in the regular manufacturing departments. 


COOPERATION OF ENGINEER AND SHOP 
It is desirable. also. for the engineer to cultivate the 


good will of the mechanical forces in the shop. Man\ 
shop mechanics possess the genius for improvement and 


invention and are filled with valuable ideas that are often 
useful to the engineer. Some measure of the high cost of 
manufacturing is doubtless due to the design being placed 


n the hands of the draftsman and shop foreman in too 
incomplete a form “al d aiso to the omission ol gathering 
all the useful facts poss le from the shop before the draft 
is made. All this means waste of time and material and 


by working over the design after it has 


a delay caused 


reached the manufacturing department, with a conse- 
quent stoppage to the progress of production. 

It is a far more economical procedure to thrash out thi 
majority of these questions as to materials, foundry and 
shop practice, etc., through investigation and conference 
in the initial stages of the design and to turn over to the 


shop a practically perfect working drawing. By following 


this practice it will often develop that valuable changes 
can be made either in machine processes or materials, <A 
an example, small parts called for in the design to 


made of castings can often be made more cheaply ol 


nil 
or rod stock on the automatics or semiautomatics o1 
stamped and formed out of sheet in a punch press or mad 
as drop forgings. It is also possible in many cases so to 
us to 


reduce the amount of surplus stock to be removed 
admit of finishing the surface by grinding instead of on 
the planer or miller. 

An incomplete or faulty design throws upon the shop a 
burden that does not belong there. It compels the fore- 
man to inspect and analyze each drawing before turning 


it over to the machine or bench hand, in order to ascertain 


if it is practicable and profitable to follow out its pro- 
visions and requirements without question or alteration. 
He does this often with the feeling that, if omitted, the 
workman will discover inconsistencies after the materials 
have been gathered and the machine tools set up for the 
work. He is also on record with his manager or super 
intendent in the matter of living up to his schedules of 
productive output, which he cannot do if the drawings 
are not in proper shape for his men to proceed. 

An incorrect design may also prove to be responsible for 
expensive errors in manufacturing. It may involve 
changes in operations or materials and the building o1 
purchase of spe ial tools that are afterward discovered to 
be unnecessary. To It, also, may sometimes hy directly 
attributed high labor prices and prohibitive factory costs. 

One of the elements that limit the work of the young 
engineer just graduated from the technical school is the 
fact that he has had but a comparatively abbreviated 
experience in the field of technical research and study and 
practically no experience in the field of invention and 
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design. Unless he exercises proper caution, there is a 
tendency to develop the habit of depending on the knowl- 
edge and experience of others rather than striving earn- 
estly to develop his own inventive genius and power and 
accumulate valuable knowledge along the lines of design- 
ing and engineering work. 

Some of these young men who have had a fair degree of 
preparatory instruction and training lack initiative and 
do not possess the proper amount of inventive spirit to 
make them successful in their work. They too often go 
to the shop foreman and machinist and draw from them 
the knowledge needed to fabricate a design and, after the 
labor of putting the shopman’s ideas into a preliminary 
draft is performed, issue instructions to the drafting room 
and manufacturing floor. This is not designing in the 
true sense. 

The young engineer should seek rather to construct th: 
design as fully as possible, first, in his own mind. He 
should develop by minute, critical analysis the picture of 
the apparatus he proposes to build and study it in all 
its phases relating to patterns, molding, machine labor, 
materials, etc., before going to the shop to interview the 
foreman. He will then be prepared to discuss all the 
important points relating to processes in the construction 
with a fair degree of intelligence and will not only create 
a favorable impression of his ability, but will also secure 
the valuable cooperation of those whose help he needs. 
He must not lose sight of the fact that he can get more 
practical knowledge in the shop than he has received from 
his books; and if he is fortunate enough to have received 
a thorough mechanical education through direct personal 
contact with the work of the foundry and machine shop, 
he is all the better equipped for his profession and is to 
be congratulated for the advantave he possesses over 
many of his fellow-engineers. 

It is desirable that the company’s designs embody dlis- 
tinctive features of originality and avoid, as far as pos- 
sible, any duplication of essential details covered by the 
patented designs of competitors, The engineer should 
aim to have his design distinctive in many important 
features, embodying not only the elements of new con- 
structive thought. but also the elements of improvement 
in utility and efficiency. 


CopyinGc Is Nor Goop DESIGNING 


Copying the designs of competitors is not, in general, 
good designing, nor is it indicative of engineering skill. 
Although the copy may embody sufficient changes to avoid 
legal complications, it not infrequently involves the use 
of more material and additional labor operations that 
increase the factory cost above that of the competing con- 
cern. The engineer is required to produce something 
better than his competitor—a design that will perform the 
same or additional functions at a lower cost both for labor 
and material. He must place the company that employs 
him in the lead in producing new designs and superior 
product, if he is to render his services of practical eco- 
nomic value to his employer. And to do this he must be 
a constant student of local factory conditions and of shop 
practices in general throughout the country. 

So much is required of the engineer in these days of 
unprecedented progress in mechanical science that it is 
difficult to enumerate and properly classify al! the varied 
qualifications and elements of knowledge which he must 
possess in order to fully meet the expectations of the 
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bigger corporate industries. The fact that he must study 
his design from so many different viewpoints in their 
relation to utility, economy and efficiency makes it all the 
more certain that his knowledge and training must be 
well-nigh without limit in the breadth of their scope. 


Tue ArT AND PRACTICE OF DRAFTING 


‘In our discussion in the’ present article we have been 
considering the relation of designing to manufacturing. 
We must not overlook the work of the drafting depart- 
ment nor view it as separated from that of the engineer 
and the factory, for the drawing is the medium through 
which the design is interpreted to the shop. Too much 
emphasis cannot be laid on the importance of making that 
interpretation sufficiently clear and complete in detail 
so that errors in manufacturing will be reduced to a mini- 
mum. Nor can he emphasize too strongly the imperative 
need for the draftsman to have had a thorough instruction 
in his work and a fair amount of knowledge of shop prac- 
tices, in order that he may render efficient service to both 
the engineer and the department foreman. 

The draftsman of the present day in frequent cases 
labors under difficulty. One of his chief handicaps is the 
character of the instruction that he has received in the 
drawing school. The schools, in general, have failed in a 
large measure to keep pace with the trend of modern 
manufacturing and to recognize the revolution in shop 
practices W ithin recent years. They do not take into con- 
sideration the fact that a majority of the employees in the 
modern factory are not tradesmen machinists. A large 
percentage of machine and assembly operations have be- 
come specialized until the all-round tradesman mechani 
exists in a minority only. The pupil is taught to make 
drawings technically correct and for the most part suffi- 
ciently clear to the foreman and skilled machinist; but 
for the unskilled workman these drawings are frequently 
a maze of incompleteness and filled with obscure marks 
of form and dimension largely unintelligible. 

We must have drawings that these partly skilled and 
specially trained workmen can read; otherwise, the time 
of the high-salaried foreman or assistant foreman will be 
taken up chiefly with the work of interpretation, when his 
energies should be applied to getting out product rapidly 
at low labor costs. It is possible for one of these workmen 
to become familiar enough with the methods of an indi- 
vidual draftsman to get along fairly well in reading the 
prints that come from his hands. If, however, he is trans- 
ferred to other work and is compelled to use drawings 
made by another person whose methods are different, it is 
quite likely he will be laboring under the same disadvan- 
tages and difficulties under which he originally labored. 

All draftsmen do not work alike in the matter of mak- 
ing drawings explicit for the workmen in the shop. Some 
make drawings much easier to read than others. There 
should be a uniformity of system. Every drawing should 
embody complete information on finishes, clearance, lim- 
its, etc., and contain sufficient notes of explanation to 
enable the machine or bench hand to read the drawing 
readily and accurately. A large amount of time is wasted 
in the shop in an effort to read and understand incomplete 
and ambiguous prints. 

The draftsman must remember that his drawings are 
subjected to severe criticism in the factory when they 
show imperfections and lack of information. If drawings 
have to be returned frequently for correction, the work- 
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man gains a poor opinion of drafting work in general. 
He develops a sort of contempt for the higher-salaried 


man’s inefficiency and in time loses his cheerful spirit of 


codperation. 
CoOPERATION BETWEEN DRAFTSMAN AND SHOP 

The draftsman needs to know more about factory con- 
ditions, tool equipment and shop practices in general. He 
needs to understand the point of view of the workman 
in the modern shop, who labors under the present day 
system of specialization. He should know that under this 
system the employee requires much more detail and gen- 
eral information on his blueprints than in former years 
when the greater percentage of tool operators and bench 
hands were tradesmen machinists. Many draftsmen are 
handicapped by the lack of this shop training and _per- 
sonal contact with present shop practices; and it is evi- 
dent that the young beginner will be far more successful 
later on, if he takes a course of apprenticeship in the 
factory before entering the drafting school. He will then 
understand what a drawing ought to show and will mor 
fully appreciate the value of the information it is intended 
to convey to the workman. 

The drafting room must always recognize the require 
ments of the shop. There is no getting away from this 
principle and avoiding serious loss. Sending out incom- 
plete drawings is a poor way to begin manufacturing. 
Insufficient information on blueprints is a common cause 
of wasted time and labor in the factory and often re 
sponsible for wrong patterns, faulty castings, the scrap 
ping of valuable materals, delays in shipment and other 
difficulties. A poor drawing is a direct cause of high prece 
prices, inefficiency of operation, and is expensive from 
any point of view whatsoever. 

NEED OF Expticir DrawinGs 

If the engineer is not sufficiently explicit in outlining 
and detailing his design, the draftsman should insist upon 
more information. The outline and assembly arrange- 
ment should be complete and show such views and angles 
as will enable the workman to proceed intelligently and 
without delay with his operations. It is hardly necessary 
to state that the drawing should show views that are 
useful to the workman and omit those which are of no 
value. The detail parts on the print should be carefully 
drawn. There should be no confusion of dotted lines and 
uninterpreted details which the workman must have 
translated by his foreman before he can start gathering 
materials or setting up his machine. Location of details, 
too, is important. If the workman learns to find these 
always in the same or nearly the same place, this lessens 
the amount of time he spends in studying the print. 

Uniformity of practice in the making of drawings has 
more to do with reducing the cost of productive labor in 
the shop than most managers recognize. Unless the 
draftsman spends ample time making his drawings lucid 
in details and with sufficient notes of explanation to ren- 
der them simple and easy of comprehension by the average 
lathe hand and assembler who is not an educated trades- 
man machinist, the loss involved in the factory must of 
necessity be large. The workman is not at fault if he does 
not know from an examination of the print what he is 
required to do. He may put a file or polish finish on the 
surface of a casting where it needs only to be milled or 
planed, or he may finish on the lathe or planer surfaces 
that should be finished on the grinder, but it is not his 
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fault. He has not been furnished with proper instru 
tions on his blueprint, and too much is left for him to 
cuess at or, as an alternative, to bother his foreman with 
questions which should not be necessary. 

In like manner the pattern maker is at a loss to know 
how much extra material to allow for in making the pat 
tern, for the draftsman often fails to state wh ther a given 
surface requires planing or simply surface grinding. | 
happens as often as otherwise that the pattern maker 
makes allowance for planing or turning by adding stock 
to the pattern, and the foundry continues to cast accord 
ing to pattern. Thus, the useless and costly process of 
machining goes on until someone discovers the waste and 
error. Now all this trouble emanated from-the engineering 
and drafting department, where it could easily have been 


foreseen and prevented and where a vast amount of econ 


omy in manufacturing processes and materials could be 


provided for by the establishment of a proper system of 
uniformity of practice and harmonious coéperation of all 
departments concerned. 

Neither the designer nor the draftsman can do his best 
work independently of the other. This is one of the faults 
of the present system. There is too much tendency to 
throw responsibility on the other man, and this tenden 
costs the management a lot of money. The burden ol 
straightening out the difficulties and errors falls finally 
upon the shop, where it obviously does not belong. Ws 
need to change the svstem if we are to prevent loss and 
delay in the factory. Sending drawings of new desigus 
and new details into the shop without first ascertaining 
whether the shop is provided with the necessary tools and 
facilities to do the work is bad business from any stand 
point. The amount of new tools and equipment, if an) 
are required, and their cost should be known, as should 
also the stocks of materials available. 

All these questions of factory equipment should be fully 
investigated before the print goes out: otherwise, the cost 
of producing the design or part may show a loss, which 
Is frequently the case where proper consideration to this 


] , LG ; ; 
phase of the subject has not been given. 


INSPECTION OF DRAWINGS 


And here we come to the subject of inspection of draw 
ings. No drawing should be sent to the shop without first 
having been properly inspected. The inspector of draw 
ings must necessarily be a broad-gaged man—above the 


ly everything 


uverage. He needs to know pretty neat 
about manufacturing, includi ¢ the work of the pattern 
shop, tool-making department and foundry in order to act 
as censor and criticize the work of both the engineer and 
the draftsman and correct their mistakes. He needs to 
be familiar with the conditions and processes of produc 
tion in each individual department in order to see that the 
workman gets exactly what he requires in the shape of 
detail or diagrammatic information. It is important that 
he secure the codperation of both the engineer and the 
draftsman in his labors to this end. He should be able 
In looking over the de signer’s sketches and the tra Ings in 


ggestions that 


the drafting department to make many s1 
will not only save labor operations and material and 


cheapen the total cost of production, but which will also 
improve the detail and render the design more efficient 


and salable as a finished product. His field is one of 


| 


unlimited value and assistance from an economic stand 


point, both to the factory management and the shop. 
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The shop has an important part to play in the produc- recorded in a similar manner to that provided for the 
tion of drawings. If errors are discovered, a notice should recording of blueprints. All these records should show 
be sent to the drafting department at once and the cor- _ the location of the tracings in their proper compartments 
rection made before the materials have been put through within the drafting-department storage vaults. 
the several machine processes and expensive alterations ngs 
or repairs incurred. If drawings received by the foreman a 

Improper Crating of Machinery 
or unavailable for use, they should be returned and dupli- Rieeenas, Gatemeeemmeern 
cates called for. Che cooperation of the shop In checking 
the work of the drafting department is invariably bene- 


are indistinct, imperfect or in any manner unsatisfactory 


Evidence as to the foundation for complaints of poor 


ficial in its results. boxing of shipments to South American ports can be 


A bulletin of new prints and of changes made on exist- 
ing prints should be issued daily by the drafting depart- 


plainly seen in the accompanying illustrations. These 
photographs were taken by our own representative on 
the docks at Montevideo, Uruguay. 

The flimsy and inadequate boxing is clearly shown in 
i number of cases in a more or less 


ment and supplied to the foremen of the manufacturing 
departments. The notice of changed prints should vive 
the name of the engineer by whom the change was author- Fig. 1, where a 
ized, with the date affixed; also the character and cause dilapidated condition can be seen in the street. A closer 
view of the one on the right is seen in Fig, 2, showing 


of changes, with reasons for making the alteration. If 
This breakage is not only annoy- 


the change is due to error, the name of the person or the damage sustained. 





department responsible should appear. The notice should ing to the consignee, but it prevents the sale of the 
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FIGS. 1 AND 2. RESULTS OF IMPROPERLY CRATING MACHINERY FOR EXPORT 





also embody any action to be taken by the foreman on 
finished or partly finished material on hand 

In addition to the regular daily bulletin covering all 
new prints and changed prints that have been issued 
during the preceding day it is good practice to attach a 
“Change” slip to all drawings that have been altered 
before sending them to the shop. The “Change” slip 
embodies the features of the daily bulletin and serves to 
bring more emphatically to the foreman’s attention the 
alterations that have been made in the particular drawing 








or apparatus in which he is directly interested. 

This system not only provides for prompt and complete 
notification to the foreman of all prints issued, but it also 
prevents many serious and expensive delavs and errors. 
It renders the foreman without excuse for not being 
posted on all new issues or modifications as rapidly as 





they occur. 

A card record should be made of all new prints issued, eS. Ce eee ~ dy ia o awe 
embodying the drawing number and name of the appar- ry 
atus or detail shown. A record of changed prints should 
'so be provided, which may be kept for reference for any — the broken parts can be replaced. 

Lest some assume that these mishaps are due to 
inadequate methods of handling freight, attention is 
directed to the gantry and boom cranes with which the 


machinery, ties up money and disappoints customers until 


aicitrary period desirable. As this record, however, is 
written upon the original tracings, the retention of the 
cards beyond the period of their active use becomes un- 
necessary. Drawing lists and casting lists should also be dock is supplied. 























June 22, 1916 AMERICAN MACHINIST 1077 


Making Shells with Regular Shop 
Equipment 


By Frep H. CoLvin 





that can be utilized for shell making, if necessary 


SYNOPSIS—Utilizing the standard shop equip- The shells in question are 3.3-in. British shrapne! 
ment of engine lathes, turret lathes and automatics made from forged blanks. The first operation is t 
and securing rapid production with them, building cut in the open end of the shell a notch that is used 
all necessary machines and tools for less than the in driving the shell during subsequent operations. This 
value of the scrap metal secured in machining work is done in an ordinary punch press, something as 


and earning a good profit constitute a somewhat 
unusual story. Only high-grade mechanical abuity, [ 

a ~ B 
couple d with erperivence and qoo / COMMONSENSE, 


makes such an achievement possthle 














Tha re ; ‘restinea fe; _ . : : ds ; ” A — 
_ The first interesting feature of the methods to be ULZLLLLLLLLL LL LL LLL LLL 
illustrated is the fact that the contract has been filled 
by utilizing old equipment of an average shop for nearly 
all operations. All special tools, fixtures and in one or D 





to 
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two cases special machines have been made for less than 

the value of the scrap or waste metal machined from d 
the shells, and a good, fat profit has been made besides. 

This policy had the double advantage of avoiding the c 
payment of war prices for new machinery and of wearing 








out the old equipment, so that mew can be purchased 
FIG. 1 PUNCHING DRIVING SLOT: OPERATION 1 


when prices get back to normal. 
whee get cK to no Machine Used—Any punch press 


The wav in which old machines have been utilized to  Fixtures—Length stop and holder 
: Gages—Length—First inspectior 


get good production from them by means of ingenious Production—1 man, 1,000 in 6 ht 
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FIG. 2. CENTERING SHELLS: OPERATION 3 FIG. 5. CLOSING IN NOSE OPERATION 7 
Machine Used—Old Jones & Lamson turret Machine—Home-made hydropneumatic press and heat- 
Fixtures—Aid drill, facing cutter, center, center holder, facing ing furnaces 


tool block, expanding mandre|! Fixtures—Dies and tongs 
Gages—Flat steel templet. Gages—Templets 
Production Time—4% min Production—2 men. 1,400 in 12 hr. 
devices, the introduction of new and different ways of shown in Fig. 1, the shell being supported in a holder 


and the careful calculations as to ( under the punch B and located by the rod D. In 


handling the work 
the 


the value of scrap metal are all of peculiar interest. (his way a uniform distance is secured between 
These methods are of particular value to small shops bottom of the forging and the punch slot. 
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Occasionally a shell is too long to be handled on the 
driving mandrel, and in such cases the surplus metal 
punched off by simply rotating the shell under the 
punch for a complete turn. Then the driving slot is 


punched in the usual manner and is ready for machining. 
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bar centering itself in the forged cavity. Soda water 
is fed in through the center of the bar itself, this 
operation requiring 3 min. 

An old Jones & Lamson turret has been utilized for 
operation 3, and it also performs the three suboperations 
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FIG. 3. DETAILS OF EQUALIZING EXPANDING MANDREL FOR TURNING SHELLS 
a of facing the center projection, centering and counter- 
io ig > ? ; . : > ry 
boring, and facing the back end of the shell. The turret 
Y (LLU LLL LLL ED — is not revolved during these operations, but is locked 
Uf 0 a fixed position on the bed. 
j »* _ ee ° . 
| | ' Fig. 2 shows the driving mandrel A with the centering 
4 | ° es ‘ 
“ne Jaws H and the driving key I. Bolted to the turret is 
| * the substantial tool block B with the locking device C, 
which is in reality a tool holder. The drill for centering 
and countersinking is shown in position. It is an air 











FIG. 4. CUTTING OFF AND FORMING OPEN END: 
OPERATION 6 


Machine Used—Cleveland automatic 
Fixtures—Forming tools 
Gages—Templets of form shown. 
Production—9.5 per hr. 


GUL, 


Mac ZL LDL ILA ARLE 





















drill fitted with a special spindle sleeve that fits into 
the block B and has a flange that allows the clamp C 
to hold it against the thrust of drilling. 

As soon as the center has been drilled, the clamp is 
removed by simply turning the thumb-latch shown, and 
the facing tool # is substituted. This is in turn removed 
and the tail center F slipped into place and held by the 
clamp C. This center has a screw that allows the tail 
center to be forced against the work as hard as may 
seem desirable and is used during the suboperation of 






| This distance 
| varres foreach 
machine 





FIG. 6 DETAILS OF FIXTURE FOR TAPPING NOSE: OPERATION 8 


Machine Used—Bardons & Oliver turret 
Fixtures—Chuck and steady-rest shown 


The stop D was first made rigid; but as it persisted 
in breaking off under these conditions, it is now loosely 
mounted in the supporting center and no further difh- 
culty is experienced along this line. <A_ preliminary 
Inspection also takes place during this operation, one 
man handling 1,000 shells in 6 hr. without difficulty. 
The second operation bores the powder chamber under 
the spindle of a heavy Baker drill, the vertical boring 


Gage—Pluge thread gage and nose form. 
Production—3 min. each. 
facing off the back end. The side tool that does this 
facing, shown in the tool block G, has a sliding movement 
across the turret, through a rack and pinion, the latter 
being operated by the lever J. This arrangement gives 
a good leverage and makes it easy for the operator to 
face the ends. This operation takes 444 min. 
The fourth operation is the turning of the outside 
of the shell nearly its whole length, the turning tool 
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running up practically to the notch cut for driving 
This cut is handled by two tools in an ordinary lath 


so that each travels only half the length of the shel 


A cutting speed of 42 ft. per min. is maintained, this the shells along their entire length 


operation requiring 7 min. 


The shells are held on a special equalizing expanding 


mandrel during the turning operation, illustrated i 
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ry, Fig. 3. This mandrel holds the shells at two points of 


their length and equalizes the pressure so as to insure 
|. equal bearing and equal driving power. It also centers 
It is shown attached 
to almost any type of screw machine or other lathe. 
the headstock being omitted and only the faceplate and 


n end of the headstock shown, the rest being unnecessary. 
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FIG. 7. SCRAPING INSIDE OF NOSE: OPERATION 
Machines Used—Any suitable turret or engine lathe 
Fixtures—Cross slide and form tool 
Gage—Templet or contour gage 


» 


Production—2 min. each. 





FIG. 10 CUTTING OFF ENDS OPERATION 12 
Machine used—No. 4 Cincinnati miller 
Fixture—Holder for shells 
Gages—Templets. 
Production—2 men, 1,400 in 22 hr. 


3 FIG. 8. FORM TOOL USED IN OPI 


RATION 9 


The mandrel consists primarily of the inner rod A 
carrying the wedge B, which is turned taper as shown, 
and the tube C with its wedge D. Both C and D operate 
separate sets of jaws, three in number in each case; and 
as will be noticed, the inclines are in opposite directions 

The spools Bkoand F rw free, the latter being 
feather-keved to the lath spindie at A’ and revolving 
with it, but free to move endwise both on the kev and 
with the spool G. The chucking lever controls the 
movement by means of the sliding spool G. When this 
is moved, it pulls back the rod A and pushes forward 
the tube C’, or vice versa, by means of the toggle levers 
shown. This movement forces the jaws up the incline 
and tightens the shell on the mandrel. Should one set 
of jaws take hold before the other, they act as the 
stationary member and the other cone forces out the 
second set of jaws until all bear equally. This is a 
particularly interesting device that can be adapted for 
many other uses. 

Next comes the roughing out of the band groove, 
operation 5, done on a Jones & Lamson turret, which 
also chamfers the corners, the production time be 


ing 2144 min. This operation requires no illustration. 














FIG. 9. CUTTING THE WAVES: OPERATION 10 


Machine Used—Old Fitchburg lathe 
Fixtures—Cam, tool block, air spring 





Production—3 boys, 1,400 in 10 hr. 





FIG. 11 VENTING WAVE GROOVES: OPERATION 13 
Machine Used—Specially arranged air hammers 
Fixtures—None. 

Gages None 

Production—Man and boy, 1,400 in 12 hr 
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The ends are cut off and formed for closing in, in 
the sixth operation. This is done on Cleveland auto- 
matics, which happen to be available. Considerable 
experimenting developed the proper shape of nose to he 
closed into the desired shape for boring and tapping. 
The dimensions are shown in Fig. 4, where it will be 
observed that the open end of the shell is beveled back 
1() deg. After being closed, this bevel is turned in and 
simply requires a little trimming to fit the fuse or 
adapter. 

The closing in of the nose is done on the hydro- 
pneumatic press, Fig. 5. This illustration also shows 











FIG. 12. CUTTING OFF BANDS 
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FIG. 14. FORMING THE BANDS: OPERATION 15 
Machine Used—Special rotary miller. 
Fixtures—Formed cutters. 
Gages—Templets 
Production—3 men, 1,400 in 22 hr. 
the heating furnaces, which are very conveniently placed. 
This press has a 12-in. air cylinder with a possible stroke 
of 12in. The hydraulic ram is 3 in. with a 12-in. stroke. 
A {%-in. stroke is sufficient to close the shell nose. The 
form die comes to a positive stop on the base which 
clamps the shell. This secures a uniform nosing and 
eliminates the necessity of turning afterward. Two men 
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handle 1,400 shells, the daily output, in 12 hr. The 
diaphragms are slipped inside before closing the nose. 

The nose is bored and tapped in a Bardons & Oliver 
turret, equipped with special holding chucks and steady- 
rests. The boring and facing tool is shown at A, Fig. 
6, the nose of the shell resting in a revolving support. 
This sleeve B forms the inner race of the double ball 
bearing and takes care of both the radial and the end 














































FIG. 13. PNEUMATIC COPPER-BANDING MACHINE: 
OPERATION 14 


Machine Used—Special 30-ton press. 

Fixtures—None. 

Gages—None 

Production—Man and boy, 1,400 in 12 hr. 

thrust, while the felt washer keeps out dirt and chips. 

It will also be noticed that the outer case C projects so 

as to act as a guide for the boring and facing tool. 
The tool A is provided with a shoulder that makes 

contact with the collar D and compresses the spring as 

the tools feed into the shell. The opening E£ provides 

escape for chips. This guiding the tool with relation 
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to the shell insures the hole being concentric with the 
outside, which is quite an important point in inspection. 
The tapping is done in the same fixture and at the 
same setting. This complete operation takes 3 min. 
After the boring and tapping of the nose the inside 
of the shell just beyond the thread is scraped out with 
a round-formed cutter, Fig. 8. This is a circular form- 
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is mounted in the cast-iron block C. The 
D regulates the pressure on the thrust bearing F£ and 
also prevents the front race from turning. The threaded 
collar F holds the other end of the quill in position. 
The next, or ninth, operatic. is to grind the shell 
all over, a very heavy wheel saddle weighing 400 Ib. 
being employed for this purpose, A formed wheel 


spring plunger 


Is 























FIG. 2-A. OP. BORE 
POWDER POCKET 
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FIG. 1-A. OP. 1. NOTCH 


FOR DRIVER 








FIG. 6-A. OP. 6. CUT OFF 
OPEN END 


FIG. 5-A. OP. 5. ROUGH 
BAND GROOVE 





ue 7% 





9-A. OP. 9. TRIM 
INSIDE NOSE 


FIG. 10-A. OP. 10. 


OUTSIDE 


FIG. 





14-A, 
ON 


FIG, 13-A. OP. 13. 


BAND WAVES 


NICK FIG. 
ing cutter of the regular type, held from turning by the 
cerration shown at the end, where it bears against the 
tool rest. The cutter is mounted on a Jones & Lamson 
eross-slide, the shell itself being held in the draw-in 
chuck and the special bearing, Fig. 7. The contracting 
sleeve A clamps the jaws on the back end of the shell, 
the front end being supported by the steel quill B, which 
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FIG. 8-A. OP. 8. 
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THREAD 
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7-A. OP. 7. CLOSE 


IN NOSE 
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cuT FIG. 1 
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15-A. OP. 15. 
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used for shaping the nose of the shell, the straight part 
being ground by a plain-faced wheel 6 in. wide. The 


grinding allowance is 0.015 in., and eight men—four 
men to each shift—grind 1,400 shells in 22 hr. 


Waving in the groove already roughed out in opera- 
tion 5 is done in an old lathe, as indicated in Fig. 9. 
The nose of the shell is supported in a sort of bell chuck 
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i and held in position by the strap shown infront of 
it. The cam is on the faceplate B, while C stop 
to locate the position of the waved tool ), which is held 
in the compound rest set parallel with the lathe ways. 

The unusual part of the arrangement is the use of 
the air cylinder # in place of the usual spring or 
weight. A spring was first tried, but the inconvenience 
of getting it out of the way when it was not needed led 


Is a 


to the adoption of the pneumatic cylinder. 

When the spring action is necessary, the cock F, swung 
on the quadrant between the two pins shown, admits air 
to the cylinder and forces the roller on the lathe carriage 
against the cam on the faceplate. When the spring is 
not needed and it is desired to move the tailstock or 
the carriage, the cock F is swung into the other position, 
which shuts off the air and opens an escape vent from the 
eylinder. This arrangement has worked out much more 
satisfactorily than the spring formerly used. Three boys 
handle 1,400 shells in 10 hr., or about 45 shells per 
hour for each lathe. 

The projection on the closed end of the shell is next 
milled off, as shown in Fig. 10. The fixture is a simple 
one that goes on a No, 4 Cincinnati knee-type miller and 
holds ten shells at one setting. It will be noticed that 
these shells are held by five separate straps, these being 
used so that as soon as a section has passed the mill- 
ing cutter the milled shells can be removed and others 
put in their places. In this way almost continuous 
milling can be done, two men handling the 1,400 shells 
in 22 hr. 

The device for cutting the air grooves across the waves 
is illustrated in Fig. 11. The shell A is acted on by 
the three air hammers BBB, the piping connections 
being shown. Needless to say, these vent or nick the 
waves very rapidly, as fast as a man can handle the 
shells. The handle C controls the air to the hammers. 

At D are a single air hammer and a simple holder 
for the shells. They are solely for use in case the triple 
arrangement gets out of order from any cause. Should 
this occur, all that is necessary is to connect the air hose 
at F and go ahead. 

The banding is handled in a somewhat different manner 
than usual, both the machine for cutting off the bands 
and the one for pressing them into place being built 
especially for this job. The cutting-off machine is shown 
in Fig. 12, with a tube in place at A and with the four 
milling saws B properly spaced for the width of band 
desired. The thrown down and 
holding the four rings, which have just been cut off. 
It effectually supports the rings being cut against the 
thrust of the milling saws; and when the cut is com- 
pleted, lifting the latch # releases the rest and allows 
This backrest is 
The cutters are 
These four saws 


backrest C is shown 


the four rings to be easily removed. 
located in position by the surface D. 
fed into the work by the handwheel F. 
are but qh in. thick, so that the waste of copper is very 
slight. The machine cuts 180 bands per hour and while 
this may not be as fast as in some other cases, the saving 
in copper probably more than compensates for any loss 
of time. Furthermore they are very true to length. 
The banding machine, Fig. 13, is operated by air at 
the regular shop pressure of 100 Ib. to the square inch, 
This acts on the 14-in. piston A in the cylinder B, 
giving a total pressure of 30 tons to the square inch. 
By means of the toggle F, pressure is transmitted through 
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the rod C to the head D, which slides on the four round 
guides // and also the central plunger P. The toggles 
Ek, working in the thrust blocks F, force the six steel 
jaws G against the copper band, compressing it into the 
band groove from all sides. This press is very quick 
acting, and five or six strokes are usually employed, 
One 
main 


turning the shell slightly each time, as is usual. 
man and a boy band 1,400 shells in 12 hr. The 
dimensions of the press are given in Fig. 13. 

Instead of turning the bands as usual, this shop found 
it advisable to build two special millers, Fig. 14. These 
are simple affairs, as can be seen, consisting of a work- 
holding spindle carrying a wormwheel A and being driven 
by the worm B. The shell, with the band in place, is 
slipped into the hollow spindle and held by a draw-in 
chuck operated by the wheel at the end. The shell is 
located by the swinging stop C, which drops out of the 
way as soon as the shell is in position. The milling 
cutter D), which is formed to give the shape of the copper 
band, is driven by an independent belt and can be moved 
either longitudinally for location or fed into the work by 
the crossfeed wheel #. This method of finishing the 
bands has been found very satisfactory, three men and 
two machines finishing 1,400 bands in 22 hr. 

Altogether this makes a very interesting plant, and 
the output of 1,400 shells per day, with an average of 
28 min. each, reflects credit on the mechanical ability 
of those in charge. 
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Third Annual Convention of 
Drop Forgers 


The third annual convention of the American Drop 
Forgers Association was held at the Hotel Adelphia in 
Philadelphia, Penn., on June 9 and 10. One hundred and 
fifty members and guests were present and displayed an 
interest in the proceedings which forecasts a bright future 
for this three-year-old association. 

The address of welcome was delivered Friday morning 
by Howard B. French, president of the Philadelphia 
Board of Trade, followed by an address by E. J. Cattell, 
city statistician. Twenty-five years of Mr. Cattell!’s life 
were spent studying industrial conditions in the countries 
now at war, and from conclusions based on his knowledge 
of conditions and resources abroad he made the following 
statements of interest to manufacturers in this country: 
“The war will end within one year, leaving Europe far 
from exhausted in the matter of financial resources. 
Countries abroad have been 100 years in making and 
saving money and are now in the position of a man 
motor cars instead of his 
resulted in a 


> 


who must get along with 13 
usual 15. The enforced economies 
new power of self-denial of unnecessaries which will off- 
set the unusual expenditures.” Mr. Cattell predicts a 
great volume of business for American manufacturers in 


have 


helping to rebuild Europe. 

An opening address was made by the president of the 
association, F. A, Ingalls, in which he dwelt upon the 
importance of the drop-forging industry and told of the 
vital effect of this art upon the automobile industry to 
the mutual upbuilding of both. He referred to the neces- 
sity of a free interchange of information and ideas for 
the full development of the drop-forging art and urged 
the furthering of association membership to this end. 
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At the forenoon session a paper entitled “Selection of 
Proper Machines for Making Forgings” ; 
R. T. Herdegen, of the Dominion Stamping and Forging 
Co. The author pointed out the necessity of the selection 


was read by 


of machine units suited to the particular job in question 
Three types 
-hboard drops, steam drops 


for the purpose of securing minimum costs. 
of machines were considered 
and upsetting machines—and examples were given, show- 
ing a minimum-cost job for each type, the figures includ- 
ing die cost, material, direct labor and the complete 
overhead charges. 

“A Floating Type Head for Board 
Howard Terhune, of the Chambersburg Engineering Co., 


Hammers,” by 
presented a description of the floating head of the Cham- 
bersburg board drop and told of the conditions leading up 
to its adoption. Mr. Terhune also sketched the historical 
development of the board drop from the first hammer at 
Colt’s armory to the present-day hammer. 

“Multiple Mechanical Die Sinking,” 
Dierckx, of the Keller Mechanical Engraving Co., was 
read by S. A. Keller. It pointed out the fundamental 
advantages of the mechanical sinking of dies as done on 
The flexibility of control of output 


a paper by Jules 


the Keller machine. 
under varying labor conditions and the separation of the 
functions connected with die sinking requiring skill not 
heretofore combined in one individual, were outlined as 
important advantages aside from the reduced cost of dies 
thus made. 

At the afternoon session “The Forging of Automobile 
Front Axles” was read by J. F. Zwicker, of the Willys- 
Overland Co. Mr. Zwicker gave an interesting and de- 
tailed description of his method of producing the Elhott 
type I-beam section front axle as used in the Overland 
car. He also produced some examples of work done on 
the upsetting machine with plain and sliding dies at a 
minimum cost. The discussion of this paper brought 
out the feasibility of thin-forging alloy-steel flanges, ac- 
cording to Mr. Zwicker’s experience this being possible 
on a 714-in. diameter flange, in. thick, gathered from 
114 stock, this case being the wheel flange on a rear axle. 

“The Heat-Treatment of Drop Forgings,” by W. C. 
Peterson, of the Packard Motor Car Co., presented a series 


, 


of personal investigations on various methods of 


heat- 
treatment, applicable to drop-forged products and par 
ticularly to automobile forgings. Mr. Peterson told of 
tests on the structure of the same forgings, ider 
a various number of blows, and pointed out the advantage 


made uw 


in granular structure and tensile strength secured by a 
large number of blows. 

In “ Modern Methods in Making Six-Throw Cranks,” 
A. A. Motherwell, of the Buick Motor Car Co., de- 
scribed the method and dies used in producing the six- 
throw crank for the Buick car and also his experiences in 
Mr. Motherwell outlined his 


mode of increasing production by the use of two furnaces 


developing these methods. 


and two forging gangs at one hammer, whereby he is 
able to get 600 six-throw cranks from one hammer in 
22 hr. 

“The Manufacture of Drop-Forging Steel,” by H. N. 
Taylor, of N. & G. Taylor Co., dealt the method 
of rolling billets into bars with a view to eliminating 
stee] 


with 
pipes and seams, as applied to the carbon forging 
stock produced by this company. 

30 


The association banquet was held at 6: p.m., fol 


lowed by a theater party and buffet supper. 
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During the executive session the following resolution 
presented by President Ingalls was passed unanimous! 

Be It Resolved That we, the member of the Ame! ! 
Drop Forgers Association, hold ourselve j ‘ tant 1 | 
ness at all time to serve thi untry with our trade, knowl- 
edge, our equipment and our fi ‘ ! it 
defensive ictior that our Gov nment require from wu 
We also declar that we ire fa of all unselfish effo 
toward such military and ndustrial pre edne V 
serve to provide an adequate safeguard against attact ur 
enemy 
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Expander for Reclaiming 


Undersize Shrapnel 
By H. Warts 

The device shown is an expander used in shrapnel 
making for increasing the diameter of rejected shells 
where the diameter of the nose has been ground too small. 
A concern making shrapnel had thousands rejected on 
account of the nose diameter being under minimum size. 
This device was used and all the rejected shells expanded 
This device has heen in service every day 
It Can be used under a press or 


and reclaimed. 
for the past six months. 
by a man with a 10-lb. sledge hammer. 

The sectional drawing shows the expander A in position 
in the shell C ready to have the taper pin B inserted. ‘The 
expander is made from 90- to 100-point carbon tool steel, 
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SHRAPNEL 


EXPANDER FOR UNDERSIZE 


hardened, and tempered to a brown color. After turning, 
it is cut into five sections with a \%4-in. wide saw in the 
miller. This permits the sections to pass in and out 
freely at the small opening where the fuse socket screws 
in. The bottom of the expander rests on the top of the 
disk. The taper in the expander is 143 in. per ft. and 
on the pin 2 in. per ft. This steep taper was given so that 
the pin would not stick in the expander and cause loss of 
It takes about 1 min. 20 sec. to expand a shell. 
The expanding takes place at .Y, 


time, 
Heavy grease should be 
put on the tapers in use. 


Fuels for the Oil Engines 


By Joun F. WentTwortu 


When Diesel began his work, he was not content with 
the idea of using liquid fuel, but proposed to use pul- 
well, 
which 


verized coal as This proved inadvisable because 
of the must have a bad effect upon the 


cylinder even if a valve could be made that would handle 


ash, 


the coal. There seems to be no good reason, however, why 
all liquid fuels cannot be used in the oil engine. 7 

One thing for consideration is the ignition points of 
the different fuels. There is good reason to believe that 
this point is practically constant for all fuels. If this 
be true, the only limitation to the fuel for use in the oil 
engine is that placed by high viscosity, and this seems to 
be overcome when the fuel is heated and fed through a 
valve that does not require a water jacket. 
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The first reason for believing that all fuels have prac- 
tically a constant point of ignition is in the fact that the 
chemical composition of all hydrocarbons is practically 
constant. The carbon content varies from 80 to 90 per 
cent. and the hydrogen content from 8 to 15 per cent. 
Even the solid residues from fuel of an asphaltum base 
come within this range. The only reason for questioning 
this statement of ignition point would lie in the fact that 
these fuels have the carbon and hydrogen united in differ- 
ent series of hydrocarbons. 

By ignition point is meant the point which, if the fuel 
be brought in contact with air of the same temperature, 
ignition will take place spontaneously. This should not 
be confused with the flashpoint, which is simply the point 
at which a vapor is given off that readily forms an ex- 
plosive mixture. 

The best practical proof of this common ignition point 
lies in the fact that the oil engine has shown that heavy 
fuels will ignite at around 1,000 deg. F., and the con- 
dition at which a vapor engine will continue to run even 
if the ignition means be discontinued is clearly over 
800 deg. This can be determined by a calculation of the 
amount and temperature of the products of combustion 
remaining at the end of the discharge stroke and by an 
approximation of the temperature of the charge when it 
has been drawn into the cylinder over the hot head. 

A UNIversAL FUEL VALVE 

If the ignition points of all hydrocarbons be prac- 
tically constant, the problem narrows to one of physical 
properties. The fuel must be reduced to a liquid condi- 
tion by the addition of heat, and the fuel valve must be 
so designed that it will not depend upon the size of the 
passage for producing a perfect spray; for if it does, a 
valve that will use a heavy fuel with good results will 
deliver a lighter fuel into the cylinder in the form of a 
slug of oil. On the other hand, a differently proportioned 
valve will use the lighter fuel with good results and fail 
on the heavy fuel. Consequently the use of all grades of 
fuels in the same engine simply depends upon the design 
of a fuel valve in which the fuel is positively presented to 
a current of fast-moving air. It should be easily possible 
to design such a universal fuel valve, the point being, is it 
worth while to produce such a fuel-feeding arrangement ? 

In the description of a marine oil engine of the Werks- 
poor type, the statement was made that heavy fuel can 
be used; but the difference in cost between this oil and a 
lighter oil is so slight that there is but little use in taking 
the trouble with the heavier fuel. 
unreliability with the heavy oil. 
power, which are coming to the front rapidly, 0.10 of a 
cent a gallon will amply repay the trouble of designing a 
positive and reliable means for using the lowest grades of 
fuel. Those engines that can use the poorer grades of 
fuel with absolute reliability will drive out the engines 
using the lighter and mere expensive fuels. In fact the 
chief advantage of the heavy-oil.engine lies in the hope 
Purchasers of oil 


This is a confession of 
In engines of large 


of using all grades of liquid fuels. 
engines should look into this point very carefully before 
It may be that owing to transportation costs 
the better oil will be as cheap as the poorer oils in some 
localities, but this is a condition that will be overcome to 
a degree at least as soon as the engine is produced which 
shows a broad market for the lower grades of oil. 
Powe vs 


buying. 
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Automatic Valwe for Flue 
Swager 


Herewith is shown a simple arrangement of valve con- 
trol for a flue swager, which is used for swaging the ends 
of locomotive superheater flues after new ends have been 
welded on. As originally designed it was necessary for 
two operators to step on a foot treadle for every stroke of 


the piston. With the new arrangement the air valve is 











AUTOMATIC VALVE FOR FLUE SWAGER 
held open by a foot treadle and the machine operates at 
about 300 strokes per minute. 

The illustration shows the back side of the machine. 
A is a 6x12-in. single-acting air cylinder; B is the upper 
‘acl the 


swage block fastened on the piston rod. Each of 


Letters from Practical Men 
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swage blocks is about 8 in. square by 4 in. thick. The 
two swage blocks are forced apart by four stiff spiral 
(or coil) of the block. 
D is a 1%-in. threeway cock that is operated from the 
swage block B by the valve lever C pivoted at P. The 
lever C acts on the valve D through the fork F, which is 
provided with bottom head pins and springs, shown at G, 
is the mandrel 


springs, one on each corner 


to cushion the blows from the lever C. F 
for centering the flues. This device has been in operation 
for 214 years without giving 


Minneapolis, Minn. 


trouble. 
WILLIAM SEELERT. 
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Converting a Squaring Shear 
into a Gang Punch Press 
The illustration, Fig. 1, 


successfully in a common squaring shear. 
by 0.025 in. 


gang punch used 
A lot of 4,000 
pieces of sheet metal, 17x17 in. thick, had 
to be punched with ninety-six jy-in. holes, as shown in 
Fig. 2. 


job,'so a few pieces were first made by using a tempk 


shows a 


There was no power press large enough for thi 


and punching one hole at a time in a hand punch, On 
account of the large number of holes in each piece thi 
was slow work, so I tried another solution of the problem. 

The upper and the lower knife and the front and 
rear gages were removed from a 32-in, squaring shea 
The tools shown in Fig. 1 were made to fit in the same 
position as the knives, and the same screw holes wer 
used for attaching them. The spacing of the holes be 
tween each row on the work was done by placing a piece 
cold-rolled steel 17 in. long in the 
This piece had graduations 114 in. 


of 14xl%-in screw 
slot on the table. 
apart, and the work was simply moved forward one mark 
after each stroke of the punch, 

The die block is a piece of cold-rolled steel 134x1%4x 
934 in., with inserted tool-steel dies that are held by Je 
in. setscrews. The stripper plate is also made of cold 
rolled steel 14x 134x1854 in. and is fastened to the die 
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blo k at one end by a fillister-head screw, The other 


end is attached to the table of the shear. The punch 
holder is made of 7x17x9%4-in. cold-rolled steel, with 
the upper side planed to the same angle 
slide. The punches are made of ¥,-in. drill rod 24% in. 
long. The lower ends of the punches are ground to an 
angle, to make them shear through the metal more easily. 
it requires little 
We also punched 


If the punches are oiled frequently, 
effort to force them through the work. 
‘s-in. sheet metal with equal success, G. B. OLson. 

Bridy geport, Conn. 


Thread-Chasing Fixture for 
Small Parts 


A quick and efficient method 
that lead up to a shouldered part is here shown as 


of chasing fine threads 


applied to a hand screw: machine. 

A three-jawed draw-in chuck A is made to fit the 
machine used for centering and driving the part B to 
be threaded. A die holder or sleeve of sufficient length 
to insure the necessary bearing and allow for the amount 


as the shear 


14, No. 25 
with the slot, backing the die from the 
thread. 

The die holder is turned down to remove weight and 
to make a good grip for the hand. The die, which 
should be ground down on the face to clear the jaws 
of the chuck, is held place by three screws. A very 
slight amount of clearance should be allowed in the 
holder for a float. The sleeve should be a good sliding 
fit on the post, to prevent sagging. 

In operation the turret head is set so that when the 
die holder is screwed up against the shoulder of the 
work the holder will revolve with the work, as the 
locking bolt must then be out of the slot in the sleeve. 
The turret is then locked in this position, and the die 
holder is operated by hand, which makes it more sensl- 
tive for catching the thread and producing good work. 

Allston, Mass. Joun J. Eyre. 


thereby 


Camshaft-Grinding Fixture 


In order to grind shafts with eccentric cams of sec- 
tions VY and YY, having an eccentricity of 0.025 in., 
0.050 in. and 0.075 in., the fixture shown was designed. 
These cams had to be within 0.001-in. 
limit, and no trouble was experienced 
in keeping within that limit with 
this fixture. 











The part A is clamped in the spring 
collet of a 16-in. engine lathe, while 
the part B is running on the ground 
center in the tailstock; C is graduated 
and fitted to A with a 1-in. register 
and by four 4-in. screws. A_ hole 
runs concentric with the register. 











} The pieces D and £ are fitted to C 





THREAD-CHASING FIXTURE FOR SMALL PARTS 


of travel required for clearance while placing the work 
in the chuck and threading it is made to slide on a 
post secured in the turret head. The post should be 
of the same diameter as the hole in the turret head 
and should be bored to receive a spring C, which keeps 
the locking bolt D pressed forward. 

The bolt is projected through an elongated hole # 
in the post and is a sliding fit in the 
slot or keyway cut the entire length 
of the die holder’ to prevent it 
from turning while it is being pushed 
forward to the work. 

The end of the sleeve F is turned 
down to receive a shell that fits the 
post and allows clearance for the 





locking bolt when the die is threaded 
up against the shoulder of the work, 
allowing the die to revolve’ with cD 


the work and preventing the sleeve 
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and B respectively, so that the fixture 
can be shifted 14 in. out of center 
and held together by four ¥-in. 
screws. D and FE have each a 34-in. reamed hole, while 
Cand B have each a 34-in. reamed hole. 

Before setting up a job for grinding, a %4-in. plug 
with a %¢-in. shank is placed in the reamed hole, the 
parts screwed together and the outside turned concentric 
with the bearing 6 and the shank A respectively. 

As will be seen, the parts # and D have each a pin 
for a key, while the shaft has 
two keyways in one end 
and only one at the other 
end. The keyways A are ex- 
actly in line, while B is at 
x 180 deg. with them. To grind 
4 the shaft, it is inserted as 

shown, and the parts D and £ 
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from coming off the post. 

The end of the sleeve is cut on a 
spiral, 
keyway and ending at the 
side. The 


to form a lock when the power is reversed, caused by the 


beginning on one side of the 
opposite 
purpose of the spiral is 

spring in the post pressing the locking bolt against the 


shoulder on the end of the ‘sleeve, which is in line 
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A CAMSHAFT-GRINDING FIXTURE 


are clamped with the aid of an indicator to 0.025-in. or 
whatever eccentricity is required. Having ground the 
section AY, the shaft is taken out from the part D and 
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the fixture placed in the keyway B. The other end 
should remain unchanged. After loosening the part C 
and turning it to the required angle, as section YY, 
the other cam can then be ground. A. B. Gamory. 
Detroit, Mich. 


Machining 24-In. Elbows 


A few months ago at the plant of the Lronton Engine 
Co. we were making some castings for a blast furnace, 
among them two 24-in. elbows with 30-in. flanges. They 
were flat on one face and had a 54-in. radius on the other. 
Owing to some changes on the pipe line after these cast- 
ings were finished, this radius had to be changed or new 
castings made. 

Our superintendent suggested that we clamp the cast- 
ings on the bedplate of our 10-ft. boring mill, fasten to 
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looker archaic. The resources of modern grinding seem 
not to have penetrated to any depth in the conservative 
practice of many engine shops. 

Shaft and bore are machined and assembled, the surface 
left in the bore of the wheel is of a friable nature, and 
the tooled surface gives too readily to the compression 
exerted in keying up. Considering the accuracy and 
economy of modern grinding, it is rather peculiar that 
methods have not been revised. Where such work is of 
reasonable size and in quantities, there seems no valid 
reason why keyways and keys should not also be procured. 

Taking by no means a methodical view of the subject, 
a small surface grinder and magnetic chuck at the dis- 
posal of the erector would prove of valuable assistance 
and eliminate much wasted labor. Instances are plentiful 
where three men, two sledge hammers, a couple of 6-ft. 
pinch bars, splintered wood packing, hard breathing, 
added to sundry curses, are required to remove a key in 
process of fitting in a job of some size, 

On repair work such methods are necessary, but in 
building new engines it is neither creditable to the shop 
nor meritorious in the management to allow such pro- 
cedure to persist. It may broadly be stated that a fly- 
whee] properly fitted and keyed with intelligen e simply 
cannot work loose. The fact that the phenomenon is not 
infrequent points to irrational methods. If wheel and 
shaft are duly proportioned with adequate surfaces in 
actual contact, fastened by keys of similar qualification 


Plan properly driven home, there can be 
fl. [| "] no question of the undesired slack- 
Sa ~  —p1 rat’ ing back. 
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MACHINING 24-IN. ELBOWS 


the table an old head that was lying around the shop of 


the mill and change the radius face of these castings to 
suit the new condition. 

The screw of the head was driven by a pair of bevel 
gears and a ratchet, which is plainly shown in the sketch. 
By using a kick pin in each head we were able to get a 
continuous feed. 

These castings, weighing from 1,150 to 1,200 lb., were 
put on the mill, and one good heavy cut was taken down 
this face in 10 hr. F. J. HENDERSON. 

Ironton, Ohio. 


Fitting Flywheel Keys 


In spite of modern machine-shop methods and recent 
advances the matter of fitting and keying a flywheel is in 
too many instances today an operation of the primitive 
and muscular type. Why this should be so is a little 
difficult to understand. Engine shops do such work on a 
time-limit basis, but by methods that seem to the on- 


last word on the subject of keys, but 
e more refinement in method and less 
> muscle would seem beneficial all 
round. It is perfec tly possible by 
simple hydraulic or screw means to 





withdraw a jib-head key in process 
of fitting by the unaided effort 
of one man. Simple easing 





with a file is permissible, but 
the need for V.-in. reduction at 
the vise by hand is not unknown 
in repetition work of the character under discussion. 
The ancient method utilized a piece of wood to fit the 
key space; the smith then forged a key thicker by a 
paper all over. Such a key would require little time to 
make a first-rate job. Under modern conditions of mak- 
ing for stock, insufficient attention is paid to the waste 
of time in erection due to cumulative errors in the ma- 
chine shop or divergence in size of blank keys. 

The contention advanced is not that making up for 
stock is wrong: but that with standard sizes for keys, 
broaching methods and grinding, the fitting of a key 
should be a matter of minutes only. The modern divorce 
of the machine shop from erection and the making up for 
stock are not without drawbacks. The former is mainly 
concerned with cheap removal of metal, the latter with 
the purpose of the finished job. 

The internal broaching machine gave us a cheap means 
of keyseating bores, the traversing slot miller a corre- 
sponding means with regard to shafts; yet unless the 
point is closely watched, there is apt to be a want of 
correspondence between the two parts, 
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In a woil-designed engine the portion of the shaft car- 
rying the flywheel is for reasons of strength frequently 
enlarged. There seems therefore no reason why the 
broaching operation for final size should not be carried 
put with the If such a system is in 
vogue, it is certainly not universal practice and might 


wheel mounted. 
even in the case of large work be more generally em- 
ployed. Under such conditions keys might be carried 
in stock surface-ground to fine limits and comparative 
interchangeability assumed. The erector under such 
methods could fix and fit a flywheel in a fraction of the 
time often needed. 

It is, after all, simply a revision of method required, 
for which standard and commercial means are already 
available, giving easier work to the erector, cutting time 
out of an expensive operation and benefiting incidentally 
the finished fit. A. L. Haas, 

‘Tooting, England. 

{There are several manufacturers of finished machine 
keys in the United States. These keys are ground within 
a limit of 0.001 in.—Editor. ] 


Bevel-Gear Grinding Chuck 
Quite a number of gear-grinding chucks have already 


been illustrated in the Machinist, but this 
article describes how a simple form of bevel-gear grind- 


A mertican 


ing device can be easily made. 

Most gear chucks have carefully shaped tooth forms, 
in order to hold the gear while the bore is being ground. 
This takes time to secure sufficient precision so that 
accurate can be ground. 

As may be Fig. 2, by using a straight 
cylindrical rod A no tooth-shape filing and fitting will 


gears 


seen in 
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FIG. 1. BEVEL-GEAR GRINDING CHUCK 


be necessary, and a simple reliable grinding fixture can 
be made in a short time. Actual experience proves that 
it is not necessary to have a tooth shape in order to 
grind bevel gears exactly. 

Fig. 1 illustrates three cylindrical rods placed in 
position, The gear is clamped down on the rods A 
in the chuck, as in Fig. 2. The pitch line of the gear 
does not rest on the rods A, but simply rests along the 
tooth space, regardless of the pitch angle. 

Fig. 2 shows how the gear is held in the chuck while 


being ground, A isa cylindrical tool-steel rod hardened 
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Only one rod is shown, but three are used 
in this case. More should be employed on larger gears. 
B is the chuck body, made of cold-rolled steel. For 
larger sizes cast iron will do. C is a T-bolt and pivots 
on a pin. JD is the clamp screw, which also pivots in 
the same way as C. F is a knurled locknut and is 
countersunk in the strap, as at M, so that, in case the 
The 


and ground. 


nut loosens, the strap G would not open by itself. 


strap rests on the gear at the center, shown only at H; 


AG > Fe 





CHUCKING THE GEAR 


FIG. 2 


KA is the thread, which usually fits on the grinder 
spindle. The chuck is made so that the gear has about 
.-in. clearance from the face angle of the gear, as L. 

In making the chuck, the body B is first machined 
in the usual manner. Before the nest for the gear 
is turned out, the holes for the rods A, Fig. 2, are bored, 
and then the required amount of stock is removed. The 
size of the pins should be so selected that, when the 
nest is bored, with the necessary clearance for the gear, 
there should be about one-quarter of the hole left to 
keep the pin in proper position to rest in. No screws 
are necessary. The pin should have a drive fit. 

To set up for drilling and boring the holes for the rods, 
the best way is to screw the pins A on the gear and 
set the machine up according to the natural position 
the pin would take, as in Fig. 1 (screws not shown). 
No din iding head should be used. CHARLES EISLER. 

Bloomfield, N. J. 

Crowning a Wooden Pulley 

The top of a drawing table frequently becomes rough 
with the innumerable holes made by thumb-tacks. ‘These 
holes can very readily and satisfactorily be filled by 
sprinkling some fine sawdust over the top of the table, 
brushing it well into the holes and then applying shellac. 

A wooden pulley, which did not have enough crown 
to hold the belt, was just a little too large to swing in 
the largest of the ordinary manufacturing lathes and 
have a crown turned on it. It was finally concluded to 
try building a crown on the pulley by the method just 
described. After shutting dowh one evening, a crown 
was built on the pulley with some sawdust and glue 
(instead of shellac, as in the other case) and allowed to 
stand overnight. The next morning the pulley was 
smoothed up with a piece of sandpaper, the belt put on 
and started up. This pulley was repaired over a year 
ago and is still in good running order. 

Middletown, Ohio. W. KE. SHARKEY. 
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Discussion of Previous Question 
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Machine-Shop Oil Cans 


The article by A. D. Vance, on page 325, is of more 
than passing interest, because it shows clearly that finality 
has not yet been reached regarding rational design of 
machine-shop oil cans. As in many other matters, this 
condition is possibly due to lack of study and considera- 
tion on the part of manufacturers or in the blind follow- 
ing of precedent. 

About two years ago I designed some spring-bottom 
oil cans for our machine shop. They differed somewhat 
from those referred to, although they were made with a 
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MACHINE-SHOP OIL CANS . 


view to achieving one of the same results—namely, to 
prevent the much too frequent annoyance due to the oil 
eans rolling off the machines, benches, etc. 

Every well-regulated machine shop should contain a 
supply of efficient oil cans; suitable places should also be 
provided in which to keep them when not actually in use 
This enables the mechanic to put his hand on a can at 
once instead of roving around the shop, as is often the 
case. Figs. 1, 2 and 3 show spring-bottom oil cans that 
vary from the type usuaily made by oil-can manufac- 
turers. These cans are easily made by hand with a few 
tools and at little cost gf material. Should large quan- 
tities be required, seamless bodies could readily be pro- 
duced in modern drawing and forming dies. 

An oil can of hexagonal shape, with straight sides, 
is shown in Fig. 1. Fig. 2 represents a similar can with 
taper sides. This style is preferred by the machine men. 
The can illustrated in Fig. 3 is also very serviceable and 
ean be made with taper sides if desired. 

Rectangular or square-shaped oil-can bodies of suitable 
sizes, having square or round corners, will be found to 
have an advantage over the usual cylindrical form. The 


square bodies could be strengthened by corrugations if 
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necessary. Thin hard-rolled sheet brass is a_ suitable 
material for the bottoms. The springiness, or diaphragm 
action, is readily obtained by careful hammering after 
the edge has been bent up to fit the body. The bottom 
should be struck about a dozen blows with a smooth 
faced hammer on a bright anvil, just round the center, 
to cause a slight buckle. It is then soldered to the body, 
care being taken that the soldering iron is not too hot 
The bottom must not be pressed until thoroughly cold 
Manchester, England. A. EYLEs. 


Wanted--Data on Cylinder and 
Piston Grinding 

In reply to the inquiry on page 860 by A. D. Mar 
cotte, regarding the grinding of cylinders, I submit my 
experience. Some years ago I was with one of the big 
motor companies and had a lot of trouble trying to get 
production on cylinders. We had two grinders which 
should have given an output of 35 to 40 cylinders per 
machine per day. We were getting only about 25 per 
day off both machines. 

The trouble was that the evlinder nose was finished 
before boring, to fit a fixture for holding it on the bor- 
ing machine, and the strains of the boring operation were 
such that the nose was out of alivnment when the cyl- 


inder came to the grinder. It was impossible to grind 
without adjusting for every piece. 

During the process of carrying the job through the 
different operations 1n the fact ry the back of the flan 
was faced off to make a smooth seat for the nuts holding 
the cylinder to the crank case, and 0.010 in, was left 
on the cylinder hose, The back of the flange was then 


turned off and the nose also finished in size. This was 
done on an expanding arbor in a lathe, which enabled 
vs to reduce the grinding limit to 0.010 in. for the bore 
of the cylinder, thus doing away with the adjusting on 
the grinder and increasing our output up to 100 eylin- 
ders per day of 10 hr Josep A. DaLton. 


Brooklyn, N. Y. 


Take Warning ! 

With much interest 1 have watched the results of the 
warning given in these columns regarding the proposed 
change of our standards of measures to the metric system. 
Owing to the fact that my work requires very little use 
of the metric svstem, I have heretofore given it but scant 
attention. From those with whom I have discussed the 
question I have failed to learn any material advantage to 
be derived from the use of the metric system over the 
English standard. 

There is nothing done in measuring or figuring meas- 
urements by the metric system that cannot be done just 
as well and sometimes better by the English standard. 
Expressing a measurement in metric units entails mor 
work than giving it in English units 
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To say a bar of metal is eleven millimeters in diameter 
takes longer than to say it is half-inch, quarter, three- 
quarters or inch, and one grasps more readily the mean- 
ing of the latter. Speaking in metric terms requires the 
expression of the “unit” (millimeter) to convey the 
meaning, whereas in the usual shop parlance of the Eng- 
lish standard it is just sixty-two and a half (0.0625 in.), 
or one-sixteenth, one twenty-fifth (0.125 in.) or one- 
eighth, for measurements less than an inch. 

Units of the English standard expressed in decimals 
automatically divide inches, feet, yards, etc., into tenths, 
hundredths, thousandths, etc., which gives the same 
method of computation as does the metric system. 

The idea of changing an old, tried and adopted method 
for something “just as good” is very much like adopting 
the vertical system of writing in place of the Spencerian 
system. No doubt its sponsors thought it was the “up- 
right” thing to do, but it eventually “fell down,” and the 
prettier style exists to prove its worth. 

In spite of the fact that the units comprising the Eng- 
lish sysem are not tens and divisors of ten, it is a system 
that makes measurements easily computable. While 
some may have trouble in learning fractions, the decimal 
system as applied to the English standard gives a simple 
and easily learned method of computation. The 2-ft. 
carpenter’s rule is a splendid example of a way to become 
familiar with fractions, and our dollar and cents coinage 
gives a clear understanding of decimals. 

Rochester, Minn. GeorceE G. LITTLE. 

ae 


Taper-Shank Drills 


There appeared on page 554 an article regarding taper- 
shank drills, which ought not to go unchallenged. Mr. 
Spence says that the taper should change from No. 2 
to No. 3 at 34 in. diameter instead of *°/,, in., and from 
No. 3 to No. 4 at 1 in. diameter instead of 1**/,, in. 
{ think this would be an expensive and unnecessary 
change. In each of these cases it would require about 
twice as much steel, with most of it simply turned to 
waste. The result would be that the cost of a drill would 
become more nearly prohibitive than ever, and I should 
say the difference is more than your correspondent has 
allowed for. 

Regarding the necessity for a change owing to broken 
tangs, my experience has proved to me that it is very 
often improper use that causes a tang to twist or break. 
Badly worn sockets, whereby the tang takes all the strain 
instead of the shank taking its share by being a perfect 
fit, is a frequent cause. In proof of this I have seen a 
43-in. drill with a No. 3 shank, with the tang twisted 
badly, and yet I drilled through the work with a standard 
drill (No. 2 shank) simply by making a properly fitting 
socket. I have never yet seen anything to warrant a 
change from the Morse standard. A. P. Moore. 

Sheffield, England. 


"os 
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Standard Product Inspection 


The article by J. A. DeTurk and S. H. Radabaugh, 
page 591, is full of interest to me and should be to all 
chief inspectors. Of course, we all know there are chief 
inspectors who have been “pitchforked” into their 
berths because of their mathematical training and others 
who have been “through the hoop” in the workshops. Of 
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the two, give me the latter. He is the man who knows. 
The former is the man who first “assumes” and then de- 
ducts from his assumptions. 

I quite agree with the authors of the article when they 
say that only limit gages should be used in the shops and 
not micrometers, which are so liable to wear and which 
always have the uncertain errors of judgment in “feel.” 
Their last remarks are also true, that chief inspectors 
should be responsible to the general management and 
that a good inspector will “work with the production de- 
partment, not against it; he must be a good mechanic, 
and must be decisive in character, even-tempered, firm, 
fair-minded and—a gentleman.” 

I have in mind a large ordnance firm in Great Britain 
where the chief inspectors of each department were con- 
trolled by that department chief, with the result that 
either the inspectors resigned or remained dissatisfied and 
consequently got a bad name all round. In one large 
concern manufacturing munitions, the chief tool inspec- 
tor was, to my intimate knowledge, told by an imported 
refugee organizer from a large Continental electric firm 
to try out screw-machine form tools on parraffin wax. 
The result was that the chief inspector left, having no 
one to appeal to. The refugee organizer was not far 
behind him. 

Yes! A chief inspector should be well paid, well 
selected and have the backing of the management. He 
should have access to all departments for consultation, 
have great determination, excellent logic and be prepared 
to stake his job on his decision. R. L. HASELGROVE. 

Buckshire, England. 


2 
Grinding Die-Setting Pins 


I notice with interest the answer from Mr. Remacle, on 
page 915, to my article on die-setting or guide pins. I 
must take issue with him, however, on the superiority of 
hardened and ground pins and bushings over the method 
that Iam using. Mr. Remacle, I am sure, has not tried 
using unhardened, natural, surface drill rod running 
in cast iron, or he would not think that the more expensive 
way would give the best results. 

As I said in the previous article, I have followed the 
one method for five years on several hundred dies, many 
of them serving hundreds of thousands of times. A large 
portion of my work was on 90-lb. tin plate 0.009 in. 
thick, where the punch and die have to fit as close as it 
is possible to make them. I used very little metal over 
0.035 in. thick. 

As I had uniformly good results, I cannot see how any 
other method can be any better. I do not remember a single 
instance where the pins wore enough to shear the punches, 
even on the thinnest metal. In a number of cases I used 
the same shoe, punch, holder and pins for a second die 
and punch after the first had been broken or worn out. 

Of course, Mr. Remacle is right about the method of 
drilling and reaming, inasmuch as a good miller is cer- 
tainly more accurate than a drilling machine. We had 
no miller, however, and succeeded in getting good results 
with the drill. It was not very old and had been well 
taken care of. We made many small dies, which could 
be separated without the aid of jacks, although we did 
not always do it, by any means. W. B. GREENLEAF. 

Plymouth, Mich. 
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Theory and the Engineer 


Hardly a day passes in these busy times without the 
announcement of some new scientific principle that is 
to revolutionize some industry. It may be a new proc- 
ess for obtaining gasoline or even a substitute for this 
fuel; it may be a new mode of propelling submarines 
or a method for making aniline dies; it may be a ma- 
chine tool or a shop process; but always there is a large 
proportion of the public and frequently not a few men 
of considerable scientific attainment who are ready to 
believe that the step is only a short one between the 
principle or invention and its successful industrial ap- 
plication. 

We who spend much of our time describing the work 
of other men’s hands and brains know what a long road 
there is between the laboratory and the workshop and 
how many are the obstructions in the way. It is the 
prime function, if not indeed the life work, of the engi- 
neer to remove these obstructions and to span the gulf 
that lies between what has been called “raw” science 
and industrial science. We look upon the present-day 
perfection of the electric motor, the loom and the print- 
ing press or even the simpler marvels of the dictaphone, 
the camera or the oil motor, but how few of us ap- 
preciate the enormous number of practical difficulties 
encountered or the prodigious amount of thought and 
work expended before the original principle could be 
converted into a practical remunerative enterprise. 

Even after the original conception has graduated from 
the “raw” science stage and has been tested out under 
so-called commercial conditions, it is always exceedingly 
difficult for the combined efforts of inventor and engi- 
neer to find a financier with the courage to stand behind 
the venture and the patience to wait for a return that 
is hardly ever immediate. 


a) 
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Bacteria in Cutting Oils 


Of late these questions have been frequently asked: 
What information have you in regard to the presence of 
dangerous bacteria in cutting oils? What do you know 
about the need and methods of oil sterilization? But 
few data have been published that might answer these 
queries, although observation in shops leads to the belief 
that infection frequently comes to screw-machine op- 
erators from the oils with which their hands are constantly 
covered and that careful shop management calls for the 
sterilization of all cutting oils. Some light is thrown on 
this matter by a few facts submitted by the Richardson- 
Phenix Co. 

This firm has made examinations of many samples 
of cutting oils used in different machine shops, and it 
reports that bacteria are invariably found. Recently a 
sample was taken from a plant where the sanitary con- 
ditions are above the average, and submitted to careful 
study. The general results are these: 
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Before treatment the bacteria count was 24 per cubic 
centimeter of oil. After heating for 20 min. at a tem- 
perature of 80 deg. F. the bacteria count was 22 per cubic 
centimeter; heated for 20 min. at 100 deg. F. the count 
was 15; heated for 20 min. at 120 deg. F., the count was 
8; heated for 20 min. at 140 deg. F., the count was 0. 

In each case the counts were made after incubation 
for 48 hr. at 37 deg. C. (98 deg. F.). As there was no 
growth in the portion of oil heated at 140 deg. F., after 
incubating for 48 hr. at 37 deg. C., another portion of the 
oil was heated at 140 deg. F. for 20 min. and incubated for 
24, 48, 72, 96 and 120 hr. At the end of every 24-hr. 
period of incubation the oil was examined for the growth 
of bacteria. At each of these examinations and at the 
expiration of the 120 hr. no growth had appeared. 

In kind these bacteria are tuberculosis and ordinary dirt 
bacteria. The conclusion reached from the study men- 
tioned is that heating oil to a temperature of 140 deg. F. 
for 20 min. is enough to kill most of the common bacterial 
growths. Experience has also shown that if the shop 
is in a thoroughly satisfactory sanitary state the steriliza- 
tion of the oil is necessary only about once in two weeks. 
Of course, frequent examinations should be made to deter- 
mine its conditions and sterilization performed when 
necessary. 

At the same time it should be observed that the bacteria 
count in none of the cases cited is very high; in fact, com- 
pared with the bacteria present in ordinary drinking 
water, it is low. Yet the fact that dangerous bacteria 
may and do exist in cutting oils is sufficient warrant for 
shop managers to study their own factory conditions and 
determine for themselves whether or not they should pro- 
vide means for cutting-oil sterilization. 

ie 
The Business Man and the 
Technical Journal 


Not long ago we heard a “captain of industry” and 
a scientist lamenting because the reading of technical 
periodicals has become so universal and complaining that 
it absorbs much of the time of the readers. Because 
of these two facts, they went on to say, the quiet and 
thorough study of well-written books has been forsaken, 
and readers nowadays get only a superficial and desultory 
knowledge of the things they study. 

We think the conclusions are hardly sustained by the 
large array of facts relating to them. We doubt if 
good technical books ever found a more ready market 
than now. It would be well-nigh impossible to collect 
reliable statistics on the subject, but our impression is 
that through the universal diffusion of current technical 
literature and the knowledge of books conveyed and 
advertised by it the book trade has been rather helped 
than harmed. We do know that 133,000 copies of 
technical books written from material that originally 
appeared in the American Machinist have been sold. Very 
many technical books would never reach the world but 
for the introduction and commendation of the periodical. 
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Librarians are busier than they ever were; scholars 
are no less studious than formerly; science was never 
more active in its investigations; discovery was never 
pushed more efficiently and enthusiastically. Truly, the 
facts hardly sustain the conclusions of those who decry 
he technical periodical 

To the man absorbed in business and practical affairs 
who can spare more time than that demanded by his 
daily paper the technical journal brings every week or 
month the latest investigations and their application and 
enables him to keep pace with his contemporaries. If 
the work of the various active scientists of the day were 
embodied only in elaborate books, he would seldom see or 
read one of them. In the periodicals all the scientific men 


of the world meet. They learn there what each man is 
doing, while all the interested world studies them and 
keeps in touch with their work. Indeed, we do not 
know of any class of men who would be more affected 
by a suspensi of periodical technical literature than 
those same business men and scientists who sometimes 
speak SO harhl; of it. 


os 
x 


The First Wears After College 


About this time every year thousands of young men are 
leaving college to enter upon active life. They are ambi- 
tious, confident of their ability, hopeful; and yet in the 
great majority of cases the prospect is most perplexing, 
to say the least. They look along the avenue of prosperity 
and see all the posts occupied, the offices filled, the paths 

rowded, and they wonder where they can find room. If 
they will but gaze over the heads of the crowd, however, 
a little farther along the avenue they will see great open 
Messrs. 
Schwab, Corey and Frick are never troubled for space at 
elbows. near the 
There is always room to spare where the experts 


spaces where the occupants are never crowded. 


their Professions are never crowded 
Lop. 
are. 

It is in the order and nature of things that the first 
few vears of every man’s business or professional life are 
vears of education. It is these years that teach him what 
s in him, drill into him a patient and persistent habit 
f work and give him the strength to hold all the ground 
gained. Doors seldom open to the man who has not pre- 
pared himself to enter them. 
man has thoroughly prepared himself for a higher place, 


By the same token. when a 


the door to that place usually swings back of itself. 
[t is true that only a few can reach the top, but it is 
a'so true that the farther from the bottom the fewer the 
mpany. It is as if each calling were pyramidal in its 
human constituency ; 
there are several tiers of men below him who have ample 


and while only one man is at the top, 
space. It is only at the base that men are so numerous 
that they crowd and jostle each other out of the fairway 
into the bypaths. If a man does not develop the ability 
to lift himself out of this crowd at the base, it seems rea- 
sonably certain that he is not adapted to his chosen 
calling 

[t is in those first few vears that young men know the 
only leisure they will ever know. They are golden years 
that should be filled with systematic reading, social inter- 
course and ceaseless observation. Afterward they will be- 
come absorbed in too many business and family cares to 
find time to pursue such habits, and when they look back 
at the lost years it will be too late. 
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The work of the world seeks the hands best fitted to 
do it, just as naturally as water runs down hill; and 
the question whether a man is to rise above the rabble at 
the base of the pyramid will be decided by the way he 
improves those first few years after college in acquiring 
the thorough knowledge of his profession always possessed 
by those at the top. 


oy 


The Value of Praising 


There seems to be an indefinable something about all 
engineering plants, particularly the metal-working shop, 
that after a while prevents those occupying supervising 
positions from praising where praise is due. Whether it 
is because the supervisor becomes more or less influenced 
by his constant association with so much mechanism that 
he unconsciously treats men as part of it or whether 
it is that the workmen seem for the most part lacking 
in those finer, more delicate sensibilities that appear to 
respond appreciably to an occasional word of praise is 
unimportant; but it is certain that even the occasional 
word is seldom spoken. Hereby a great mistake is being 
made. 

Many shops are full of men unhappy in their work 
and producing but a fraction of their possible output 
for want of a little judicious praise. They have little 
faith in themselves and need assurance of their capabil- 
ities from others, especially their supervisors. It is a 
popular notion that much self-esteem is a common weak- 
ness and that men do not require others to comment 
favorably upon their efforts. We are confident, however, 
that a large part of what appears to be vanity or egotism 
is the very opposite. It is only an uneasy or frantic at- 
tempt to win from others an assurance of what one him- 
self sorely doubts. How unfortunate then that super- 
visors in their various dealings with the men under them 
are so sparing of praise! 

How often have some of the best workmen left a plant 
for a few cents more a day at some other shop, when a 
It is true 
So 


word or two of praise would have held them. 
that praise is sometimes dangerous, but so is blame. 
are firearms and locomotives and flywheels; so is every- 
thing useful. But banish sunshine because 
it sometimes causes forest fires? No doubt “it is poison 
to a human soul to breathe the incense of praise habitual- 
ly,” but praise and overpraise are two different things. 


would one 


The former, when justly bestowed, always stimulates. 

The higher the class of labor the less grudging should 
we be with our praise. This is so because it has been 
truly said that sensitiveness to merited praise may be 
almost regarded as an exact measure of the delicacy of 
the civilization. The civilized nature is sensitive all 
over, and therefore the more highly developed the work- 
man the better the result that may be expected from 
honest commendation. 

Like many other good things where a little goes a long 
way, that little must be of the purest kind and free 
and full. A French moralist-has gone so far as to say 
that “it is a great sign of mediocrity always to praise 
moderately.” We have heard from our childhood the 
expression “to damn with faint praise.” Habitually to 
withhold commendation where it is deserved, to praise 
faintly where there is signal merit, to be always afraid 
of committing oneself and of being asked for a raise 
in wage argue a narrow head, to say the least. 
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Hand Screw Machine 


The illustration shows a 1-in. hand turret screw ma- 
chine, with plain head, recently developed by the Pierce 
Machine Tool Co., Chicago, Ill. In both the design 
and construction the chief aim has been to provide a 
machine of sufficiently heavy proportions to insure rigid- 
ity in operation. 

The headstock is of bowl-type construction, cast in 
one piece with the bed. The automatic chuck is forged 
solid on the end of the spindle with external thread. The 
small aiount of overhang from the front spindle bear- 
ing is designed to abolish the tendency to vibrate. The 

















HAND SCREW MACHINE 

Capacity, automatic chuck, round, 1,4 in.; capacity, thread- 
ed work on soft steel, % in. U.S.S.; capacity, pipe threads in 
brass up to 1,4 in.; capacity, drilling in soft steel, 4% in.; hole 
in automatic chuck plunger, 1.4 in.; hole through spindle, 1 
in.; length that can be turned, 8 in.; greatest distance, end of 
spindle to face of turret, saddle flush, 16% in.; diameter of 
turret across flats, hex. 7% in.; distance, center of turret holes 
to top of slide, 2% in.; travel of cutoff, longitudinal, 8% in.; 
width of driving belt, 2% in.; extension of bar feed rod, 3 ft 
4 in.; width of countershaft belt, 3 in.; cross face, 2 ft. 2 in 
by 5 ft.; weight, 1,350 Ib. 


machine is arranged so that the plain round solid collets 
can be used, or a master collet can be furnished adapted 
to hardened bushings. 

The cutoff rest has a good bearing on the bed, Is pro- 
vided with hand longitudinal screw-feed adjustment, ar 
ranged with micrometer dial and observation stops. 

The turret, hexagonal in form, is fitted with six tool 
holes with binder bushings and also provided with bolt 
holes for securing the tools to the face of the turret, as 
well as counterbored to receive a boss on the back of the 
tool. The turret holes are arranged with holes through 
the turret stems, allowing the stock to pass through up 
to the full diameter of the hole. The locking bolt for 
the turret is fitted at the front end of the slide, directly 
under the cutting tool, and works in hardened and ground 
taper bushings let into the solid turret, as near the periph- 
ery as practicable. Independent adjustable stops for each 
position of the turret face operate automatically. 
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Wet or Dry Surface Grinder 


A single-wheel machine on the same lines as the double 
grinder illustrated on page 617, has been brought out 
by the Grayson Tool and Manufacturing Co., Indian- 
apolis, Ind. In fact, this machine may. be considered 
as one-half of the Duplex machine there shown. It 
has the same spindle construction, similar feeding 
mechanism and the same size of table. It is equipped 

















WET OR DRY SURFACE GRINDER 


Table, 6%x20 in.; cross-movement, 7 in.; travel, 20 in.; wheels, 


t< I 


with a three-speed countershaft, so as to drive wheels from 
2 to 8 in. in diameter at their proper cutting speed. 

The guard for wet grinding is shown in place on the 
table, the front piece being on the floor by the base of 
the machine. This guard can be easily removed, when 
desired, for dry grinding. . 

Two of the new features are the inclosing of the 
vertical screw and the drive shaft in telescoping tubes 
to protect them from grit and dust, and the use of 
cushion springs in the table dogs for eliminating shock 
and noise during reversal. The sliding ways on the 
face of the column are cast in a chill to close the pores 
against the entrance of dust. Felt wipers, top and bottora, 
aid in keeping the wearing surfaces free from foreign 
particles of any kind. 
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Hydraulic MarKing Machine 


The marking machine shown was designed for mark- 
ing round or flat surfaces and incorporates as a special 
feature hydraulic control. 

The adjustment of the table is provided with a set of 
ball-bearing thrust collars which relieve the locknuts of 
the pressure, therefore allowing them to be free and 
easy to move by a slight turn of the hand. Both table 
and slide are provided with gibs. Regardless of what 
part of the table the work may be placed, the stroke 

















HYDRAULIC MARKING MACHINE 


Travel of slide, 8 in.; adjustment of table, 6 in.; floor space 
required, 30x24 in.; weight of machine, 950 1b 


of the slide may be varied by two adjustable stops and 
set to a position desired. The entire drive depends upon 
a small pulley at the rear attached to a pump driven by 
a 114-in. belt. 

All adjustments of the machine are within easy reach 
of the operator when standing before the machine, where 
the work is plainly in view. 

The working operations are placing the work to be 
marked in position and starting the machine by pressure 
on the foot treadle at the right, which opens a valve, 
allowing the pressure of the oil to raise the table. The 
die then traverses the work and at completion of the 
forward stroke the table drops, the work is released, the 
die returns to its first position and the machine stops, 
unless continuous operation is desired, which may be 
had by keeping the foot on the treadle. 

An oil tank in the base supplies the oil to the hydraulic 
cylinders. The oil is pumped by a small rotary geared 
pump at the rear of the machine through a relief valve 
set to give any pressure desired, indicated on the gage 
at the left of the machine. 

The oil, being held back under pressure, goes to the 
operating valve. In one position the oil passes through the 
pipes to the cylinders, raising the table to the working 
position and flowing through the hollow piston rod to 
the slide cylinder, which forces the slide on its outward 
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stroke. The exhaust flowing back through the valve into 
the tank, until the operating valve is shifted automatically 
by the stop on the slide, reverses the flow of oil into the 
opposite ends of cylinders, forcing the table down and the 
slide back to the starting point. 

The speed by which the slide is traversed is governed 
by the supply valve at the left, which controls the amount 
of oil passing’ through the cylinder. Any speed between 
0 and 225 ft. per min. with a pressure of 75 lb. may be 
obtained. 

The type of machine shown represents a recent develop- 
ment of the Martin Machine Co., Greenfield, Mass, 


Elliptic-Spring Former 


The machine shown was designed 
primarily for railroad-spring shop use. It will form 
elliptic-spring leaves of any size and curvature common 
in ordinary practice without changing dies. 

The machine requires only one man for its operation, 
but may be used by two fitters working on different kinds 
of leaves at the same time. In the operation of the 


machine the hot spring leaf is formed next to the cold 


spring-forming 




















FORMER 


Maximum stroke, 9 in.; table, 7x44 ft.; length of crosshead, 


UNIVERSAL ELLIPTIC-SPRING 


36 in.; height of dies or Keys, 6 in.; floor space, 7%x6% ft. 


plate against which it fits in the spring, thus giving an 
accurate camber to the hot leaf. A second heat is not 
required for tempering, as the leaf is taken directly from 
the former to the oil bath. 

The machine consists of a heavily designed horizontal 
table supported by five legs. The bank of keys which 
make up the female die is arranged at one end of this 
table, together with the male die, behind which is the 
pressure cylinder. The keys rest on edge, side by side, 
and are held in a forward position by a series of counter- 
weight levers, which furnish the necessary pressure to 
set the hot plates. On the front end of the piston rod 
a crosshead is provided, which, codperating with three 
blocks, act as a male die and offers the backing for the 
cold plate or templet. 

The valve for controlling the movement of the plunger 
or piston is placed immediately on top of the piston when 
compressed-air operation is desired and immediately at 
the side of the piston, where operation is by hydraulic 
means. The cylinder itself is mounted on an extension 
of the table. 

This machine is a recent addition to the line made 
by Joseph T. Ryerson & Son, Chicago, IIl. 
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Plain Cylindrical Grinder 


The self-contained grinder shown in the illustration 
represents a recent product of the Perkins Grinder Co., 
Cleveland, Ohio. The control is designed to be central- 
ized and automatic, and hand feeds are provided. 

The main-drive shaft runs at a constant speed of 575 
r.p.m. The power is applied from the 
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Heavy Spring-Winding Machine 
The illustration shows a spring-coiling machine built 
by Sleeper & Hartley, Worcester, Mass. It is 


adapted to make either extension or compression springs, 
and it is possible to feed 100 ft. into a single spring 


In °9 


The spring is not produced by being coiled around an 





lineshaft to a single-belt clutch pulley, 
or a motor may be connected direct to 
the main-drive shaft. 

The control box is a separate unit. 
The work speeds and table feeds may 
be engaged or disengaged independently 
or simultaneously while the machine is 
running. The transmission and auto- 
matic table mechanism are two inde- 
pendent units, positioned in front of 





the machine and completely covered. 
The transmission has 10 speeds for 
both work speed and table feed; no 
gears run over 80 r.p.m. All of the 
transmissions are always in mesh. The 
work speed, driven by a link belt, has 
10 progressive speed changes—30, 60, 
90, 120, 150, 180, 210, 240, 270, 300 
r.p.m. The table traverse has 10 pro- 














gressive speed changes—12, 24, 36, 48, 
60, 72, 84, 96, 108, 120 in. per min. 

The automatic crossfeed may be set 
to feed at either or both ends of the 
table traverse. A variable tarry device 
is arranged to tarry at each end of the 
stroke and can be regulated. The table traverse can also 
be stopped and started with the tarry lever. 

For taper grinding, the table swivels and has two scales, 
graduated in degrees and thousandths of an inch. The 
work spindle is arranged for live and dead centers; the 
footstock spindle has a variable spring tension controlled 
by a handwheel and quick-acting lever. The backrest has 
both vertical and horizontal movement. Ball bearings 


grinding wheels, 


reduction of 


are provided for the high speeds; the other bearings are 
lined with phosphor bronze. The ways and hearings are 


thoroughly protected. 


Welding and Cutting Torch 


The form of torch shown was designed for a wide 
range of work and to be readily changed from welding 
to cutting. 

The head is cast en bloc, to eliminate leakage. The 
cutting head can be adjusted to two different positions— 











WELDING AND CUTTING TORCH 


a right-angled torch or a straight-ahead cutting torch— 
as shown. 

This torch is known as the “Hoover” and represents 
a recent product of the Oxy-Acetylene Products Co., 
Chicago, Ill. 


Maximum swing, 11 in.; maximum grinding 
ing-wheel spindle, 3% in.; 
18 in.; 
automatic crossfeed, 
width of main-drive belt, 6 in.; 


PLAIN SELF-CONTAINED CYLINDRICAL GRINDER 


length, 40 in.; diameter of grind 
width of grinding-wheel driving belt, 5 in.; diameter of 
reduction of automatic crossfeed, 0.0005; greatest 
0.005; diameter of driving clutch pulley, 12 in 
required, 15 hp.; net weight, 6,500 Ib 


least 


powel 


arbor, but by being fed forward by. feed rolls against a 
coiling point or deflector, the machine putting a prede- 
termined amount of wire into each spring. The machine 


is automatic, coiling and cutting alternately, the coiling 

















MACHINE 


cold; length of wire, 
floor space, 6x8 ft.; 


SPRING-WINDING 
wire, 
per min.; 


HEAVY 
100 es %- Sis tee 
weight, 16,000 Ib 
mechanism being stopped while the spring is being cut off. 
The only function of the arbor is to provide a cutting 
edge against which the exterior cutter may carry the 
wire for the purpose of shearing it off after each coil. 
In all these machines adjustments are provided for the 
feed or amount of wire which can be fed into any one 
spring; and of course the diameter and pitch, as well 
as the contour of the spring, may be changed instantly 
by means of adjustments provided. 
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Special Rifle-Sight Leaf- 
Notching Machine 
The illustration shows a machine for notching simul- 
taneously both edges of a Russian rifle sight. The 
machine has two diagonally disposed slides that carry 


The slides are crank-actuated 
The tools 


10 notching tools each. 
at an average speed of about 6 ft. per min. 

















RIFLE-SIGHT LEAF-NOTCHING MACHINE 


ire held in accurately made tool holders. When indi- 
vidual tools become worn or break, they are replaced by 
others, as with the accurately shaped tools and _ tool 
holders the relationship between tools can be readily 
maintained without replacing the whole set-up. 

This machine is built by the H, E. Harris Engineer- 
ing Co., Bridgeport, Conn. 

oo 


Pneumatic Wood-Boring 
Machine 
This machine was originally designed for boring holes 
in railroad-car work, ship frames and wood-frame 
structures of all kinds It weighs but 6 lb. and will 

















PNEUMATIC.WOOD-BORING MACHINE 
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bore holes up to 34 in. in diameter through oak or pine 
sills at the rate of 1 in. per sec., with 90 lb. air pressure, 
The bit runs at 2,200 r.p.m. It is not likely to get out 
of order, as there are only five principal parts in it, 
including the operating handle. It is made by the Baird 
Pneumatic Tool Co., Topeka, Kan. 
ae 


Pneumatic Lifting Jack for 
General Service 
This lifting jack may be used for raising an auto- 
mobile or for various jobs around the shop. It may be 
operated by an ordinary automobile tire pump or from 





shop air connections. It 
has a minimum height of 
101%, in. When the piston 


is extended, it reaches to a 
height of 16 in. A central 
telescoping piece can _ be 
raised two additional inches, 
making a total height of 
18 in. when desired. The 
piston will stay in any posi- 
tion in which it is placed 
until the air is released; but 
for additional safety, holes 
are drilled crosswise through 
both the piston and the tele- 
scoping piece. The latter, of ! ae 
course, must be locked with a 
pin in any case when raised, 
but with the piston itself it 
is optional with the operator. The jack weighs 1014 lb. 
and is made by the Baird Pneumatic Tool Co., Topeka, 
Kan. 














PNEUMATIC LIFTING 
JACK 
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European Women and Our 
Labor-Saving Machinery 


A study of the economic and financial 
immediately following the great wars of modern his- 
tory—the Napoleonic wars, the Crimean, our Civil War, 
the Franco-Prussian, the Boer and the Russo-Japanese 
wars—in comparison with the vast struggle now raging 
in Europe has convinced a number of writers and speakers 
on business subjects that, far from being threatened 
with acute depression, Europe will be more likely to 
see, when peace is concluded, a period of commercial 
activity and prosperity. It is pretty generally agreed 
ihat, whatever the economic readjustment, there will be 
a much increased use and invention of labor-saving 
machinery all over the war-torn lands of Europe. 

The substitution of the labor of women and girls for 
the more muscular toil of men on the older continent, 
we are told, will necessitate a great deal of labor-saving 
machinery. We Americans, by general admission, produce 
the best of such machines. Will the vastly increased 
employment of women in Europe have a deep and lasting 
effect on American business? This is but one of the 
searching qtestions put to us as far-sighted business 
men by the great war. It seems apparent that the read- 
justment that will take place in Europe will have a 
marked industrial influence in America. 


conditions 
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Panama National Exposition 


By Frank A. STANLEY 





SY NOPSIS—This exposition, opened at Panama 
City a short time ago, will retain two of its build- 
ings—namely, those of Spain and Cuba—as per- 
manent structures, and most of the exhibits in 
them will also be kept as of lasting interest. 
There is little shown in the way of machinery, but 
plenty of interesting objects reveal the natural re- 
sources of the republic. It is said that the United 
States Government exhibit is the greatest one ever 
shown abroad by this Government. 





The national exposition that opened at Panama in 
February occupies a site above the beach along the Bay of 
Panama on the shore road to old Panama City. This 
exposition, which has as its Director General an Ameri- 
can, James Zetek, of Chicago, was undertaken with the 


most complete and comprehensive one that this Govern- 
ment has ever sent to a foreign country. The entire 
Government display was transferred bodily from the 
Panama-Pacific Exposition at San Francisco and, as 
most of our readers are aware, includes exhibits from 
every governmental department, the most noteworthy 
being those of the army and navy, the Geological Survey, 
the Bureau of Standards, the Panama Canal, Public Roads 
offices, Bureau of Mines, Bureau of Fisheries, Bureau of 
Education. Among the items that are most likely to 
attract attention are the army and navy collections, par- 
ticularly the latter, in which models of all kinds of ships 
from the earliest times are shown, including the most 
primitive and the most uptodate warships, among them 
battleships, cruisers, destroyers, colliers, submarifies, ete. 
Similarly the showing of the United States Army is of 
importance from a contemporary as well as a historical 
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FIG. 1. PANORAMA OF PANAMA NATIONAL EXPOSITION 
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FIG. 2. EDUCATION BUILDING 


object of celebrating the opening of the Panama Canal 
and commemorating the discovery of the South Sea by 
the Spanish explorer Balboa. Its principal structures, 
seven in number, arranged in squares about a central plaza, 
are the Hall of Fine Arts, the Administration, Commerce, 
Agricultural and Horticultural Buildings, the Education 
Building and the permanent buildings of Spain and Cuba. 
The latter two after the expositon closes are to be utilized 
as the homes of the legations of the two countries men- 
tioned. It is probable that most of the exhibits in them 
will remain as articles likely to be of lasting interest. 
An interesting feature of this exposition is the fact 
that the exhibit of the United States Government is the 











FIG. 3. AGRICULTURAL BUILDING 


point of view, as it represents a complete record of arms 
from the old arquebus to the modern high-velocity mili- 
tary rifle and the rapid-fire gun. 

An important characteristic of most expositions nowa- 
days ts the statistical chart, calling attention to various 
stages of progress in human activity. One in the Bureau 
of Education will probably be a surprise even to widely 
traveled Americans, who little realize the number of 
schools in this country. This summary points out that 
there are 20 great universities in the United States and 
about 800 of less importance; when it comes to the 
country—that is, the rural schools, say those having one 
teacher each—there are 212,000. Other exhibits of inter 
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est in this connection come from the public schools of 
Denver, Chicago, Los Angeles and other widely separated 
cities of the United States, each showing something dis- 
tinctive in character and well worked out in application. 

While taken as a whole the exposition has comparatively 
little from the strictly engineering viewpoint; there are 
some things of immediate interest to readers of a mechan- 
ical turn of mind and quite a good many features worth 
while to visitors with a broad point of view. 

In the panoramic view of the exposition grounds, Fig. 
1, the Commerce Building will be seen in the foreground 
in the center of the picture, the Fine Arts Building at 
the right and the Panama Government Building at the 
left. The Education Building as it appeared shortly be- 
fore completion is seen in Fig, 2 and the Agricultural 
Building in Fig. 3, these illustrations giving a good idea 
of the architecture of the principal structures. 

Visitors to Panama for the first time undoubtedly have 
found the most important feature of the exposition to be 
the exhibits of the natural resources of that republic. 
Great pains have evidently been taken by the directors to 
gather as complete a line of natural objects as possible, 





AND TOOL MADE BY 
STUDENTS 


FIG. 4. DRILLING MACHINE 


and this is demonstrated by the hundreds of varieties of 
high-grade cabinet woods and timber woods exhibited. 
Travelers through Panama state that there are millions 
of acres of tropical forests densely grown with most val- 
uable woods that yet remain practically virgin timber. 
The diversity of woods here is well suggested by the fact 
that among the samples shown are some that are lighter 
than cork and others heavier than water. 

There is no great number of machine shops and foun- 
dries in the Republic of Panama; and as had been ex- 
pected, the exhibits of mechanical objects are few and 
far between. There are, however, a few such appliances 
from local establishments and from schools for teaching 
trades, arts and crafts. Among these may be mentioned 
the exhibit of the Panama School of Arts and Crafts, 
which occupies a considerable area and shows most com- 
mendable work. Among the exhibits are a number of 
electrical supplies, such as wall lamps, heaters, etc., and 
a vertical drilling machine, illustrated in the foreground 
of Fig. 4, the background of the view representing a 
number of castings and forgings of various kinds produced 
at the school. These include metal-cutting machines, 
brass and copper tools, brazed shells, decorative objects 
and a variety of other articles. Also a good many ex- 
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amples of high-grade woodwork are exhibited and many 
mechanical and architectural drawings. 

Naturally no exposition at Panama would be complete 
without a representation of the strides made in general 
sanitation and the elimination of diseases, such as yellow 
fever and the plague. It is possible here to follow the 
history of the yellow-fever mosquito, as the insect devel- 
ops in a glass cage and remains under observation from 
the larva stage to the adult. Similarly a tank shows the 
process by which mosquitoes breed and the method of 
destroying the larva by pouring oil upon the water’s sur- 
face. 

It has been pointed out as a curious circumstance that 
a big panoramic relief map of the Panama Canal should 
be shown at this exposition. This map is about 50 ft. 
long and gives complete details and data for a clear com- 
prehension of this undertaking. Doubtless many people 
have seen this who never have seen the original canal, 
although living fairly close by. Possibly some of these 
people know little of the canal itself, and they may per- 
haps never see it. 





NEW PUBLICATIONS 





THE CALLENDAR STEAM TABLES—By H. L. Callendar. 
Thirty-nine 5%x8%-in. pages; cloth bound. Published by 
Longmans, Green & Co., New York. Price, 80c. 

This little book contains seven tables relating to the prop- 
erties of saturated and superheated steam. In the pressure 
table volume and total heats are given for both Centigrade 
and Fahrenheit temperatures. The properties in terms of 
temperature are given in separate tables for values from 
0 to 259 deg. C. The properties of superheated steam are simi- 
larly presented, total heat being given only in mean calories 
Centigrade, and volume and entropy in separate tables in 
terms of Centigrade degrees. The book will no doubt be 
useful to physicists and experimenters working with the 
metric system of units. 


MODERN STARTING, LIGHTING AND IGNITION SYSTEMS— 





By Victor W. Page. Five hundred and nine 5%x8 in. 
pages; 295 illustrations. Published by the Norman W. 


Henley Publishing Co., New York City. Price, $1.50. 

This book should help anyone interested in the subject 
to understand the important electrical features of automo- 
biles. It is a concise and comprehensive treatise of the latest 
practice and is written in such a way that the reader need not 
be an electrical engineer in order to comprehend the text. 

The book is copiously illustrated, so that the repairman can 
understand the construction of the systems. The following 
are the titles of the well written and illustrated chapters: Ele- 
mentary Electricity; Battery and Coil Ignition Methods; Mar- 
neto Ignition Systems; Elementary Electric-Starter Principlez; 
Typical Starting and Lighting Systems; Starting-System 
Faults and Their Systematic Location; Miscellaneous Elec- 
trical Devices. 

Chapter V is of particular advantage, as every practical 
system is fully treated both by illustration and descriptive 
matter. In the following chapter the various troubles that 
may arise in the use of starting, lighting or ignition systems 
are mentioned, and the measures to be taken to remedy or 
avoid them are explained. 

PRINCIPLES AND PRACTICE OF COST ACCOUNTING—By 
Frederick H. Baugh. One hundred and ninety-four 6x9- 
in. pages; indexed; cloth bound. F. H. Baugh, Baltimore, 
Md. Price, $3. 

Reviewed by DEXTER S. KIMBALL* 

This book, to use the words of the author, “has for its 
object a comprehensive and practical presentation of the gen- 
eral principles upon which cost accounting for manufactured 
articles is based, the application of these principles in a gen- 
eral manner to the most common types of manufacture and 
the illustration of the details.” The table of contents is as 
follows: Chapter I, Synopsis of the Financial Accounting; 
Chapter II, Principles of Cost Accounting; Chapter III, Specific 
Job Cost; Chapter IV, Department Cost (Man-Hour); Chapter 
V, Departmental! Cost (Machine- and Man-Hour); Chapter VI, 


*Professor of Machine Design and Construction, Sibley Col- 
lege, Cornell University. 
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Process Cost (Simple Type); Chapter VII, Process Cost (Com- 
plex Type); Chapter VIII, Illustration of Departmental Cost 
Accounts; Chapter IX, Illustration of Process Cost (Simpl 
Type). 

The book differs from many others on this subject in that 
it is written from the viewpoint of the accountant rather than 
from that of the factory cost-keeper. The treatment, there- 
fore, gives a fairly full discussion of the relation between the 
general-accounts and the detail-cost ledgers; in fact, it is as- 
sumed that the cost accounts are an integral part of the gen- 
eral accounting system. The introduction and Chapter I are 
mainly discussions of the principles of cost finding as usually 
presented and include brief arguments regarding the place 
and value of such items as interest, taxes, rent, depreciation, 
etc., which go to make up the burden, or expense. The re- 
maining chapters give examples of the several ways in which 
the costs of production are found and summarized Thus, 
Chapter III treats of cost finding by the production-order 
method, under the name of specific job cost Other chapters 
treat of departmental costs and process costs, each chapter 
giving complete instructions as to the methods to be pursued 
and the books and accounts that are necessary. The dis- 
cussion is largely theoretical, very few forms being presented. 

The book will be of most interest to general accountants 
and to cost accountants who wish to study the relation of cost 
accounts to the general accounts. The discussion in Chapter 
II on the fundamentals of cost finding, while sufficient for this 
book, is not comprehensive enough for a beginner who wishes 
to obtain a clear conception of the nature of expense and the 
logical methods of allocating it. The brief treatment accorded 
many other items in other chapters might be similarly criti- 
cized so far as beginners are concerned, this briefness being 
so marked as sometimes to make the text a little disjointed 
This is of course not so serious a matter for an experienced 
man, and to those who know something of accounting and 
cost-finding methods the book will be of service. In some re- 
spects it is written along the line of probable progress. Cost- 
finding methods will in all probability become more and more 
a factor in general accounting as the importance of cost- 
finding is more fully appreciated 
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Thomas Grant, formerly superintendent of the Hall Button 
Co., Jersey City, N. J., has accepted the position of mechanical 
superintendent with the Morgan Manufacturing Co., Newport 
a 


Raymond Henry, until recently superintendent of the Frost 
Gear and Forge Co., Jackson, Mich., has become assistant 
works manager of the Ingalls & Shephard Forging Co., 
Harvey, Il. 


Isaac H. Levin, for some time past chief engineer and 
chemist of the International Oxygen Co. has resigned to 
establish a consulting practice in chemical research in 
Newark, N. J. 

F. R. Blair, formerly secretary, treasurer and sales man- 
ager of the S. K. F. Ball Bearing Co., has resigned to organize 
and become president of F. R. Blair & Co., Inc., 50 Church St., 
New York City. 

W. Wetsel, for several years associated with the Baush 
Machine Tool Co., Springfield, Mass., in various executive 
capacities, has been placed in charge of the company’s 
recently established Detroit branch in the Dime Bank 
Building. 





BUSINESS ITEMS 
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The Boos Machine Co. announces its purchase of the St 
Marys Machine Works, St. Marys, Ohio. Operation of the 
plant is under way in the manufacture of oil and gas engines. 


The Service Supply and Equipment Co., Fulton Building, 
Pittsburgh, Penn., has been organized by D. A. Casey as a 
sales'agency for machinery and supplies. Mr. Casey, who will 
be general manager, was for the past six years machinery 
salesman with the Westinghouse Electric and Manufacturing 
Co. 


The Canton Foundry and Machine Co., Canton, Ohio, con- 
templates the erection of a number of new buildings, including 
a new and much larger foundry and an annex to the machine 
shop, in addition to a new shop now under construction for 
the manufacture of its portable cranes. The additional 
buildings are calculated to provide about a 75 per cent. 
increase in manufacturing facilities. 
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CATALOGS WANTED 











Ferdinando Bigotti, Turin, Italy, would be glade to receive 
catalogs and other literature from manufacturers of machine 
tools. 


The Sheffield Machine and Tool Co., 35 S. St. Clair St., 
Dayton, Ohio, would like to receive catalogs from manufac- 
turers of equipment used in making dies, jigs, fixtures, etc 


The Everett Mfg. & Supply Co. $7 Tileston St., Everett, 
Mass., organized to manufacture and trade in metal parts 
and supplies of all kinds, would be glad to receive catalogs 
and price lists from manufacturers of machinery and metal 
goods, 





TRADE CATALOGS 


CTrereasceerereeasieeaenr 





Beaver Easy-Working Die Stocks and Square-End Pipe 
Cutters, The Borden Co Warren, Ohio Booklet Pp 16 
3%x6 in, 


Engine Lathes, Turret Lathes, Cutting-Of Machines, Shap- 
ers, Ete. Davis Machine Tool Co., In Rochester, N y 
Pp. 40. 8x11 in lllustrated 


The Grayson Triplex. The Grayson Tool and Manufactur- 
ing Co., Indianapolis, Ind Bulletin Pp. 8 St4ox11 in. 

This illustrates and describes the toolroom miller and 
shaper built by this company 


Fine Mechanical Tools... The L. S. Starrett Co., Athol, Mass 
Catalog No. 21. Pp. 336 5x7% in 

This contains illustraions and descriptions of the extensiv« 
line of small tools made by this company and some recent 
additions to the line, a new price list is included 


Sprague Electric Works, 527-531 W. 34th St... New York 
Bulletin No. 48907 500-lb. electric hoists Illustrated, 8 pp., 
$x10% in. Bulletin No. 49600 Flexible steel armored con- 
ductors, flexible steel conduit, stamped steel boxes, fittings and 
tools. Illustrated, 24 pp., 8x10% in Bulletin No. 48706. A. C 
2- and 3-phase motors and controllers for flat-bed and small 
rotary printing presses. Illustrated, 12 pp., 8x10% in. 


Grinding Wheels and Machinery. Norton Co., Worcester 
Mass. Catalog Pp’ 162 6x9 in Illustrated 

In addition to a comprehensive list of the proper grades 
and shapes of wheels for a wide variety of work and machines 
this catalog contains considerable engineering data on the 
subject of grinding, including a table for the selection of 
grades, methods of mounting wheels, and rules for calculating 
surface and pulley speeds 





FORTHCOMING MEETINGS 











American Society for Testing Materials Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 
delphia, Penn 


American Foundrymen’'s Association and American Insti 
tute of Metals Annual meeting, September 11-16, Cleveland, 
Ohio, A. O. Backert, secretary, American Foundrymen’s As 
sociation, Cleveland, Ohio 


American Society of Mechanical Engineers Monthly 
meeting first Tuesday Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City 


Boston Branch National Metal Trades Association Monthly 
meeting on first Wednesday of each month, Young’s Hote! 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown University, Providence, R. 


New England Foundrymen’'s Association Regular meet- 
ing second Wednesday of each month Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y 


Superintendents’ and Foremen’'s Club of Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, Ill Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, 

Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America. Regular meeting second 
Friday of each month. Oscar 8S. Teale, secretary, 35 Broadway, 
New York, N. Y 
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Prices--Materials and Supplies 
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IRON AND STEEL METALS 
Pig Iron—Quotations were current as follows at the points Miscellaneous Metals—The present qpetastons in cents per 
and dates indicated: pound, with a comparison of practically a month and year 
One One ago, are as follows: 
June 16, Month Year New York —. 
1916 Ago Ago One One 
No. 2 Southern Foundry, Birmingham. $14.59 $15.00 $9.50 ous 36, Month Year 
No. 2 X Northern Foundry, New York. 19.75 20.50 14.00 . . L916 Ago Ago 
No. 2 Northern Foundry, Chicago 19.00 19.00 13.00 Copper, electrolytic (carload lots). 28.50 30.50 20.50 
No. 2 ! 3 € aie i, 9. 0 . < d ‘ 
Bessemer, Pittsburgh .............++: 21.95 21.95 “2 BD Fe otalhderpatubeniebeh cea: detpiegapteas yt yg “lee 
Basic, Pittsburgh ...... Ac Mobaee tha acta 18.95 18.95 13.65 hie y feu (.90 one 
No. 2 X, Philadelphia................. 20.00 20.50 14.25 Spelter .... se ee seee cece cece eececes 13.12% 16.37% 21.00 
PE <A bean a aes cea sees eee 84% 18.00 18.50 12.75 ST. LOUIS 
No. 2, Southern Cincinnati............ 17.40 17.90 12.40 a Pree ror ee ee eee 6.85 7.37% 
Basic, Eastern Pennsylvania....«.. ‘ 19.75 20.50 13.50 OE weceaes cosa we ohine ed wieeaten 13.00 16.50 
Gray forge, Pittsburgh..... ee 18.70 13.35 q , , : - 
At the places named, the f wing prices i sents r 
Steel Shapes—The following base prices in cents per pound pound arevall: , . ewes Pree = ee oe 
are for angles 3 in. by % in. and larger and tees 3 in. and ner Weak 
larger and plates 4 in. and heavier from jobbers’ warehouse ‘ cir Oo a a0 
at the places named: i Mi June 16, Month Year Cleve- Chi- 
One One 1916 Ago Ago land cago 
June 16, Month Year Cleve- Chi- Copper sheets, ae 37.50 37.50 28.50 37.50 37.50 
1916 Ago Ago land cago Caer wire (carload : 
. ome — on-en es P 
Steel : — ase 2 56 350 85 3.25 3.10 oe eer d 7.50 37.50 26.75 33.00 38.00 
Steal ong ee Pilea et ¥t “oe : rt 310 Brass rods, base........ 44.50 45.50 26.62% 42.00 38.00 
MA Bae Tig wet Uh” BARRE. - oe. & Es yt ‘ 9 OF 2 Brass pipe, base...... 46.50 46.00 23.50 45.00 46.00 
. or e “ss or) 3.50 2 80 3.2: 3.10 , one a : > +- : : 
——— ry steel (bessemer) : r+ Se I : 65 3 a: OT OOO” eee 44.50 44.50 26.75 42.00 38.00 
‘ st ghee the Hina mal A atts ay on hie ati : Solder % and %™ (case 
Steel Sheets—-The following are the l Foes RAM _ and eres a ae 29.50 30.50 28.00 
aS as ee balay caine, | alg ee —— Old Metals—The following are the dealers’ purchasing 
iia ' One One prices in cents per pound: 
June 16, Month Year Cleve- Chi- —New York—, -—Cleveland—, 
1916 Ago Ago land cago One Three 
No. 28 black 3.65 3.65 2.60 3.20 3.20 June 16, Year Junei16, Months 
No. 26 black..... 3.55 3.55 2.50 3.10 3.10 : ; 1916 Ago 1916 Ago 
Nos. 22 and 94 black } 250 245 2°05 205 Copper, heavy and crucible... 22.50 17.00 22.00 24.00 
Nos. 18 and 20 black 24! 2°45 2 40 2.00 2 00 Copper, heavy and wire...... 22.00 aaa 21.50 23.00 
No. 16 blue annealed 4.4! 1.70 2.35 3.70 3.60 Copper, light and bottoms.... 18.00 14.00 18.00 20.00 
No. 14 blue annealed. . 4.35 4.60 2.25 3.60 3.50 Lead, BOGUT <cwsicvesessavecs 2 50 9.90 ret 7.00 
No. 12 blue annealed.... 4 $.55 2.20 3.50 3.45 Lea, tea a rr Sea ES.5 9.00 9.90 4.25 ae 4 
No. 10 blue annealed.... 4 $50 W434 3 40 Brass, heavy ....... wssteces | Se 8.50 13.00 19.00 
No. 28 galvanized rf 5 65 6.00 5 00 5 FO BOPOSS, TGR... wee cccess cess BOO 10.00 10.50 12.00 
No. 26 galvanized....... 5 5.35 5.70 170 229 No.1 yellow rod brass turnings 14.00 ae 12.00 14.50 
No. 24 galvanized : ; : bi 5.20 ae ts 4.55 5.05 a ec ine a ws ae 9.00 17.00 8.00 15.00 
; Monel Metal—The following are the prices in cents per 
Standard Pipe—The following table shows the comparison pound for mill lengths 8 ft. and over: dues : pe 
in discounts, together with the net prices in cents per foot 10,000 6,000 2,000 Less Than 
for carload lots f.o.b. mill: Lb. Lb Lb. 500 Lb. 500 Lb. 
o—Black——_, -~Galvanized—, ‘ ofa Size ofaSize ofaSize ofaSize ofa Size 
June 16, One June 16, One Size, In. and Over and Over and Over and Over and Over 
. » > " £ 
1916 Yr. Ago 1916 Yr. Ago Rounds—Squares r i 
% to 2 in. steel butt welded 70% 81% 50%% 712%% eS? @-++> Se oes ge oo-Se 32-99 
O14, » ¢ > a P -_ . + ao 80% 48% % 72% % 4 QO YFeerececse 00.60 39.409 o0.c0 od. 40 of.io0 
2 - to 6 in. steel lap welded. 68% 481, 7 2 to 1%....: 35 00 25 BO 36.00 38 50 3750 
iameter, In. lit to 2% 2575 36 25 26°75 37 OF 38°95 
i. anbvenkasedteseweeeeta .. «(3.45 2.19 5.69 a ese es ee $6.29 36.79 $7.28 38.25 
10 29 2 49 ro tounds . . % a 
Rig SER SRORARS Seen ee eNTS eh et ss'38 tt ay = 36.50 37.00 37.50 38.00 39.00 
11 8.25 5.23 13.61 10.18 Squares - - _ ; ' 
’ ee 11.10 7.03 18.32 10.18 SB @eess eee e008 36.50 37.00 37.50 38.00 39.00 
> “ms -? 212 . Rounds 
1 18.72 0 30.13 16.09 - , —e dae mat oo a << 
: ye MEY og ey 3% to 3i}..... 36.25 36.75 37.25 37.75 38.75 
; eg e312 +4 20 Squares 
34.88 21.80 56.14 29.98 he a — en ‘aia Mae ie lia — 
: 17 26 29 60 76.22 40.70 3a, to 33§..... 36.25 36.75 37.25 37.75 38.75 
& ait " 6144 3x40 98 88 52.80 Rounds—Squares _ ’ . a 
oeveen ; ; salmaaa 37.00 37.50 38.00 38.50 39.50 
From New York stock the following discounts hold: 5 to 6}8..... 38.00 38 50 39.00 39.50 40.50 
Black Galvanized € scvcccessesss See 39.00 39.50 40.00 41.00 
3% to 6 in. steel lap welded..... TTTy: 61% 36° Pe: neater ewan 36.50 37.00 37.50 38.00 39.00 
% to 3 in. steel butt welded........ + 64% 12% Flats not rolled wider than 6 in. or less than % in. thick 
Malleable fittings, Class B and C, from New York stock Hexagon bars 2c. per lb. over corresponding size of round 
sell at 30 and 5% from list price. Cast iron, standard sizes, rods. ; 
55%. For cutting to any specified length not shorter than 1 ft 
add le. per Ib 
Bar lIron—Prices are as follows in cents per pound at The scrap allowance is 18c. per lb. delivered at works. 
the places named : , Antimony—Chinese and Japanese brands are quoted in 
ae M ae cents per pound for spot delivery, duty paid: 
. > 10 Ss AZO " 
Pittst , i 2 80 2 40 June 16, 1916 Three Months Ago 
‘ittsburgh, mi 6.9 4 et: PR cai cacdcacenemes 21.00 44.00 
Warehouse, New York 3.25 2.90 , Ae tip 44.75 
Varehouse, Cleveland - 3.25 | See ag eee bie a , , 
Sane gata idee 210 > 90 Zine Sheets—The following prices in cents per pound pre- 
‘ se, ‘ Geikatee ae wie mack atten a — . 
Cold Drawn Steel Shafting—From warehouse to consumers “eee Se a a ee ae wna 20.00 
requiring fair-size lots, the following quotations hold: 
June 16, 1916 Three Months Ago r—In ¢ —— —Broken a 
> . . . 9ncr tens ‘ites ree ree 
new : = . — cetes + +4 ¢ ie ade e June 16, Months June 16, Months 
e felan 418s yrrice Sc. ys 41s ‘ice 1916 Ago 1916 Ago 
Tee . List price plus 10% List price EO ER Oe 24.00 26.00 24.50 26.50 
Y‘laveal- 9° 7. . 9@ Of 9e or eer 
Swedish (Norway) Iron—This material per 100 Ib. sells as Cleveland .........++++++++++ 22.75 36.25 23.25 36.50 
follows f.o.b. places named CHICAZO ..... eee eee eeees -++- 25.00 30.00 25.90 34.00 
pe New York — Copper Bars from warehouse sell as follows in cents per 
Today One Year Ago pound: June 16,1916 Three Months Ago 
$6.00 $3.75 @ 4.00 Cleveland... $6.30 Chicago... $5.25 New York ........ eee 43.00 39.50 | 
In coils an advance of 50c. is usually charged. Cleveland AC eS ey ‘ 40.25 3s 
Drill Red—Discounts from list price in New York are as ‘ hicago .......... saseeeeeens 40.25 37.25 
follows: Standard, 65%; extra, 60°; special, 55%. ~_ ome. Quotations are as follows in cents per 
yound from warehouse at the places named: 
High Speed Tool Steel containing from 10 to 18% tungsten “a ——— a =e D York la Chie: 
sells as follows per pound in New York: sf. eee 60.00 @65.00 51.25 60.00 
cvwest baled eee OE $2.40 DM Guiikeawe veéaeewinieu $3.25 rE” .s'.ckeneaceat 30.00 @ 35.00 18.50 25.00 @ 28.00 
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Special Shop Methods Used in 
Making Multigraphs 


By FRED 





SYNOPSIS—The Multigraph 
involves the use of special milling and drilling 
A rotary staking device is of interest. 


making of the 


methods. 
Machines are made as convenient as possible. 
Special testing fixtures of somewhat unusual de- 
sign suggest applications of similar fixtures to 
other classes of work. 





The making by the American Multigraph Co., Cleve- 
land, Ohio, of the Gammeter Multigraph, that form 
of condensed printing office for all sorts of commercial 


COLVIN 


on the interior, as can be seen in Fig. 1. Here, two of 
these segments are held together in a fixture, being first 
surfaced on the flat sides and then clamped into a com 
plete cylinder by means of the ears AA. 

The fixture locates them in line with the spindles of 
the two heads lathe, and in this 
position the end is bored out to receive the end plate of 
The boring tools are carried on 


mounted on the one 
the printing cylinder. 
the spindle nose, and the lathe carriage is moved first 
in one direction and then the other. The stops B locate 
the depth of th The 
ments then have the ears cut off and go next to a gear 


Cut h end. seg- 


counterbore at 














FIG. 1. BORING ENDS OF TYPE SEGMENTS FIG 





FIXTURE FOR ASSEMBLING HEADS AND SEGMENTS 





















































FIG. 3. JIG FOR DRILLING 
letters and similar work, involves the use of many in- 
teresting fixtures and methods. 

The type segment, which forms half of the printing 
cylinder, is made from an aluminum casting well braced 


AND REAMING HOLES FOR TAPER 


PINS IN SEGMENTAL PRINTING DRUM 


which cuts the slots for the steel rails that are 


The gear cutter also surfaces the 


cutter, 
afterward inserted. 
outside of the segment, saving the operation of turning. 
One of the holding mandrels is shown at (, Fig. # 
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After the slots are milled, the I-shaped steel rails are 
put into place and the segments placed in a special fixture 
mounted on a shaper, as shown in Fig. 5. The ram 
carries a roll that might be called a rotary staking tool, 
shown at A. It is toothed in the center portion, which 


runs between the rails and forces the metal down around 
The roll is 


= 
Trey 
| 


the lower head of the I-shaped section. 
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bushing F. The side location of the plate to be milled 
is controlled by the screw H and the adjustable screw G. 
Another feature of the Multigraph is the movable cam 
bands, which act in a similar manner to the throw-off on 
a rotary printing press. These bands are cut from Shel- 
by steel tubes, as in Fig. 6, a special mandrel being used 
for this purpose, after the rings have been bored to in- 

















SECTION X-Y, SHOWING 
LOCKING BOLT 














FIG. 4. MILLING 
vrooved each side of the toothed portion, so as to hold 
the rails in position and assist in the staking operation. 

The indexing arrangement is operated by the stop B, 
the which the drum F£ 
the latch D, operating the double pawls shown below. 


lever (, indexes by means of 


This operates very satisfactorily, both as to accuracy 
and rapidity. 

Fig. 2 shows the way in which the segments are fitted 
to the heads of the printing cylinder. The end plates 
A force the two heads B inte proper relation, the index 
ing pin (’ holding against rotation, while the locating 
hole is drilled through the bushing D. 

The details of this drilling and reaming fixture are 
shown in Fig. 3, parts being lettered to correspond with 
Fig. 2. This shows very clearly how the heads BD of 
ihe printing drum fit into proper position on the shaft 
F. The heads are pressed in until they touch the cen 
tral Then the drilled and 
the jig plate D guiding the drill for the outer hole and 
the bushing # for the hole through the shaft. The bush 
Index 


stop Gr. holes are reamed, 


ing F performs a similar duty at the other end. 
pins C’ locate the heads with relation to each other, so 
as to be in line when pinned to the shaft. 

Another interesting fixture—for milling the center 
plates—is Fig. 4. The plate A is 
over the stud B and is held in position by the spider 
(‘, which carries four hardened-steel points. The spider 
is also centered on the stud )) and is fastened by means 


shown in centered 


of the hinged open washer D in connection with the set- 
The center plate is indexed in its different 
located in the 


screw shown. 


positions by the ring pin £, hardened 





FIXTURE 


x 
Jo be in this Position when 
- tightened 











| XR 
. : a: 


PLATES 





FOR CENTER 





—— 








FIG. 5. ROLLING IN THE TYPE RAILS 
sure the correct internal diameter. They are cut off by 
the special tool shown, in a standard engine lathe that 


is kept for this particular work. It will be noticed that 
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« hole is drilled at one end of the blank, as at A, for 
driving during the turning and cutting operations. This 
takes the driving stress off the mandrel and avoids the 
necessity of gripping the tube, with the danger of spring- 
ing it. 

Cams are milled on this ring by special fixtures, after 
which it is graduated, as shown in the foreground of 
Fig. 7. 


with the dies shown. 


These graduations are made in a punch press 
The cam ring fits inside the lower 
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Details of this graduating device can be seen in Fig 
8, the lower view showing the two parts assembled and 
ready for operation. This shows the beveled ring C ready 
to force one of the punches B into contact with the ring 
A, which is held down in position by the springs /) 
Kach punch has a downward projection that acts against 
the spring S and is returned by it as the ring rises. 
Fitting the drilling machines to accommodate the work 
the manne! 


they are to do is not usually performed in 























FIG. 6. CUTTING OFF CAM BANDS 


























GY ae 
Gy [_—_— 
j 
FIG. 8. DETAILS OF GRADUATING DEVICE 
die at the right, being located by the finger A. The 


punches, about 60 in number, are shown radially around 
the die, as at B. The left-hand portion bolts to the ram 
of the press, the outer ring C being beveled on the in 
side to match the outer end of the punches B. When 


the ram descends, this beveled surface comes in con- 
tact with the outer end of the punches and forces them 
all in radially, each punch making its graduation at 
the proper position on the ring. 
uating makes it easy to renew one or more punches inde- 
pendently of all the rest and can probably be adapted 
for other uses without difficulty. 


This method of grad 


FIG. 7. RADIAL GRADUATING FIXTURE 


shown in Figs. 9 and 10. Here a single- and a double- 
spindle drilling machine are grouped together and sup- 
plied with a common table so as to afford a level platform 
for moving the drilling fixtures from one to the other. 
The machine at the left the filling 
block A, so that the distance between the spindle and the 


table has been greatly increased over its original capac 


has been raised by 


itv. The first spindle of the next machine has been 
raised by the block B, 


ts original position. 


the third spindle remaining in 


The object of doing this will be clearly seen by a little 
study of Figs. 9 10, the 


venience of being able to turn the drilling fixture in 


and which show great con- 
any desired position and to heve a spindle to accommo- 
Fig. 10 illustrates 
the fixture on end and also the methods of quickly chang- 


will 


date the varying heights, as shown. 
ing tools for the various operations, It be noticed 
here that the second spindle is equipped with a tap- 
ping chuck and also that the two machines are connected 
by the shaft D. 
Three interesting 
Figs. 11, 12 and 13. 


ness or levelness of the long base plate, the method of 


illustrated in 
The first is to indicate the square- 


testing fixtures are 


handling this being clearly shown and requiring no par- 
ticular explanation. The feet at the 
on the lower part of the testing fixtures, while the arms 


four corners rest 
at each end carry indicating buttons to test the upper 
surfaces. 

The fixture seen in Fig. 12 is somewhat unusual. It 
tests the end casting shown at the right, the center hole 
slipping over the plug A and a turned surface on the in 
side resting on the three raised points B, while the stud 
(' form a gage for the lower edge of the casting, to in 
sure its being in the correct position for gaging. 

Plungers D and E actuate the multiplying levers F 
and G and indicate very minute variations in the 


so) 
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squareness of the surfaces being tested. This is a par- by the finger A acting on the multiplying lever, the point 
ticularly sensitive instrument and one which has been of which may be seen at B. A slight variation shows 
found very useful in this general class of work. very plainly with the larger graduations at the top. 





— 


y 


























FIG. 9. DRILLING MACHINE SPINDLES BUILT UP FOR FIG. 10. USING THE DIFFERENT SPINDLES 
DIFFERENT HEIGHTS OF WORK AND TOOLS FOR VARIOUS OPERATIONS 





It is important that the end of 
the drum carrying the type seg- ries 
ment be perfectly square with 
the shaft on which it revolves. 
In order to be sure that this is 
the case, the device illustrated 
in Fig. 13 has been constructed 
to test this part of the ma- 
chine. The drum with the two 
heads in place is mounted verti- 








cally between centers, as shown, 
and the truth of the inside sur- 
face of the head is measured FIG. 11. TESTING SQUARENESS OF LONG BASE PLATE 


























FIG. 12. DOUBLE INDICATING FIXTURE FOR SURFACE OF END PLATE FIG. 13. TESTING SQUARENESS 
WITH LOCATING AND GAGING STUDS OF HEAD WITH SPINDLE 
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Small dogs, or chasers, Fig. 14, are used for holding the 
type in position between the rails on the segment previ- 
ously shown. These dogs are made from rods of specially 
drawn steel bar of such a section as will slip between the 


upper heads of the I-rails, 

< which have been previously 

ig | ’ staked into position in the 

im : segment. The machine shown 
ar. in Fig. 15 is for cutting off 


these dogs and at the same 
time milling a notch in them 
for the 


that prevents them from slid- 


fo 


CHASER BLOCK 
SPRING 


receiving spring 


FIG. 14 


AND ing too freely between the 


rails. The specially formed 
bar is seen feeding in at A, the feeding mechanism being 
shown at B, the cutting-off saw at C and the specially 
formed cutter at D. 

The springs are put on these little dogs by an in- 
genious hand machine, Fig. 16. The spring wire comes 
in spools; it is about 0.08 in. wide and 0.01 in, thick. 
This feeds down from the spool, as shown at A, while 
the dogs that are to have the springs put on them are 
placed in the magazine B. The lever and its 
tions DC are so arranged that a throw to the left cuts 
off a sufficient length of the flat spring wire and forms 
it around the sides of the dog, the wire itself feeding 
through a slot milled especially for this purpose. This 
can be done very rapidly, as the parts are small and 
the girls become expert at this kind of work after a little 


connesr 


experience. 

Fig. 17 shows a little device for cutting off small rub- 
ber stops that are sometimes used at the ends of the 
line. These rubbers come in long strips, which are fed 
by gravity through the side tubes shown on the upright 
at A. Suitable knives arranged at B and operated by 


the lever C cut off these rubber plugs at a very rapid rate, 
allowing them to fall into the box D. 

A different sort of cutter, Fig. 18, is for stripping 
the insulation from double wires used in connection with 
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This is 


quicker than the old pen-knife method, but also avoids 


the motor on the Multigraph outfit. not onl 
injury to the wires, at the same time leaving them quite 
clean of insulation. At A are 
stop behind them at the proper distance for the strip 
ping of the insulation. The wire with its 
forced down between these knives so* that the end 
Then the lever B is moved, 


upright knives with a 


covering is 
rests 
against the stop at the back. 
which clamps the wires by their insulation and also pulls 
them toward the operator, drawing the wire out of its 


insulation and leaving it clean, as can be seen at C. 
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FIG. 15. SPECIAL MILLER FOR SLOTTING CHASER BLOCKS 
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FIG. 16. PUTTING BANDS ON CHASER BLOCKS 
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FIG. 17. CUTTING OFF RUBBER STRIPS 
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In order to make sure that the motor supplied with 
he Multigraph can deliver the power required, each 
motor is tested, as shown in Fig. 19. This is a crude 
arrangement, which will give way to a more complete ap- 
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to the bottom, ready for the next filling operation. This 
an immense amount of time and insures an ac- 
curate count of type in the lower magazine in each case. 
The fixtures and methods shown will give some idea of 


saves 




















STRIPPING INSULATION FROM FIG. 


ELECTRIC WIRES 


FIG. 18. 


paratus now that the device has been thoroughly tested 
out. 

The motor A is mounted on the raised portion of the 
small testing stand, and the prony brake B is applied to 
a pulley fastened on the end of the motor shaft. The 
lever of this brake bears on the platform of the small 
postal scale C, while the tachometer ) shows the revolu 
tions of the armature shaft. At the same time the elec- 
trical readings are taken from the wattmeter and voltmeter 
EK and F, so that all necessary data are easily obtained 
for finding the exact performance of each motor, This 
record is kept for each machine and motor, so that any 
complaint or inquiry in regard to the power end of the 
outfit can be easily taken care of. 


MAGAZINE-LOADING METHOD 


The method of loading the type magazine of the Mul- 
tigraph is decidedly ingenious, as can-be seen in Fig. 20. 
Here the type, which is cast in a special machine, is 
loaded in the long filling magazine A, each row contain- 
ing a different letter. As in all printing establishments, 


however, the number of letters in the font varies ac- 
cording to the average use of that letter, “E” always 


predominating, according to long years of printing eX- 
perience, 

The Multigraph magazine B, which is to be filled, is 
placed on the round table C and forced up into position 
against the lower edge of the magazine A, so that the 
This is easily and quickly 
done by means of the handwheel and screw 2). A single 
movement of the lever / releases just enough letters of 
each kind to fill the magazine with the proper number 
of each letter for its font of type, the released letters 
As 


shown, the letters have just been released, and one can 


rails and slots exactly mesh. 


falling by gravity into the magazine below, as at B. 


easily trace the type in the small magazine by its corre- 
sponding absence from the larger magazine above. Mov- 
ing the lever ) in the other direction allows all the type 
in the main magazine to fall to the bottom, so as to 
present a uniform body at the lower end. 

The next movement of the lever throws out small sep- 
arating fingers or wedges, which automatically force 
themselves between the type in the main magazine at the 
proper distance to allow a sufficient number to fall into 
the small magazine, effectually holding in place all those 
above until the lever is again moved and the type falls 





19. SIMPLE METHOD OF TESTING 


MOTORS USED ON 
MULTIGRAPHS 


























SIMPLY OPERATED MAGAZINES FOR LOADING 
THE TYPE SEGMENTS 


FIG. 20 


the careful attention that has been given to the problem 
of accurate and economic manufacturing by the Amer- 
ican Multigraph Co., Cleveland, Ohio. A great deal of 
the work falls well within that rather vague limit which 
bounds the confines of the manufacture of precision- 
machine parts. 
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The Applicant’s Difficulty* 


By R. FLEMING 


It may be inferred that the writer of a letter making 
application for a position will express himself at his best. 
An analysis of 493 letters written during the years 1914 
and 1915, applying for engineering positions, gives some 
interesting results. Of these letters 217 were from col- 
lege men, either graduates or members of graduating 
classes. Fifty colleges were represented. Only about one 
letter in three from these college men could be called 
“good,” and hardly one in twenty would receive special 
attention. In fact, the applications of two men stating 
“I am not a college man” and some letters from boys 
wanting to be tracers made a more favorable impression 
than those from the majority of college graduates. 

What are some faults in their letters? In the first 
place, 95 out of the 217 were on notepaper. A favorite- 
sized page was 5x6 in. There is a semblance of authority 
for the use of notepaper in at least one handbook, but the 
advice of a professor to his senior class might well be 
followed: 

When you write a letter applying for a position, use 
business paper and not love-letter stationery, for a business 
letter is not a love letter. 

Notepaper is inconvenient for filing. What engineer has 
not had personal experience with applications “filed for 
future reference” ? 

Careless handwriting is another common fault. Fine 
penmanship is not vouchsafed to many, but the writing 
of everyone can be at least legible. A consulting engi- 
neer writes in such a slovenly manner that his letter is 
hard to read. He may have thought that his letterhead 
would do away with the necessity of writing distinctly. 
It is often difficult to read the name at the end of a letter. 
An associate professor of drawing wants a salary of $40 
a week, but one can only guess his name. ‘The same is 
true of a candidate “for a responsible position.” 

A graduate of an institution like . . . should not 
be a “beginer,” nor should a graduate of . . . be 
“thankfull.” Perhaps the man who writes “weather,” 
“imaterial” and “having had ample technical education 
to warrant a drauftsman’s position” is not a college grad- 
uate. 

Many applications give too little definite information. 
Such statements as “I am a college man,” “I am a gradu- 
ate from an engineering school,” “have a fine technical 
education, being a college graduate,” “am technically 
educated,” could be better expressed by giving the name 
of the college and the year of graduation. 


Serious FAvuLts oF STYLE 


A flippant tone in a letter is not conducive to its fav- 
orable reception, One man writes: 

However, it is not my intention in submitting same, that 
it be placed on file for some future manager to cast into the 
wicker morgue, because sir I graduate from the Civil Engi- 
neering Course of. . . the coming June, and the position 
for which I am making application can be filled at that time. 


A bombastic or too confident tone is not to be com. 
mended. The man who writes: 


Have had 13 years’ experience in structural drafting : 
Have never made an expensive error in any work I have 
turned out. 


*Reprinted from “Engineering News.” 
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may never have had much responsibility thrown upon 
him. 

The following letter is unclassified: 

I am a young man (19) I have received a 4 year Civi 
Engineering Education and a year of Field Experience I am 
fully versed in designing and constructing steel structures 
Reinforced Concrete, also numerous other things in the Engi 
neering line. 

An irreverent hand had written in pencil, “Some boy !” 

Sypherd, in his “Handbook of English for Engineers,” 
summarizes weak points in letters of application under: 
Poor Beginning, Faulty Sentence Structure, Excessive 
Use of the First Person, Excessive Modesty and Miscella- 
neous Errors. He gives the advice: 

Begin at once without any preliminary explanation with 
a statement of what you desire: say briefly, straightforwardly 
and without assuming too great knowledge or skill, whatever 
you think your future employer ought to know about what 
you have done or can do; refer him to men who can speak 
definitely and without reservations as to your ability and 
moral worth; then stop 

[t should be noticed that no letter of application, how- 
ever well written, will secure a position unless there is 
one to be had. For the last two or three vears the bread 
line of engineers has been a long one. That the supply 
still exceeds the demand becomes evident by comparing 
the “Positions Wanted” with the “Positions Vacant” in 
the advertising columns of the technical papers. There 
are applicants by the score for every position vacant 
The importance of the letter of application is apparent 
This. however. Is but one phase of a larger subject th 
use of better English by engineers. 


ScHoo.ts Tryinc To Meet THE DIFFICULTY 


In his preliminary analysis’ of the replies received 
from 23,000 circular letters to engineers regarding the 
needs of the profession Professor Mann, of the Carnegie 
Foundation for the Advancement of Teaching, writes: 


In questioning the efficiency of the engineering schools at 
the present4tiime there are four conspicuous things in which 
the professional men show a fair degree of unanimity. The 
first and most important is English A large majority of the 


letters received mention the absolute necessity for higher 
efficiency in the training in English 

Some colleges are trving to meet this need. The Stev- 
ens Institute of Technology in its catalog for 1916-17 
states: “No effort is spared to impress upon the students 
that their success as engineers will depend largely upon 
their knowledge and use of language.” Attention is given 
to English and Logic throughout the college course. 
This seems more rational than to neglect them, claiming 
that these particular branches belong to the grammar and 
high schools. Where English is neglected because the 
course is already overcrowded with other subjects, some- 
thing might be done by wav of substitution. Often out 
of-term and supplemental-reading courses could profitably 
be introduced. 

In conclusion attention is called to the following books 
on the subject: 

“Handbook of Composition,” Wooley. 

“Handbook of English for Engineers,” Sypherd. 

“The Theory and Practice of Technical Writing, 
Earle, and “Good Engineering Literature,” Frost, are of 
value to the engineer given to writing for the technical 


press. 


‘Bulletin of the Society for the Promotion of Engineering 
Education, Vol. VI, p. 100 (October, 1915) 
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Jig for Lapping Special 
Precision Gages 
By E. V. ALLEN 


The Grayson Tool and Manufacturing Co., Indian- 
apolis, Ind., which makes all kinds of fine tools and 
gages, recently had an order for a number of special 
comb gages. These gages had 29 teeth, or 30 spaces, 
the center to center distances of the teeth being 0.125 
in., with the spaces, 0.0675 in. in width. Only an over- 
all limit of 0.0002 in. was allowable. The gages were 
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Tool for Marking KHeyways 
in Ratchet Wheels 


By Tuomas UNDERWOOD 


I recently had to cut keyseats in 100 ratchet wheels, 
as shown in the accompanying illustration. These had 
to be cut on a shaper; and in order to lay the keyways 
off easily, I made the tool shown. 

The front portion A was curved to suit the bore of 
the ratchet wheels, while the part B was filed to the size 
of the keyway desired. The face of this offset was 




















FIG. 1. GRINDING JIG FOR COMB GAGES 


machined and the teeth milled. They were next ground 
all over with enough left between the teeth for final 
lapping. This was done in the jig illustrated in Fig. 1. 
One of the comb gages is shown at A and another at B. 
The latter has a test piece C in place between the teeth. 
Two of these test pieces were used, and they were first 
carefully ground and lapped to exact size. 

The gage to be lapped was placed in the slot of the 
jig at D, all side movement being carefully taken up 
by the adjusting screws 2. Two clamps F and G held 
the work firmly to the bottom of the slot. Spacing was 
determined by means of the micrometer head //, against 
which one end of the gage was butted. Firm contact 
with the micrometer end was obtained by carefully adjust- 
ing the screw JZ. The lapping was done with a diamond 
lap carried in the holder J, which was guided by the 
two blocks A and L., 

This will be better understood by reference to Fig. 2. 
Here the holder is shown at M and the diamond-charged 
lap at V. It will be seen that the guiding blocks K and 
L are made so as to afford sliding contact for the holder 
on both the bottom and one side. These blocks are set 
into the jig body and are doweled and screwed into place. 
With the gage set in place, the teeth are first all lapped 
on one side enough to clean up properly. The gage 
is then reversed and the other sides of the teeth lapped 
enough to admit the test pieces. By placing the two 
test pieces, as shown, at O and JD, or in intermediate 
positions, the pieces may not only be used as individual 
test pieces for each space or slot, but they may be 
checked up with an outside micrometer. 

Of course, in work of this kind great care and patience 
must be exercised, and all tendency to accumulative error 
must be avoided. However, the main idea of the method 
of using a jig of this sort will be grasped at once and 
vive an idea of the fine work done in this shop. 


FIG. 2. LAPPING JIG FOR COMB GAGES 


relieved in the center, and the whole point was hardened. 
By placing the front part A through the hole in the gear 
until B rested on the face and then striking the end of 








TOOL FOR MARKING KEYWAY 


the tool with a fairly heavy hammer, the notch B left 
an impression on the face of the ratchet wheel of exactly 
the size desired for the keyway. 

This method saves considerable time in laying off and 
might perhaps be used in other instances to advantage. 
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Improvement of the Lubricating 
System Increases Production 


By ErHaN VIALL 





SY NOPSIS—This article calls attention to the 
frequent loss of shop efficiency through improper 
methods of handling oil or soap-water mixtures. 
When handled correctly, not only is the increase 
in production notable, but the appearance of the 
shop is greatly improved, 





The ordinary idea in using oil or soap water as a 
lubricant or coolant seems to be that, as long as the 
liquid is poured on the work in more or less suflicient 
quantities, it makes little difference how much slops over 
on the floor, drains from the work or accumulates in 
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drip pans. These receptacles, after standing in the drip 
pans for a while, were lifted out, the drippings being 
supposed to remain in the pans. However, in lifting 
the cans out a considerable amount of the mixture ran 
off them, causing a large area of slippery, sloppy floor 
around each machine. While this loss was not great when 
calculated in dollars’ and cents’ worth of mixture, the 
cost of keeping the floor clean enough so that the men 
could work at all took the time of two men about two 
hours a day. It also required two to three men to lift 
the cans of punchings from the drip pans. 

As the lubricant was used over and over without treat- 
ment, it soon became full of dirt and scale, which was 
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FIG. 1. METHOD OF PLACING FIG. 2. PIPING TO A TAPPING FIG VIEW OF PUMP 
GRATING AND WORK KEYS MACHINE AND TANK 
any convenient hollow or cavity. The inevitable result poured over the dies. Two men consumed at least two 


is a slippery, sloppy, smelly place that is not conducive 
to safety, effic iency or comfort. In first plac ing the ma 
chines in its plant the Boss Nut Co., Chicago, followed 
the plan of using a gravity feeding tank for each ma 
chine. The machines are a battery of 2- to 20-ton punch 
presses and a battery of an equal number of six-spindle 
nut tappers. The product consists of square and hexa- 
gon nuts stamped out of ,4- to %-in. metal, with tapped 
holes from 34 to 2 in. in diameter. The stock comes 
in long bars and is known as standard cold-punching 
nut steel. As common with this class of stock, there is 
considerable scale to contend with. 

On the punch presses, the soap-water mixture was fed 
to the dies through a 14-in. pipe, from which it found 
its way into a pan underneath the machine. Small in 
dividual rotary pumps forced the mixture from the drip 
pans to the gravity tanks above. 

The stampings from the presses fell into iron kegs 
or pails with perforated bottoms, which were set in the 


hours per day mixing and delivering fresh Jubricant to 
the various machines. When the mixture in a machine 
became so dirty as to render it unfit for use, it was 
thrown away. In adding or renewing the mixture the 
time of the operator and the machine itself was lost, 
reducing the average efficiency. As the operators were 
on piecework, any delay cut seriously into their wages, 
Finally, the management decided that a change of some 
kind was necessary and began to look into the matter 
of finding a way to better conditions, 

After the subject was looked into to some extent, it 
was de ided to have the Richardson-Phenix Co., Mil- 
waukee, Wis., put in a Peterson filtering system. In the 
concrete floor under the presses, trenches were cut of 
sufficient size and pitch so that the mixture would drip 
from the machines and easily run to a centrally located 
filter tank set under the floor. The trenches under the 
machines were covered with gratings of Ygx%@ flat iron 


spaced 14 in. apart. The gratings were made remov- 
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able for the purpose of cleaning or repair at any time. 
The kegs in which the product was caught were placed 
on these gratings, so that all drippings would flow back 
to the filter tank. One of the presses so equipped is 
shown in Fig. 1. These perforated-bottom kegs can be 
easily and quickly slid out from under the work chute 
and allowed to drain on a part of the grating as another 
keg is slipped in place to catch the punchings. This is 
such a simple operation that one man easily does it 
where two were formerly required. 

As the soap-water mixture finds its way back to the 
central tank, it is filtered and pumped up through a 
series of pipes and again poured out to the work and 
tools at the various machines. This method eliminates 
the troublesome small gear pumps on the individual ma- 
chines and saves the men from filling the gravity tanks 
formerly used—a cause for frequent slops. As the soap 
water is strained and filtered before entering the feed 
pipes, the operator never has to dirt- or 
grease-clogged outlets, but can center his full attention 
The even mixture caused by 


worry over 


on getting out his work. 
the churning action of the pump is also an advantage. 

The tapping machines formerly experienced practically 
the same trouble as the punch presses and were similarly 
The present method of piping a tapping ma- 
2. A grating takes care of 


equipped. 
chine is illustrated in Fig. 
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FIG. 4. DETAILS OF STRAINER BASKET 


the drippings from the work in kegs. The feed pipes 
from the pump are indicated by A. A drain pipe is shown 
at B. Nozzles are placed so as to pour the mixture over 


the taps and work as required. 


OruEeR DETAILS OF THE SYSTEM 


As previously stated, the filter tank is placed under 


the floor, as seen in Fig. 3. The tank itself is covered 
by a hinged iron cover, shown thrown back at the right. 
A heavy hinged floor plate is also used. This has been 
taken off and drawn into the foreground, for photo- 
The pipe leading to the pump from the left 
is the suction pipe. The one at the right is a return 
pipe fitted with an automatic pressure valve, so that any 
excess pressure in the overhead pipe will find an outlet 
and return to the tank. This method keeps an even 
liquid pressure in the pipes at all times, regardless of 
The pump is a Gould rotary, 


graphing. 


the number of nozzles. 
driven by a 2-hp. General Electric motor running at 
1,200 r.p.m. and connected to the pump by back gears. 
The main discharge pipe is 114 in., and the outlets or 
nozzles are of 3@- or 14-in. pipe, reduced at the ends 
where needed. The drain pipes leading from the trenches 
are 2 in., leading into 2% in. and finally into a short 
piece of 3 in. leading into the tank itself. The quantity 
furnished at each nozzle varies some, but will average 
close to 2 gal. per min., one such pump and tank as 
shown giving about 3,000 gal. per hr. 
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The arrangement of the filter is shown in Fig. 5. The 
returning mixture enters at the side into the settling 
chamber. <A deflecting plate diverts its flow downward 
to facilitate the precipitation of the heavier particles 
and to prevent short circuiting to the chip or strainer 
44° 
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FIG. 5. DETAILS OF FILTER AND TANK 


basket through which it drains into the filtering com- 
partment. The latter contains fourteen individual fil- 
tering units made of heavy galvanized wire screens held 
one inch apart in a metal frame over which a cloth 
filtering bag is easily drawn and held smoothly in 
place by bringing it over the top and screwing down 
a cover plate with two thumb nuts. These filtering 
units, set vertically, filter from the outside to the 
inside over the entire cloth area under a uniform 
head. This will be made clear by studying Fig. 6 
which illustrates the U-tube principle employed. The 
head at any point such as .Y always remains equal to 
A because the columns of oil on the inside and the 
outside of the units up to the point of outlet are always 
in balance. The vertical position automatically tends to 
keep the filtering surface clean. When necessary any unit 
can be removed, cleaned or provided with a new bag and 
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FIG. 6. DETAILS OF FILTER CELL AND ACTION 
replaced without interfering with the operation of the 
filter. 

The advantage of having a dirt-free, well-mixed com- 
pound is apparent. So also is the advantage of a dry 
floor and well-drained product. The other advantages 
accruing from the change in the system are that a large 
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amount of unproductive work was eliminated. The men 
formerly employed to do cleaning, lifting and the like 
are now transferred to production work, and the ma- 
chine operators are enabled to keep their minds constantly 
on their work. 

The present system was installed in working order 
about Jan. 1, 1916. Taking figures from office-record 
cards, one experienced operator on Dec. 3, 1915, ran out 
30,425 nuts in 9144 hr. Sometimes his production was 
as low as 23,000 per day. On the same size of nuts and 
the same machine, this operator on Apr. 3, 1916, ran 
out 44,660 in 914 hr. His daily average is close to 42,- 
000 per day and is never lower than 35,000. Some of 
the daily records are worse than this and some better, 
but the figures in this case seem to be a fair average, 
everything considered. A conservative estimate is that 
general shop production has been increased at least 25 
per cent. Another thing is that previously the men were 
paid 10c. per 1,000 pieces on certain sizes of nuts. The 
present rate is 8c. per 1,000 pieces, and the men make 
more than they did before the system was installed. 


Cam-Milling Fixture 
By E. A. THANTON 


A special fixture used in milling a double-rise cam on 
a handled lever and a collar is illustrated in Fig. 1. 
These cam parts are used on its turret lathes by the W. 
K. Millholland Machine Co., Indianapolis, Ind. A collar 
is shown in the fixture, held in by clamps, and a lever is 
shown in the foreground. The fixture is used in a plain 
miller and is bolted to the table. A narrow cutter on the 
arbor is fed across the cut. The cut for the cam rises is 
made in a series of steps. After each cut across, the 
handle A is pulled, causing the dog B to engage the next 
notch in the segment C. This not only moves the work 
around a little, but also raises it, so that the cutter cuts 
deeper each time. 

This action will be better understood by reference to 
Fig. 2, where the fixture is shown disassembled. A roller 
on the end of screw D, where it projects through into 
the inside of the bore of the base, works in the spiral slot 
E, so that as the center part is rotated it is either raised 
or lowered. The parts are locked solid during the cut 
by means of the clamping screw at F. After the cams 
are milled in this way, they are smoothed up with a file. 
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Cutting a Circular Rack 
on the Miller 

By J. LimprunNer 


miller, 
swung 


Several circular racks had to be eut the 
but it was found that they were too large to be 
the the head. It therefor 
became necessary to devise some other means for fasten 
ing and dividing the blank, and the following method 
was successful: 

A 5g-in, diameter hole was drilled in the center of 
the casting, Fig. 1, on a 10-in. radius. Next, a circle 
with a 10-in. radius, drawn on a piece of paper, was 
divided as accurately as possible into 60 parts ( be ause 
10 teeth in a 60-deg. segment). Nine of 


on 


between centers of index 


we wanted 
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FIG.3 


PLATE CUTTING A 


FOR 


RACK ON A MILLER 


ARRANGEMENT OF ANGLE 


CIRCULAR 


these divisions were carried over to the angle plate A, 
Fig, 2, and %-in. holes were drilled and reamed at 
these points of division for the index pin, The manner 


of setting up the job is illustrated in Fig. 3. The 
114-in, bolt has to be loosened after finishing each tooth, 
the index pin withdrawn and the blank turned to the 
left, until the index pin can be pushed into the next 
hole in the angle plate. 

If the angle plate is made heavy enough, no trouble 
will be experienced from chattering. It is apparent that 
the holes for the index pin must be accurately located 
in the angle plate to obtain correct spacing of the teeth, 




















FIG. 1. CAM-MILLING FIXTURE 


FIG. 2. FIXTURE DISASSEMLLED 











1114 AMERICAN 


MACHINIST 


Vol. 44, No. 26 


Punches and Dies for MaKing an 
Embossed Ball 


By Rornerr Mawson 





SY NOPSIS—In this article are shown tools for 
mak ing an ornamental ball used on je we ry. This 
element is flat and is first 


prerced, then embossed and finally blanked inlo 


pidtile from slor j: 


al star-shaped prece, which Ls lien placed in a die. 
A punch is fed down on il, forming it inlo a 
pul into another die. 
the 


cup-shaped part, which is 


punch is used on closing 


A ball-shape d 


Ope ration. 





The Metal Products Corporation, Providence, R. I., 
makes a variety of sheet-metal parts for the jewelry and 
Some of these parts are plated and 
Others are supplied to 


similar trades. 
polished into finished products. 
the trade in the condition in which they come from the 
press, The tools here described are for making an 
embossed ball, 

This piece is manufactured from flat stock. A strip 
of brass is fed under the stripper of the die and the 
It then passes along to the next position, 
and the surface is embossed by another punch. The strip 
is fed along to the third position and the part blanked 


holes pier ed. 


out into a star-shaped element. These three operations 
one tool, which is fitted. up with the 
It will be seen that. with a 


tool designed as described, one stroke of the press per- 


are performed in 
three punches mentioned. 


forms a piercing, embossing and blanking operation. 
The die has two dowel pins set into reamed holes of 
the machine to keep the tool square. After the piece 
has been blanked, it is placed in a circular depression 
in another die held on another punch press. A punch 
located in the machine is then forced down on the ball 
element, making it cup-shaped. The die is fitted with 








location stops, so that the flat may be placed in a central 
position on the tool. 

The next operation is the final punch and die work— 
namely, closing in. The element is placed in a cup- 
shaped die held on the punch press, and a ball-shaped 
punch is fed down. As the punch is forced down, the 
die further closes in the piece, giving it a spherical form. 
It is then an matter to the ends into 
a ball. which is ready for plating and polishing as 


easy close in 
desired. 

The interesting feature of these tools is the punch and 
die used for the first three operations. On this tool it 
will be observed that the stop, which has been cut to 
the correct width, is pierced, embossed and blanked to 
the shape shown in Fig. 1. The punches are set at the 
correct distance apart and held to the punch holder on 
the press. 

The die elments are made of separate tool-steel hard- 
ened blocks with the correct contour for piercing, em- 
bossing and blanking. These elements are then attached 
to the die bed at the proper distance apart. The stripper 
plate, which is made of machinery steel, is fastened to 


the die bed with screws and dowels, The part as re- 


ceived from these tools is shown, and it will be seen 
that the impressions and the embossing work have been 


performed completely on a star-shaped piece. This part 
is then formed into a cup shape as the next operation. 

The element is placed over the die and is located by 
pins that fit into notches of the star shaper. The punch, 
which is made with a slightly conical end, is forced down 
onto the blank and forces it into the circular contour 
of the die. This operation pushes up the ends of the 
blank and forms it into a cup-shaped blank. As the 
punch has a ball end, ‘the blank is made to proper shape. 





PUNCHES AND DIES FOR MAKING AN EMBOSSED BALL 
FIGS. 2 AND 2-A FIGS. 4 AND :-A 
Operation—Piercing the blank, The stock, which has been Operation—First cupping to the shape shown in Fig. 3. 


cut to the correct width, is fed under the stripper. As the 


punch X descends, the brass strip is pierced, and the blank is 


then ready for the embossing operation. 
Operation—Embossing the blank. The pierced 
fed along the die to the position, and the punch Y 
being forced down by the machine, the pattern carried on the 
The stock is then 
punch Z, being fed 


stock is 


Second 


brass element. 
and the 


punch is produced on the 
fed along to the third 
down, blanks out the part. 
this operation is shown in Fig. 1. 


position, 


The embossed ball at the end of 


The star-shaped element is placed over the die, being located 
by two steel stops. The punch is fed onto the part and forces 
it down into the circular contour of the die. 
FIGS. 6 AND 6-A 
Operation—Further closing-in of the cup-shaped element, 
given the shape shown in Fig. 5. The piece is 
and is again located by two steel V- 
shaped The points of these stops fit between points 
of the star-shaped element. The ball-shaped punch, then fed 
down, closes in the piece to a ball form, 


which is finally 
placed over the die 


stops. 
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RATE OF PRODUCTION, 
3000 PER HOUR 


EMBOSSING BLANK 














RATE OF PRODUCTION 


RATE OF PRODUCTION 720 PER HOUR 


720 PER HOUR 
CUPPING 








EMBOSSED BALL 
































DETAILS OF PUNCH AND DIES FOR MAKING AN EMBOSSED BALL 
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for Gage Work 


Not long ago the Grayson Tool and Manufacturing Co., 


Close Indexing 


Indianapolis, Ind., had an order for a special gage made 
from round stock, to be exactly 0.719 in. in diameter and 
with six equidistant slots in one end 0.098 in. in width. 
In order to obtain accurate spacing of the slots a special 
indexing fixture was made, as shown in Fig. 1. The gage, 
with the slots roughed out approximately, was set into the 
center at A. 
B, which fitted into grounds and lapped holes in the base. 
As the work was indexed, the slots were ground to size. 

The idea will be better understood by reference to Fig. 
The base is 


The spacing was done by means of the pin 


2, where the two parts are shown separated. 




















FIGS. 1 AND 2. INDEXING FIXTURE FOR SPECIAL GAGE 


Buttons 0.40 in. in diamete: 
\n 


error of less than 0.00C1L in. was allowed, so it can be easil\ 


at the left, which is grooved. 


were used to locate the six holes exac tly 2 in. 


apart. 
seen that there was small chance for error on the smaller 


diameter of the gage in the center. The bottom of the 
upper part, shown at the right, was recessed to fit accu- 
rately over the hub of the base. Holes were drilled in the 
rim of the upper plate for the insertion of a rod to assist 
in turning it, as the fit was very close. 


Station-Type Opening and 
Closing Drill Jig: 


By Joun J. Eyri 
The illustration shows a simple but efficient fixture 
for drilling small parts used in munitions and other 


work where the stock is 
When 


ordinary box type of 


round and large production is 
this nature the 
held and placed in position 


work of is drilled in 
jig, 
for drilling by the operator, the greater part of the time 


required, 


is spent in locking and unlocking the jig, cleaning out 


the seat for the work and locating the jig in place for 
drilling. 

The fixture shown consists of a bottom plate A, which 
is bored out to receive a circular member, or turntable, 
B, actuated by the hand lever C and a pawl. The turn- 
table is bored to receive three or more spring chucks 
D, which are a little larger than the work to be drilled, 
the action of the spring drawing the chuck into its seat 
The 


turntable has at the bottom a flange that is notched direct- 


and holding the work firmly while it is drilled. 


ly opposite the center of the chur ks, to receive the pawl 
on the hand lever and a spring locking pin which is 
on the center line of the bushing that locates the table 
in the correct position for drilling. 

In the bottom plate, on the circle described by the 
chucks, is bolted a hardened-steel sector FE, tapered off 
at both ends so that when the table is moved ahead by 
the hand lever the bottom end of the chuck will ride 
up on the hardened surface, thereby compressing the 
spring and automatically releasing the chuck. While 
a treadle feeds the drill into the work in the chuck under 
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the drill spindle, the operator removes and inserts the 
work in the open chuck in front. The sector Z should be 
secured to the bottom plate directly opposite the drill 
bushing, so that the chucks will be opened in front of, 
and conveniently for. the operator. 

When two or more holes are to be drilled in a piece, 
more chucks can be placed in the turntable and a multi- 





STATION-TYPE OPENING AND CLOSING DRILL JIG 
drill head used, one drill located over each chuck to drill 
a different hole. 
are drilled. It will be seen that by this method one 
complete piece is drilled at each movement of the drill 
head, with the advantage of not being obliged to make 
the drill head too small for practical work and constant 
use. Where two heles are to be drilled, a two-spindle 
head can be purchased and the pitch of the chucks in 
the turntable designed -to fit its centers. 

The fixture shown was devised for drilling the spring 
chamber in percussion pellets for the No. 100 British 


As the work passes along, all holes 


detonator fuse. The cross-section shows the construction 
of the chuck and the locating pin in the back of the 
fixture. 

Jigs of this type were also designed for the two holes 
in the percussion detonator plug and for the four holes 
in the percussion needle plug, using multidrill heads 
for both, which meant from four to six times the produc- 
tion and better work. 


Taper Boring Arrangement 
for Making Dies 
By E. B. Barker 

The following may be of interest to people engaged 
in making punches and dies for shells. Having a num- 
ber of dies to make for 18-lb. shrapnel shell and no lathe 
with a taper attachment available, I rigged up a com- 
bination lathe. After the die had been rough-bored and 
turned, I took a compound slide rest off an old lathe 
and put it in place of the square-tool post on the saddle. 
By putting a stud in the center, after the correct taper 
had been obtained by placing a stop on the saddle to 
come up against the end of the slide, the taper could be 
obtained without setting the tool each time. 

To get a feed, I took out the screw, put a stud in the 
top slide and one in a tool box on the hexagon turret. 
A connecting-rod of suitable length was then placed on 
the two studs and completed a satisfactory job. 
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Roll Pressures in Cold-Rolling Steel 


bY WILLIAM K. 





SY NOPSIS—An investigation into the pressures 
required to cold-roll both annealed hot-rolled steel 
and unannealed steel that had been partly cold- 
rolled. Charts and tables give the results for dif- 
ferent thicknesses and percentages of reduction. 
Most of the tests were made on strips 1 in, wide. 





Inquiries were made a few years ago of the Sheffield 
Scientific School of Yale University by Connecticut man- 
ufacturing concerns in regard to the roll pressure in cold- 
rolling brass and steel. As no information could be 
found concerning this subject, an investigation on the roll 
pressure in cold-rolling brass was made by the authors of 
this article and published in the American Machinist, 
Vol. 42, p. 461. 
similar investigation on steel made in the Mason Labora- 
tory of Mechanical Engineering at the Sheffield Scientific 
School of Yale University. 

The steel was rolled in an experimental rolling mill and 


The present paper is the report of a 


the pressure on the rolls measured directly by means of 
a testing machine. 

One grade of steel—carbon, 0.10 per cent. and under; 
phosphorus, 0.02 per cent. and under; manganese, 0.30 
to 0.45 per cent.; sulphur, 0.04 per cent. and under— 
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FIG. 1. PRESSURE EXERTED ON 5-IN. ROLLS WHEN 

COLD-ROLLING HOT- AND COLD-ROLLED STEEL 

was used in all of the tests. This steel was kindly fur- 
nished by the Stanley Works, New Britain, Conn. 

Strips of hot-rolled steel, of steel which had been cold 
rolled and then annealed, and of steel which had been 
cold-rolled various amounts at the Stanley Works and 
unannealed were all rolled in the experimental mill to 
determine the roll pressure for these different conditions. 


MetTHODs oF ConpuUCTING TESTS 


The experimental rolling mill was placed on the weigh- 
ing table of a 100,000-lb. testing machine. The pinch 
screws of the mill were held in place by a plate that 





*Assistant professor, Sheffield Scientific School 


tInstructor, Sheffield Scientific School 


SHEPARD* 


AND GEORGE C. GERNER?# 


} 


pressed against the movable head of the testing machine, 
end the rolls were then adjusted to any desired pinch by 
moving the head of the testing machine with the hand 
speed. The diameter of the rolls in the experimental mill 
was 5 in., and the mill was driven by a motor that gave a 
speed of 16 ft. per min, tor the face of the rolls. 

As the steel passed through the rolls, the pressure Was 


through the pinch screws and plate to the 


The potse of the testing machine was 


transmitted 


testing machine. 


sands 


ho 


Nide >) 


nch 


4, 


nds Pressure 


OL 


Pp 
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EXERTED ON 5-IN. ROLLS WHEN 
AND COLD-ROLLED STEEL 


FIG. 2. PRESSURE 
COLD-ROLLING HOT 


moved to the proper position to balance this, and the read 
ings from the beam then gave the pressure on the rolls. 


all the tests a strip of steel 1 in. wide was 
rolled. However, a few tests 


different widths to determine the effect of width of strip 


In nearly 
were made with strips of 


on the pressure. 


GENERAL Resutts or TEstTs 


Strips of hot-rolled steel 


the mill. 
in Fig. 1, and the pressure on the rolls as taken from these 


0.096 in. thick were rolled in 


The results of these tests are shown by curve | 


curves is given in Tables 1A and 1B. 

Strips of unannealed steel that had been reduced from 
steel 
rolling mill of the Stanley Works were 


the hot-rolled (0.096 in. thick) by a number of 


passes through the 
also rolled in the experimental mill. The results of these 


shown by curves to 6 in Fig. 1 and in Tables 


The history of 


tests are 
2A and 2B. 
as follows: 
2. Starting 
rolled in one pass to 0 OS] 
3. Starting rolled steel 0.096 In, 


the steel for each group is 


with hot-rolled steel 0.096 in. thick, cold 
thick unannealed. 
thick, cold 
rolled in two passes To 0.071 in. thick unannealed, 

t. Starting thick, cold 
rolled in three passes to 0.065 in. thick unannealed. 

5. Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in four passes to 0.0585 in. thick unannealed. 

6. Starting with hot-rolled steel 0.096 in. thick, 


rolled in five passes to 0.051 in. thick unannealed 


with hot 
1 


with hot-rolled steel 0.096 in. 


cold 
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Strips O 


the mill, and the results of these tests are shown by curve 


7 in Fig. 2 and in 


Strips of unannealed steel that had been reduced from 


the hot-rolled steel 


TABLE 1A 


No Material 


l 0.096 in. thick hot-rolled 
7 0.073 in. thick hot-rolled 
12. 0.036 in. thick annealed 


TABLE 2A 


Material 


f hot-rolled steel 0.073 in. 


(0.073 in. 
passes through the rolling mill of the Stanley Works were 
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thick were rolled in 8. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in three passes to 0.060 in. thick unannealed. 
Tables 1A and 1B. 9. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in six passes to 0.049 in. thick unannealed. 
thick) by a number of 10. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in nine passes to 0.040 in. thick unannealed. 
PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
HOT-ROLLED AND ANNEALED STEE! 
Pressure on Rolls (Pounds) for a Pinch in Inches of 
0.002 0.003 0.004 0.005 0.006 0.008 0.010 0.012 0.016 0.020 
4,950 6,550 7,950 9,150 10,350 12,350 14,050 15,600 18,250 20,600 
4,700 6,100 7,450 8,600 9,800 11,850 13,800 15,600 18,750 21,200 
4,900 6,850 8,550 10,100 11,500 14,100 16,550 18,800 


EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 


UNANNEALED COLD-ROLLED STEEI 


Pressure on Rolls (Pounds) for a Pinch in Inches of 


PRESSURE 


Amount Reduced 











No Reduced to n Per Cent 0.002 0.003 0.004 0.005 0.006 0.008 0.010 0.012 
2 0.081 in. thick 0.0150 15. 60 8,800 10,600 12,200 13,550 14,800 16,900 18,650 20,300 
3 0.071 in. thick 0.0250 26.05 9,800 11,950 13,550 14,950 16,200 18,400 20,400 22 400 
4 0. 065 in. thick 0.0310 32.30 10,600 12,700 14,450 15,900 17,200 19,450 21,550 23,450 
5 0. 0585 in. thick 0.0375 39.10 11,500 13,400 15,100 16,650 18,050 20,700 23,200 25,400 
6 0.051 in. thick 0.0450 46.90 12,650 14,850 16,700 18,350 19,800 22,600 25,050 27,300 31,550 
TABLE 3A. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEI 
Amount Reduced Pressure on Rolls (Pounds) for a Pinch in Inches of 
No Material n Per Cent 0 002 0.003 0.004 0.005 ). 006 0.008 0.010 0.012 0.016 
8 0 060in. thick 0.013 17.8 9,350 11,400 13,000 14,400 15,550 17,650 19,550 21,300 24,450 
9 0.049in. thick 0 024 32.9 9,750 11,800 13,600 15,200 16,700 19,350 21,800 23,900 
10 0.040 in. thick 0.033 45.2 10,950 13,300 15,300 17,100 18,750 21,900 24,900 27,700 
ll 0.0345 in. thick 0 0385 52.7 12,350 15,000 17,300 19,300 21,300 25,250 29,200 33,100 
TABLE 4A. PRESSURE EXERTE of } ny ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UN NEALED COLD-ROLLED STEEL 
Amount Reduced Pressure on Rolls (Pounds) for a Pinch in Inches of 
No Material In Per Cent 0 002 0.003 0 004 0.005 0. 006 0.008 0.010 0.012 
13. 0.029in. thick 0 007 19.5 9,500 11,700 13,750 15,800 17,800 21,800 25,700 29,400 
14 0 027 in. thick 0. 009 25.0 10,100 12,950 15,700 18,400 21,000 26,000 31,000 36,000 
15 0. 023 in. thick 0. 013 36.1 12,000 14,950 17,850 20,850 24,000 30,750 38,300 
16 0.0215in. thick 0.0145 40.3 12,750 16,100 19,500 22,950 26,100 32,700 
TABLE 1B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
HOT-ROLLED AND ANNEALED STEEL 
Pressure on Rolls (Pounds) for a Per Cent. of Rolling of 
No Material 1 Ss 10 12 16 20 24 28 30 
1 0.096 in. thick hot-rolled 7,800 12,000 13,700 15,200 17,800 20,100 22,300 24,400 25,400 
7 0.073 in. thick hot-rolled 5,900 9,600 11,200 12,650 15,300 17,700 19.700 21,500 2,300 
12 0. 036 in. thick annealed 3,600 6,450 7,700 8,850 11,000 12,800 14,600 16,250 17,100 
TABLE 2B. PRESSURE EXE ate > ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
NANNEALED COLD-ROLLED STEEI 
Material Amount Reduced P ressure on Rolls (Pounds) for a Per Cent. of Rolling of 
No Reduced to In Per Cent 4 8 10 12 16 20 24 28 30 
2 0.081 in. thick 0.015 15.6 11,050 15,300 16,950 18,400 21,000 23,400 25,400 27,200 28,000 
3 0.071 in. thick 0.025 26.05 11,650 15,750 17,400 18,900 21,700 24,500 27,200 
{ 0.065 in. thick 0.031 32.3 11,900 16,150 17,800 19,200 21,900 24,300 26,500 
5 0.0585 in. thick 0.0375 39.1 12,200 15,600 17,850 19,450 22,400 25,000 27,600 
6 0.051 in. thick 0.045 16.9 12,600 16,800 18,450 20,000 22,800 25,250 27,500 
TABLE 3B. PRESSURE EXE ay D ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
Amount Reduced Pressure on Rolls (Pounds) for a Per Cent. of Rolling of 
No Material In Per Cent ry 8 10 12 16 20 24 28 30 
8 0. O060in. thick 0.013 17.8 10,250 14,150 15,550 16,850 19,200 21,300 23,300 25,000 25,800 
9 0. 049 in. thick 0 024 32.9 9,600 13,450 15,050 16,500 19,100 21,550 23,650 25,500 
10 0. 040in. thick 0 033 $5.2 9,800 13,700 15,300 16,750 19,400 21,850 24,350 26,600 27,700 
ll 0.0345 in. thick 0.0385 52.7 10,400 14,400 16,050 17,600 20,300 23,050 25,750 28,500 29,900 
TABLE 4B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
Amount Reduced Pressure on —_ (Pounds) for a Per Cent. of Rolling of 
No Material In Per Cent 4 Ss 10 2 16 20 30 35 40 
13 0.029 in. thick 0.007 19.5 7,400 10,250 11,500 aa 15,050 17,400 23,200 25,950 28,700 
14 0 027 in. thick 0.009 25.0 7,150 10,600 12,100 13,650 16,600 19,450 26,200 29,700 33,000 
15 0.023 in. thick 0.013 36.1 8,450 11,500 12,900 14,300 16,900 19,600 26,950 30,900 35,100 
16 0.0215 in. thick 0.0145 40.3 8,200 11,750 13,300 14,700 17,650 20,400 27,600 31,200 
TABLE 8 PRESSURE EXERTED ON 20-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
HOT-ROLLED AND UNANNEALED STEEL 
Pressure on Rolls (Pounds) for a Pinch in Inches of 
Material 0.002 0.003 0.004 0.005 0. 006 0.008 0.010 0.012 0.016 0.020 
0.096 in. thick hot-rolled 9,900 13,100 15,900 18,300 20,700 24,700 28,100 31,200 36,500 41,200 
0. O81 in. thick unannealed 17, 600 21,200 24,400 27,100 29,600 33,800 37,300 ° 40,600 46,600 51,500 
0.071 in. thick unannealed 23,900 27,100 29,900 32,400 36,800 40,800 44,800 52,400 
0.065 in. thick unannealed 25,400 28,900 31,800 34,400 38,900 43,100 46,900 53,700 
0.0585 in. thick unannealed 2: , 26,800 30,200 33,300 36,100 41,400 46,400 50,800 59,400 
0.051 in. thick unannealed. . 5,300 29,700 33,400 36,700 39,600 45,200 50,100 54,600 63,100 
also rolled in the experimental mill. The results of these 11. Starting with hot-rolled steel 0.073 in. thick, cold- 


rollings are shown by 
Tables 3A and 3B. 
group is as follows: 


curves 8 to 11 
The history of 


rolled in eleven passes to 0.0345 in. thick unannealed. 
Strips of steel 0.036 in. thick that had been cold-rolled 
from hot-rolled pickled steel (0.072 in. thick) in the 


in Fig. 2 and in 
the steel for each 
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rolling mill of the Stanley Works and then annealed 11 
hr. were rolled in the experimental mill, and the results 
of these tests are shown by curve 12 in Fig. 3 and in 
} Tables 1A and 1B. 

Strips of unannealed steel that had been reduced from 
the annealed steel (0.036 in. thick) by a number of passes 
Stanley Works were also 
Lests 


through the rolling mill of the 


rolled in the experimental mill. The results of these 
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FIG. 4. PRESSURE 
COLD-ROLLING 

ure shown by curves 13 to 16 in Fig. 3 and in Tables 4A 
and 4B. 
follows: 
13. Starting with annealed steel 0.036 in. 


The histor) of the steel for this group Is as 


cold 


thick, 
rolled in one pass to 0.029 in. thick unannealed. 

14. Starting with annealed steel 0.036 in. 
rolled in two passes to 0.027 in. thick unannealed. 

thick, cold- 
rolled in three passes to 0.023 in. thick unannealed. 


thick, cold 


15. Starting with annealed steel 0.036 in. 
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thick, cold 


thick unannealed, 


steel 0.036 in. 


16. Starting with annealed 
rolled in four passes to 0.0215 in. 
The effect of width of strip was investigated with an 
1 and 


nealed steel 0.035 in. thick. Strips of this steel lf. 


TABLE 5 EFFECT OF WIDTH OF STRIP UPON PRESSURE EXERTED 
ON 5-IN. ROLLS WHEN COLD-ROLLING ANNEALED 
STEEL 0.035 IN. THICK 
Pressure on Rolls (Pounds) Pressure Ratio for Striy 
Pinch, for a Strip of Width 2 In 2 In 1 In 
t 2 In 1 In his to 1 In to 4 In to } In 
0 OO 7,100 $500 1,720 2 O38 413 > 4 
0 002 10,950 5,500 2,780 10 $ 4 1 US 
0 003 14,300 7,500 $050 1.91 $ O2 2.06 
0 004 17,500 0,200 1.450 1.90 ; o4 2 O7 
0.005 20,550 10,750 5.200 1 91 ; 06 2.07 
0 006 23,600 12,200 5.910 1.93 4 OO 2 Ot 
0 O07 26,6000 13.000 6.600 1.06 + 03 2 Ot 
0.008 29,600 15,000 7,280 1 07 41 07 2. Ut 
0 009 32.450 16,350 7.9000 1.99 1.11 2.0 
0 O10 35,300 17,800 8,540 10S 413 2 US 
0 O11 38,100 19.050 9,150 2 OO 1.17 > OS 
% in. wide were rolled In the mill. he results ol these 


tests are shown by curves 17, 18, 19 in Fig. 4, and the 
is 


pressures on the rolls as taken 





Irom these curves are given 
‘ 1 
( in) Table D 
M Ww When rolls of different di 
{ 
} ameters are used, the pressure 
we will, it is believed, depend on 
i tin projected areas of thi 
rolis in contact with thr 
metal. The meaning of the 
term “projected area of thi 


A } rolls acting on the metal” will 
iM understood by 


reter! 
) 


When il piece of 


: a metal 
| inh wii is bemg rolled 

8 between the rolls | and 

B rrom a thickness [ lo 

l meh, the projected areu 

BIG DIAGRAM O| ol the rolls acting on th 

ROLLS ACTING ; t 

metal will be equal to thr 


ON METAL 
sectioned area in the top View, 


strip of metal w inches wide the projected area 
times that for a 1l-in 
{ - 

l 
projected nrea h for 


For a 
The per ce nt. roll 


will be a width. 


equal 


ing will From Fig. 5 it is seen that the 


anv pinch 7 on a l-in, strip can 


he found from the relation 


U V R Re be 
where 
R Radius of the 


ft f 
e’ > J or 


rolls; 


one-half the pinch. 


The values of the projected areas of 5-, 8-, 12-, 14-, 
16-, 18- and 20-in. rolls acting on a strip of metal 1 in 


wide, for different amounts of pinch, have been cal ulated 


TABLE 6 PROJECTED AREAS FOR ROLLS OF DIFFERENT DIAM 
ETERS FOR ASTRIP LIN. WIDI 
Pinch, Projected Area (Sq.In.) for Rolls of Diameter - 
In 5 In S In iz Ir 4k 16 In 1S In 20 In 
0 002 O O707 0 OSO4 0 1005 0 1183 0 1205 0 1341 0 1413 
0 010 O. 1580 0 100u 0 24449 0 woAd 0 ZSZS 0 vouU 0 3162 
0 020 O 2234 0 2827 0.3463 0.3740 0 3989 0 4241 0 4471 
0 030 O 2734 0. 3461 0 4240 0 4580 0. 4897 0 5104 0. 5475 
by the foregoing formula and are given in Table 6 


When these values are plotted on logarithmic cross-section 
paper, Fig. 6, it is seen that there is a straight-line rela 
tion between the projected areas and the different pinches 
for each size of rolls. As these lines are nearly parallel, it 
follows that there is a nearly constant ratio for all prime hes 
hetween the projected areas of each size of rolls and the 
The ratios of these 


projected areas of the 5-in. rolls. 
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projected areas of different-sized rolls to the projected 
areas of 5-in. rolls for three pinches are given in Table 7. 

If now we wish to obtain the pressure on the rolls for a 
certain-sized roll, when steel of the composition used in 
our rolling-mill tests is rolled, we must multiply our 
values in Tables 1A, 1B, 4A and 4B by the ratio of the 
projected areas in Table 7 for this size of rolls. For 


RATIOS OF PROJECTED AR-UAS OF DIFFERENT-SIZED 
ROLLS TO PROJECTED AREAS OF 5-IN. ROLLS 


Ratios of Projected Areas of Rolls to Projected Areas of 5-In. Rolls, for 


TABLE 7. 


Pinch, Rolls of Diameter 

In 5 In. 8 In. 12 In 14 In. 16 In. 18 In. 20 In. 
0.002 1.000 1. 265 1.549 1.674 1.789 1.897 1.999 
0.010 1.000 1. 265 1.550 1.674 1.790 1.898 2.001 
0.020 1.000 1, 265 1.550 1.674 1.790 1.898 2.001 
0.030 1.000 1. 266 1.551 1.675 1.791 1.900 2.003 


example, the values thus found for the pressure on 20-in. 
rolls for the hot-rolled steel having an original thickness 
of 0.096 in. and the steel cold-rolled from this thickness 
are given in Table 8. 
DiIscUSSION OF RESULTS 

The speed of 16 ft. per min. for the face of the rolls 
was chosen for these tests, as similar experiments on brass" 
made by the authors of this article showed that higher 
speeds than this had no decided effect on the roll pressure. 
The values given in Table 5 show that the pressure on the 
rolls approximately increases directly with the breadth 
of the strip rolled. 

In Table 1A it can be seen that a pressure of 21,200 Ib. 
was developed on the 5-in. rolls in rolling 0.073-in. thick 
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hot-rolled steel, No. 7—a pinch of 0.020 in. In Table 3A 
it will be seen that about the same pressure was developed 
on the rolls in rolling the cold-rolled steel, No. 11—a 
pinch of 0.006 in. 

Again in Table 1A it will be seen that a pressure of 
9,800 lb. was developed on the 5-in. rolls in rolling 0.073- 
in. thick hot-rolled steel, No. 7—a pinch of 0.006. In 
Table 3A it is found that a pressure of 21,300 lb., or more 
than twice as much, was developed on the 5-in. rolls in 
rolling the cold-rolled steel, No. 11—the same pinch. A 
number of similar comparisons may be made by further 
examination of Tables 1 to 4. 

The safe roll pressure for a rolling mill being known 
from its design, for the grade of steel used in this inves- 
tigation, it will be possible from the results given here 
to determine the maximum safe pinch for any initial con- 
dition of the steel or properly to design a mill when the 
amount of rolling required is known. 


“Roll Pressure in Cold-Rolling Brass.” “American Ma- 


chinist,” Vol. 42, p. 461. 
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Punch-Press Accidents 
By W. ALTon 


In regard to the different causes of press accidents 
that have been mentioned, I believe they are occasion- 
ally caused by the ram’s dropping back after it has nearly 
reached the top of its stroke. This is not such a rare 
occurrence when the press is equipped with a friction 
brake that bears all the time, for it is only a question 
of time when the brake wears so much that it no longer 
holds. 

To overcome this difficulty the following stop was 
applied to a press after the ram had dropped and only 
just ‘missed catching the operator: A ratchet wheel A 
was keyed on the end of the crankshaft. The casting D 
was hung on a stud that was available, and to this the 
two pawls B and C were attached. B rides on the 





PRESS 


THE ALTERATION TO THE 
ratchet all the time and prevents the press from falling 
back. The shaft # was mounted across the front of 
the press and connected by suitable links and levers to 
the operating pedal. 

The clutch lever G was attached to the lever on the 
shaft EF by the link F, having a slotted end so that the 
first thing done when the pedal is depressed is to with- 
draw the pawl C, and then the press is set in motion. 
This pawl prevents the press ram from dropping forward 
if the crank happens to be carried a little past the center. 

After applying the above device, we slacked up the 
brake and ran the press to test it. It worked as certainly 
as if the brake was on; but if we held off the pawl B, 
it would drop back about once in four times. 


8 


Exports of Ammunition, explosives and firearms for the 
period beginning Aug. 1, 1914, and ending May 1, 1916, accord- 
ing to figures made available by the Department of Com- 
merce, run up to the enormous figure of $480,000,000. It is 
significant to observe that of this aggregate $188,475,063 was 
shipped during January, February, March and April of 1916. 
In classifying these exports the following figures are given: 
$44,271,750; gunpowder, $127,767,170; other explo- 
firearms, $22,473,934. These figures do not 
of which it is calculated by the 
department’s experts $90,000,000 were exported during the 
period covered. The unloaded shells are included in the 
export statements under the general classification of miscel- 
Prior to the war the total 


Cartridges, 
sives, $195,649,764; 
include unloaded shells, 


laneous iron and steel products. 
of the exports of ammunition, explosives and firearms 
amounted to $300,000 per month, which by April, 1916, had 
risen to the stupendous monthly value of mere than $58,000,000. 
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The Manufacturer’s Imterest in 
Vocational Education 


By Max B. 





SYNOPSIS 
the future of vocational education than the build- 
ers of machinery, yet in too many cases they are 
Changing 





No one is more vitally interested in 


paying little or no attention to it. 
conditions have made the old apprenticeship a 
thing of the past, and there is little organized ef- 
The present 
Will 
the proposed Congressional aid solve the problem, 
and how can it be best applied? 


fort to get a practical substitute. 
crisis has shown the scarcity of skilled men. 





The vocational-education bill now before Congress con- 
templates giving to the states an annual sum in excess 
of $7,000,000 to aid in advancing industrial and agricul- 
tural education. As our manufacturers have long sought 
Federal aid for training workers, it is but natural to 
assume that they have more than passing interest in 
this prospective legislation. Unfortunately, however, 
their active support has been rather meager, and it has 
been difficult to draw from them any adequate and defin- 
ite expression of opinion. Industrial production is said 
to be a feast or a famine, and the feast of today seems 
to have brought indifference as to the morrow. Should 
this bill, called the Hughes bill and the Smith bill in 
the House and Senate respectively, pass the present Con- 
gress, the representatives of agriculture and education, 
and not the manufacturers, may claim the credit for the 
constructive work. 

In the light of facts it seems as though our manu- 
facturers are surely, if unintentionally, pursuing a most 
shortsighted policy. They rush representatives to Wash- 
ington to combat dangers that may threaten the tariff, 
but appear indifferent toward the millions that may or 
may not be spent for their future workers. They antici- 
pate coming demands for their products and create new 
designs accordingly, but fail to anticipate their future 
supply of brains, skill and brawn. They fight inefficiency 
in most elusive forms in their own organizations, but 
seem unready to fight a policy leading to future ineffi- 
ciency or to support actively a policy making for the 
opposite. 

Contrast the attitudes shown toward vocational edu- 
cation by the other interests most affected. Industry 
has concerned itself with present conditions, expecting 
others to solve the problems of the future. Agriculture, 
on the other hand, has recognized the development and 
benefits that can result Federal aid. Agriculture 
has already sought and received Federal aid, as evi- 
denced by the Government researches, by the experiment 
stations and by the agricultural instruction now given in 
many rural schools and in our state universities. The 
agricultural interests are receiving what industry has 
long desired, but what it has made little effort to obtain. 
Other interests will be intelligently represented in the 
administration of any educational bills that may become 


from 


law. 





*Shop coérdinator, University of Akron. 
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There are in our public schools today over 19,000,000 
children. Approximately 10,000,000 of these will never 
£0 beyond the fourth grade ; 14,000,000 never reach the 
eighth grade, and over 17,000,000 never see a day of 
high school. As soon as the state laws permit, these 17,- 
000,000 children drop out of school and enter agricul- 
tural, commercial and industrial life. 

As Dean Schneider explains the size of the problem: 
“If these millions of children were stretched across the 
country in a straight line, giving one linear foot of space 
to each child, the line would reach from the upper end 
of Maine to the lower end of California. That portion 
which goes through the high schools would reach across 
the state of California. The rest of the line from Maine 
to the eastern border of California is drawn into com- 
mercial, industrial and agricultural life at about the age 
of 15 years, with no industrial training prior to going 
to work and practically no schooling thereafter. This 
proportion holds in any industrial town or city.” 

Most of these remain under parental guidance, and 
many will learn to till the soil as did their fathers, As 
a group, they cause little anxiety. It is for industry 
to advance the welfare of the children who are to become 
its workers and without whom it could not exist. It is 
(1) 


The securing of workers with general training at least 


confronted by two separate and distinct problems: 


equal to and preferably better than that of our grade 
schools; (2) the training of workers in jobs for which 
they have demonstrated talent. 

The fact that these problems exist should not be taken 
as an indictment of our public schools nor of our public- 
school systems. Although our schools have not provided 
the instruction that these children over 14 need and de- 
sire, industry gave no warning that it could no longer 
train its own. It outgrew its apprenticeships without 
notice. Industry, therefore, has helped create the con- 
ditions of which we speak, and industry must help apply 
the remedy. The part which the publie schools must 
play is what we call “vocational education.” 


THE Proposep LEGISLATION 

In the light of our problems as stated, it is generally 
admitted that a comprehensive system of vocational edu 
cation is a growing necessity. It is also recognized that 
only Federal aid can make such a system possible in 
So written this that 


The present emphasis is 


many states. much has been on 


argument seems 


that the attention, consideration and forethought of all 


unnecessary. 


interests concerned are required in the final molding of 
the prospective legislation and that active effort may be 
required to secure its passage after its final form is 
agreed upon. 

While the possible success of the present issue cannot 
immediately nor completely solve all problems, it is ex 
pected to stimulate greatly the interest and activity in 


the separate states. The preamble of the bill before the 


House of Representatives, the Hughes bill, reads: “To 
1From “Industrial Efficiency.” presented before the Amer- 


ican Institute of Electrical Engineers, April, 1909 
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provide for the promotion of vocational education; to 
provide for codperation with the states in the promotion 
of such education in agriculture, the trades, industries 
ind home economics; to provide for coéperation with the 
states in the preparation of teachers of vocational sub- 
jects; and to authorize the appropriation of money and 
to regulate its expenditure.” 

Under this bill the appropriations commence in 1917 
and inerease annually in amount until 1925, after which 
they remain constant. Appropriations for agricultural 
education are divided among the states in proportion to 
their rural population, appropriations for industrial edu- 
cation are divided according to urban population, and 
appropriations for the training of teachers are divided 
according to total population. All appropriations are 
hased on the condition that the states themselves appro- 
No part of 


the appropriations may be spent for lands, buildings, re- 


priate like amounts for the same purposes, 


pairs or rentals, and no part may be used to benefit any 
state 


religious or privately owned schools. Separate 
hoards appointed in each state are responsible for all 
money received by the states, while the administration 
of the bill itself is to lie with a Federal Board for Voca- 
tional Education, consisting of the United States Com- 
missioner of Education and four associate members to 
he appointed ly the President, these to receive a yearly 


salary of $5,000 each. 


PROVISIONS OF THE BILLS 


The bill stipulates in broad terms the kinds of schools 
that but the details to be 
formulated local Most 
among the conditions imposed are that the education shall 
he of less than college grade ; that it shall be designed to 
meet the needs of persons over 14 who are preparing 


may be established, leaves 


according to needs, important 


for farm work, a trade or an industrial pursuit, or who 
have already entered upon such work; that at least half 
the time of instruction for persons not employed shall be 
given to practical work on a useful or productive basis ; 
that at least one-third of the appropriation to any state 
he applied to part-time classes for workers already em- 
ploved; that the minimum age limit for evening indus- 
trial schools be 16 years and that the instruction therein 
be confined to that which is supplemental to the daily 
employment. Certain 
may be made in towns of less than 25,000. 

Almost identical in form with the Hughes bill is the 
Smith bill of the Senate, reported favorably by the Com- 
1916, and 


modifications of these conditions 


mittee on Education and Labor on Jan. 31, 


now on the calendar awaiting consideration. In two 


First, 


it provides ho money toward the salaries of teachers of 


most important respects, however, does it differ: 


home economics: and, second, it provides that the Fed- 
eral Board for Vocational* Education shall 
the Postmaster General, the Secretary of the Interior, 
the Secretary of Agriculture, the Secretary of Commerce 
and the Secretary of Labor, these officials to shoulder the 
entire administration of the work in addition to their 
It also “appropriates” money instead of 


consist of 


ther duties. 
“authorizing” 
At the present time there are differences of opinion 


such appropriations. 


regarding certain provisions of the Hughes bill and of 
the Smith bill as outlined. The committee of the United 
States Chamber of Commerce appointed to consider the 
guestion of vocational education has reported strongly 
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in favor of the principle of Federal aid and of most 
of the provisions of the bills. It believes, however, that 
the Federal board of administration should not be con- 
stituted as outlined in either bill, but should be repre- 
sentative of all the interests concerned—namely, indus- 
try, commerce, labor, agriculture and education. It feels 
that the importance of the work will demand the entire 
attention of the board—men unfettered with other 
duties—and that its members should be paid $10,000 
per year instead of the $5,000 provided by the Hughes 
bill, in order to command the great ability needed. This 
committee also believes that it should be mandatory that 
the board appoint advisory committees to represent in- 
dustry, commerce, labor, agriculture, home making and 
education and that the appropriations should not neces- 
sarily be denied to private or religious schools. 

These recommendations are embodied in a new draft 
of a bill submitted with the report and based, as is the 
Hughes bill, on the bill originally recommended by the 
Federal Commission on National Aid to Vocational Edu- 
cation in 1914. The principal recommendations have 
heen submitted, under date of Apr. 1, 1916, for a refer- 
endum vote to all members of the Chamber of Commerce. 
The returns on this vote were due on May 16, 1916. 

The total annual sum spent for vocational education 
under the full operation of the educational bill would 
be more than double the amount of the Federal appro- 
priation, or in excess of $14,000,000. A goodly share 
of this would be spent for industrial workers. Whether 
this would meet the problems or fail to meet them de- 
pends upon the present provisions of the bill and upon 
their future execution. 
with which the manufacturers would have their problems 
tackled, in that proportion must they share their re- 
sponsibility in passing the right kind of legislation and 
proper representation in its administration. 


In proportion to the effectiveness 


in securing 
Tur RESPONSIBILITY OF MANUFACTURERS 


What, then, shall be the attitude of manufacturers, 
as businessmen, toward the framing and the passing of 
this legislation? Shall the bill be scrutinized carefully 
for features that may seem objectionable? Shall it be 
searched might lower its maximum 
usefulness to industry and industrial workers? Shall 
the importance of the influence of industry in the future 
development of the education proposed be realized? Or 
will manufacturers sit with folded hands and silent voices 
and expect the legislators and pedagogues to do these 


Db 


for omissions that 


things for them ? 

It cannot be hoped that the vocational bill will re- 
ceive undivided support. There is undoubtedly a type 
of producer, well known to most of us, who will oppose 
it most bitterly. This man thrives on the youth of his 
workers, for his specialized work is mastered by mere 
children. When their increasing age brings responsibil- 
ities that demand commensurate wages, his regard for 
them has left. They are discharged to make room for 
vounger brothers and returned to the 
world without an education and without a trade. With 
his short sight, such an employer will oppose anything 
He 
is as great a menace to industrial progress as he is to 
society at large. Who knows but that the dissatisfac- 
tion expressed with the recently enacted vocational legis- 
lation in Pennsylvania has come largely from this type ? 


and are 


sisters 


that savors of even slight inconvenience or expense. 
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As stated before, it is not expected that the passage 
of the Hughes bill will bring a millennium. It is but 
a step in the right direction. Since its help is indirect, 
public opinion alone can determine the time and extent 
of its maximum effectiveness. Like most legislation in a 
new field, the bill undoubtedly corftains both strong points 
and weak points. But on the whole, it looks sane and 
reasonable and holds promise. 

If the solution of the problem of training young work- 
ers is to be permanent, it must ultimately be profitable 
to both the employer and the worker. It must not ex- 
ploit the latter and seek to lower wages by increasing the 
supply of skilled labor; neither must it so educate our 
vouth that they will look down upon work. This is a fit 
problem for employers and educators, working hand in 
hand. It is too large for either alone. 

% 


Variation of Cost with 
Volume of Work 


By DEXTER S. KIMBALL* 


All managers who have cost systems have been con- 
fronted with the trying problem of rising costs as the 
volume of work in the factory diminished. Though much 
has been written on the general theory of cost finding, this 
particular feature has not been clearly explained and is 
not in general well understood. A former article (see 
page 932) dealt with the rise and fall of costs due to 
variation in volume of work as affected by the cost of tools 
or cost of preparation. The present article has to do with 
the rise and fall of costs with the volume of business as 
affected by expense or burden. 

It should be mentioned that the 
passing through a factory may vary in several ways. 


volume of product 


There may be a uniform increase or decrease in every line 
manufactured ; or some lines may increase or decrease in 
volume while others do not change: or some lines may 
All these changes may be 
The arguments 


increase while others decrease. 
in any relative proportion whatsoever. 
presented will be clearer if only the first two of these 
varying conditions are considered—namely, when the vol- 
umes of all lines rise and fall together, or where some 
lines fall markedly while others remain normal. 

Now if expense varied directly with the volume of work, 
there would be no change in cost so far as expense is con- 
cerned with either of the methods of variation of volume 
under discussion. An 
examination of the expense factors of any enterprise will 
show that, while some are fairly constant in amount, 


Such, however, is not the case. 


others rise and fall with increase or decrease in the volume 
of the business, though not according to the same laws. 
Thus many expenses that are incident to the very exist- 
ence of the business regardless of productive operations, 
such as rent, taxes, insurance and depreciation of build- 
ings, do not vary materially whether the business is active 
or not. Other factors of expense, such as indirect labor 
and operating supplies, vary with the volume of business, 
though not in general in direct proportion to such varia- 
tions in volume. Thus it requires a minimum amount 
of oil to lubricate the machinery of transmission when no 
work is being done, and any more oil is obviously depend- 
‘nt upon the volume of work. Many other expenses have 





*Professor of Machine Design and Construction, Sibley 


College, Cornell University. 
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is difficult to 
relations in terms of any fixed factor of production, but 


similar characteristics. It express these 
the general law may be expressed by the equation 

E c + fev, 
where F/ is the expense, c the minimum constant amount 


It 


and fv some function of the volume, which function 
general is a complex quantity and diflicult to express 
mathematically. 

If then the volume of all lines of product decreases, it 
is obvious that, no matter what method of expense distri- 
bution is in use, a rise in productive costs must inevitably 
result, since the characteristics of expense are alike for 
all lines of product. If the decrease in volume is great 
enough, all lines will cease to be profitable bec ause of the 
irreducible minimum expense. The conditions are ana 
ogous to those pertaining to special tools or preparation 
costs discussed on page 932. If no product Is produced, 
this minimum expense still persists and constitutes an 


irrecoverable loss. 


WHEN Some Lines Are NorMAL AND Oruers DeEcREAS! 


If, however, the volume of some lines remains norma! 
while that of some others is markedly decreased, the case 
is different. Under all 
distribution, such 


averaging methods of expense 
as percentage on labor or percentage 
on man-hours and where all expense is charged off ove 
current product as fast as such expense accrues, the activ: 
lines must necessarily carry not only their own expense, 
but the expense due to idle tools that may not have been 
used in producing these active lines. If the volume of 
the active lines should decrease even a moderate amount, 
it is obvious that this over-burdening might cause thes« 
active lines to be a source of loss, though the efficiency ol 
production was not materially changed. If an accurat 
machine rate could be that would distribute all 
expense in proportion to the use that is made of each and 


made 


every facility, this over-burdening would not occur and 
each line would bear only its own just share of expense 
Such a machine rate is difficult, if not impossible, to 
It will be noticed that the production-center 
method aims to do the very thing: 


obtain. 
and in so far as the 
machine rate of the production-center method is con 
cerned, it is in accord with the theory of proportional 
The supplementary rate, how 
the defects of the 


machine rate, is illogical In so far as it distributes ex- 


distribution of expense. 


ever, which grows out of inherent 
penses belonging to one class of work against the cost of 
another class. 

lL. would seem logical that any product should bear only 


the expense incident to its fabrication. There would seem 


to be no reason why one line of product should bear the 
burden of another any more than that one factory should 
bear the burden of another factory, simply because they 
both belong to the same man. It is very difficult, how- 
ever, in most factories to segregate the expense so as to 
make proportional allocation of expense with any degree 
of accuracy, and the assumed necessity of distributing all 
expense as fast as it accrues is the justification usually 
put forward for such methods as do sometimes burden one 
line of pro‘luct with what really belongs to another. 
Many accountants and managers insist, however, that the 
expense distributed against any product should be strictly 
proportional to the use it has made of the facilities of the 
factory, and any other expense belonging to any other 


product should be disposed of in some other way. 
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One of the methods suggested for solving this problem 
is to carry all expenses due to idleness directly to the 
profit and loss account and charge them off as a loss 
against the business. The error in the reasoning back of 
this plan is that it assumes that all machines should be 
in operation constantly and that, therefore, all expense 
irrecoverable—an assumption that is 
not necessarily true. A machine may be indispensable 
and yet he idle a considerable portion of the time, and the 


due to idleness is 


expense charge for such a machine should be set so as to 
discharge the total yearly expense over the production for 
that period. 

This solution of the problem, furthermore, might often 
result in carrying to profit and loss an expense that could 
he included in costs and thus recovered. Aside from any 
logical principles of expense distribution, expediency 
would dictate that as much expense as possible should be 
buried in the sales prices, regardless of the origin of these 
expenses, provided, however, that this does not destroy 
the possibility of making sales by over-burdening product 
that normally would produce a profit. 


DIsTRIBUTING BY AVERAGING Over A YEAR OR LONGER 

Another method of solving this difficulty is to carry all 
expense to an expense account in the usual manner and 
distribute it by one of the averaging methods already 
referred to, but adjusting the rate of distribution on the 
experience of a year, at least, instead of on the records of 
the preceding month. The expense account, therefore, 
will act as a reservoir discharging more of the expenses in 
busy times and less in dull times. It would of course 
also equalize periodic expenditures, such as taxes, ete. If 
the rate of discharge be accurately set, the entire expense 
should be discharged at the end of the period for which 
the rate of discharge has been computed. Should there 
he an undistributed balance in the account at the end of 
the fiscal year, it can be carried to profit and loss or it can 
be carried forward into the next period and the rate 
adjusted so as to distribute it over this period. While this 
method provides for distributing all the expense with- 
out great danger of unduly over-burdening production 
during dull times, it is of course open to the objections 
that are urged against all averaging methods of expense 
distribution. 

H. L. Gantt, discussing this problem in an interesting 
paper presented before the American Society of Mechan- 
ical Engineers,’ argues that “the indirect expense charge- 
able to the output of a factory bears the same ratio to the 
indirect expense necessary to run the factory at normal 
capacity as the output in question bears to the normal 
output of the factory.” That is, if the production falls 
to, say, one-third the normal volume, this production 
should be burdened with only one-third the normal ex- 
pense, so that, everything else remaining the same, the 
manufacturing cests would not change with volume of 
product. 

Granting that proportional distribution of expense is 
logical and desirable, Mr. Gantt’s contention is true only 
when the decrease in volume of product is brought about 
hy the complete suspension of production in some lines 
while the remaining 'ines are continued at normal volume. 
His contention will be approximately true also for small 
decreases in all lines of product. But if a great decrease 
takes place in all lines of product, a rise in productive 


‘See “Journal” of the American Society of Mechanical Engi- 
neers, August, 1915, p. 466 
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costs must surely result from causes that lie in the very 
nature of expense itself. As has been explained, expense 
does not in general vary proportionally with volume of 
product, but there is always an irreducible minimum that 
must be cared for no matter how small or how great the 
volume of product may be. If all lines of product con- 
tinue to decrease in volume, there surely comes a time 
when all manufacturing will be conducted at a loss; and 
no method of expense distribution can obviate this result. 
It will appear from the preliminary discussion in this 
article of the characteristics of expense that the relation 
hetween expense and volume of product cannot be ex- 
pressed in this simple manner. 


POSSIBILITIES OF AN INTELLIGENTLY COMPUTED 
MACHINE RATE 

It would appear that an intelligently computed ma- 
chine rate in connection with a supplementary rate based 
on the experience of a long period of time would do much 
to solve this perplexing problem. Such a machine rate 
would distribute all expenses that are attached to ma- 
chines or processes in proportion to the use that is made 
of them, regardless of the volume of product. The bulk 
of the expenses would therefore be proportionately dis- 
tributed even in times of moderate depression. The sup- 
plementary account containing the expense due to idleness 
would be equalized not only over processes, but over 
periods of good times and depressions, thus minimizing to 
some degree at least the danger of illogical over-burden- 
ing and at the same time distributing all expense into the 
shop costs. I am not aware that this method has been 
tried, but it would seem to have some merit. 

It should be remembered, however, that all these meth- 
ods of equalizing expense distribution are helpless against 
extreme depressions. There is no account to which ex- 
pense can be carried and disposed of by some trick of 
accounting any more than it can be safely forgotten. 
Any expense that is not included in the costs and recov- 
ered in the sales is a loss. Furthermore, the entire ques- 
tion of variation in expense burden with change in volume 
of product is complex. Sweeping generalizations regard- 
ing it, or in fact regarding any phase of cost finding, are 
usually unwise, and the particular phase of cost finding 
discussed in the foregoing paragraphs will bear close in- 
spection in each case before drawing definite conclusions. 

e 
Shop Transportation 
By Gustave REMACLB 

tecently, what at first sight appeared to be a rather 
laughable method of transportation proved upon reflec- 
tion to be the best under the existing circumstances. The 
shop was so crowded with misplaced machines that it was 
impossible to walk more than four or five paces without 
dodging or ducking around obstacles. The floor was so 
wrinkled and full of holes that the use of hand trucks was 
wisely avoided. 

An apprentice was given the task of moving about a 
hundred large milling cutters from one department to 
another, care being exercised that they did not become 
nicked at the cutting edges. He accomplished this by 
placing ten cutters at a time upon the handle of a broom, 
dragging the broom along the floor. Transported in this 
manner the cutters came in contact only at the sides, thus 
avoiding nicking at the cutting edges. I don’t think this 
method could have been improved upon. 
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Fixtures Used for Machining 
Automobile Parts 


EDITORIAL CORRESPONDENCE 





The fixture is fastened to the table of the miller. The 


SY NOPSIS—In this article are shown tools and pin of the lever is dropped into a hole of the arm A, 

methods employed in machining aulomobile parts. which is fastened by a nut to the arbor supporting arm 

The fixture for forming the rounded contour on of the machine. Thus when the table is fed along with 

internal levers is unusually simple in construction. the 8-in. cutter ( revolving, the internal lever is swung 

An indexing fixture serves for milling the ser- on an are and the rounded surface of the part is pro- 

rations on brake-lever nuts. The brake-lever mill- duced. The cutter operates at 19 r.p.m. with a feed of 

ing fixture is made in two parts, which may be 0.016 in. per revolution, 

placed in different positions on the table to suit In Fig. 2 is shown the fixture for machining the 

various lengths of levers. A fixture for milling rounded surface around the shaft. The forging is placed : 
the slots in screws is also worth noticina. in a hole of the fixture A, which is fastened to the ma 


chine table with the 8-in. cutter B revolving at 59 r p.m. 





The International Motor Co., Mack Plant, Allentown, The handle C, which fits on the machined square of 
Penn., is using some interesting methods in manufactur the part, is swung around. In this manner the surface 
ing automobile parts. In Fig. 1 is shown the tool for is given a rounded contour. 
machining the circular contour of the internal levers. The fixture for milling the serrations on the brake 
The forging has been previously turned to the correct lever nut is illustrated in Fig. 3.) The nut is placed in 


dimensions. It is then placed in the fixture, as shown, a bushing of the fixture, and by drawing back the handle 
and located and securely held in a machined recess. A the part is securely tightened down by friction. 
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FIG. 1. MACHINING INTERNAL LEVERS FIG. 2. MACHINING SURFACE OF LEVER 
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FIG. 3. MILLING BRAKE-LEVER NUT FIG. 4. MILLING THE BRAKE CAM 
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FIG. 5. MILLING BRAKE LEVERS 

The various positions are obtained by an index pin 
at B, which drops into the notches of the wheel C. After 
one serration has been machined, the handle is pushed 
forward, carries around the chuck holding the 
part being milled. The handle is then drawn back until 
the pin indexes, when the lever nut is in position for 
the next milling operation. The surfaces are machined 
with the 21%-in. cutter D. 

The fixture for machining the brake cam may be seen 
in Fig. 4. The forging is placed in the fixture, the 
turned shaft fitting into a bored hole. The clamp A 


which 


15-deg. 
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FIG. 6. MILLING SLOTS IN SHAFTS 


The fixture is held down to the table with bolts in the 
usual manner. The are then straddle-milled 
with the two 7-in. inserted-tooth cutters operating at 61 
r.p.m. with a feed of 0.03 in. per revolution. The ad- 
vantage of this type of fixture is that the two elements 
may be placed on the table to suit various lengths. 
The fixture for milling the keyways in the service- 
brake shafts is shown in Fig. 6. The two shafts are 
located in V-blocks at A. The nuts B, when tightened, 
draw together the two clamps and hold both shafts in 
The two keyways are milled by the machine 


surfaces 


position. 
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FIG. 7. MILLING BEVEL ON RADIATOR TOP 


is tightened on the part to hold it securely. The table 
is fed against the 114-in. end mill B, operating at 218 
r.p.m. with a feed of 0.01 in. per revolution, and the 
first surface machined until the depth is obtained. 
The clamp is then loosened, the cam slid around and 
the parallel C 
held down with the clamp, as described, and the ma- 
One of the machined brake 


pushed into position. The cam is again 
chining operation repeated. 
cams is shown at the right of the fixture. 

In Fig. 5 is Ulustrated the method of milling the 
sides of the emergency-brake levers. The large end is 
placed in the V-surfaces A. The small end of the rod 
rests on a support and is held rigid by the screw B. 








=" 
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FIG. 8. MILLING SIDES OF TOP 


in the usual manner. The shafts are then reversed and 
the keyways located by the gage C, which is made with 
projections that, fit into the machined splines, thus hold- 
ing them squarely. The other ends of the shafts are 
located and held in a manner similar to that described. 
The machining operation is -repeated, bringing into 
alignment the keyways at both ends of the shafts. 

In Fig. 7 is shown the cutter used in machining the 
beveled surface on the radiator top. This tool is 16 
in. at the large end, 534 in. high and has an angle of 60 
deg. It has 24 inserted high-speed cutter blades. 

The cutters and fixture for milling the sides of the 
radiator top are illustrated in Fig. 8. The cutters, 
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FIG. 9. MACHINING SPRING SHACKLES 


which are interesting and novel, are 14 in. in diameter. 

Each has two cutting tools made from 54-in. square high- 
8 | 

They are held in a bushing that is drawn 

back nut, as This type of cutter has 

proved very successful, producing a good surface. These 

163 r.p.m. with a feed of 0.012 in. 


speed steel. 
with a shown. 
cutters operate at 
per revolution. 
The fixture for milling the 
seen in Fig. 9. The forging is rigidly fastened down 
with the clamps A. The table is then fed 
four 8-in. inserted-tooth cutters operating at 332 r.p.m. 
After one end has been machined, the table is lowered and 
fed over. When the fixture is in the proper location, 
the table is raised and the other end of the shackle ma 


spring shackles may be 


against the 














FIG. 11. MILLING SLOTS IN SCREWS 


chined. In this way the various surfaces are milled in 
alignment. 

The lathe and method employed for turning the brake- 
shoe cam Fig. 10. The 
is placed on centers and is driven by the sides of the 


are shown in rectangular bar 


chuck faceplate A. These parts are made of 0.20 carbon 
openhearth steel, and the lathe operates at 160 r.p.m. 
In Fig. 11 is illustrated the milling of the slot in 
headless screws. The parts are placed in the holes shown 
carries around the screw against 
When the screw is being slotted, 


on the fixture, which 
the revolving cutter A. 
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FIG. 10. TURNING BRAKE-SHOE CAM 


it is held tightly by the adjustable block 2, which presses 


against the side of the fixture. As the tool follows 
around, the pressure caused by the block is removed 
and the slotted screw drops out. The fixture is thus 


automatic, the operator simply placing the screws in 
the holes. 


screws per hour. 


The machine will slot on an average of 200 


Disposal of Scrap and Refuse* 


By W. Rockwoop Conover? 
The collection and disposal of scrap merit careful 
attention. The results obtained from systematic handling 


worthy of considera 
little thought 
labor expended 


of this material in large plants are 
The 


io the subje t 


manufacturer who has 
find that 
in conserving and utilizing waste products of the factory 


us h labor 


income, 


tion. piven 


will time or 


is money well invested, and the returns from 


represent no inconsiderable fraction of his 
A building devoted to storage and sorting, 
collected 


lots ol 


where thes 


materials can be from. the 
of advantage. All 


as well as apparatus to he scrapped, can be sent to this 


several shops, is 
miscellaneous scrap metals, 
building to be sorted and prepared for shipment to the 
outside market or for delivery to the home foundries. 
There is little, if that 
has not sufficient value to pay for its handling in this 


anv. material about the factory 


way. 

It is often desirable to have borings and turnings of 
various kinds put into separate barre ls or receptacles in 
the shop and properly weighed and marked, in order to 
give each department credit for its scrap product when 
received at the central scrap building. This work can 
be done by the regular force of floor sweepers or laborers. 
A practical method of handling steel and iron borings 
and turnings in large machine shops is to place at several 
sheet-iron boxes or receptacles of 


points on the floor 


convenient size, capable ol holding from one-half to one 


ton and with handles attached to each end for lifting 
and carrying with the shop cranes to open cars 
that may he run into the shop. These receptacles 
should be placed in lox alities as convenient as pos 
sible to several machine tools and where they can 


forthcoming book on “In- 
1916, Hill Publishing Co 


author's 


*Prepared for the 
Copyright, 


dustrial Economics.” 


+Factory economist, General Electric Co 
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he reached with facility by the overhead cranes. The 
chips are removed from the machines and deposited 
in these boxes with practically the same facility with 
which they are deposited in wheelbarrows, and the expense 
of wheeling out long distances to platforms or sidings 
is saved. In manufacturing plants where there is no 
provision for running cars into the shops permanent 
platforms with inclined approaches should be erected near 
the sidings in as close proximity to the shop doors as 
is possible without interfering with the ingress or egress 
of production materials, so that the chips can be wheeled 
and dumped into the cars with one handling. 


CoLLECTING CHIPS FROM MACHINES 


Too much care cannot be taken in the collection from 
the machines of such materials as steel and iron borings 
and turnings, which represent a large proportion of the 
waste products in many manufacturing plants. The 
difference in price between mixed and clean borings and 
turnings is such as to warrant the employment in most 
cases of sufficient labor to remove the different classes 
of metals separately, when machines are run on more 
In shops where a large number 
desirable to 


than one kind of metal. 
of machines are in operation it is 
place the collection of chips or turnings under the control 
and supervision of person. <A sufficient 
intelligence can be selected from the floor-sweeping gang 


often 


one man of 
for this purpose without interfering in any great degree 
with his regular work. The duties of the foreman or 
assistant foreman in large departments usually prevent 
either from giving to this subject, except in a general 
way, the attention that it merits. 

The same careful supervision should be given to the 
separation of brass, composition, copper and other turn- 
machines and all classes of 


ings from automatic screw 


machines operating on these metals. A_ considerable 
portion of this material can be used at the home plant 
in making the various alloys for composition castings 
produced in the brass foundry. Copper and brass turn- 
ings that have become mixed with iron, steel or other 
metals through frequent change of work should be run 
through a metal separator before shipment to dealers. 
The difference in price between mixed turnings and pure 
copper or brass scrap is so great as to render unnecessary 
any discussion of the subject from the viewpoint of 
economy and profit. The chips from screw machines or 
other machines using oil as a lubricant should be run 
through an oil extractor and the oil separated. This 
oil is valuable and can again be used for cutting purposes, 
The net result of reclamation shows a good profit over the 
expense of operating the separator and of other labor 
connected with handling the chips. 


COLLECTION AND DISPOSAL OF REFUSE 


The collection and disposal of refuse is commonly 
looked upon as an item of dead expense, but even this 
material has a limited percentage of value which redeems 
it from total In the erection of manufacturing 
piants the layout commonly provides for the convenient 
and systematic handling of productive materials. On 
the contrary, the economical disposal of refuse or of waste 


loss. 


products possessed of greater or less value usually receives 
but a limited degree of attention. Small dump-cars 
rhould be stationed at convenient points alongside raised 
platforms, so that the material can be wheeled from 
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the adjacent shops or yard and delivered directly into 
these vehicles. The practice of clearing refuse from 
shops and depositing it in heaps in the yard and open 
areas, to be rehandled, is most expensive and is such 
bad economy as hardly to admit of discussion. The space 
occupied by these heaps of refuse is frequently wanted 
for temporary storage of castings or other productive 
materials, and the cost of removal, especially during the 
winter months when the mass becomes frozen, is neces- 
sarily excessively large. A trial of the system suggested 
will give results in reduced handling expense that will 
convince the manufacturer still pursuing the old method. 
In most establishments the cost of necessary equipment 
of cars and platforms will be, within a limited period, 
offset by the economy effected. 

A considerable percentage of refuse in many manu- 
facturing plants is adaptable for fuel under steam boilers. 
Where its consumption in the power house is not deemed 
practicable or desirable, the erection of a refuse-burning 
plant of suitable size will permit its being converted into 
steam for power or heating purposes. In factories where 
the production materials consist largely of metals the 
refuse should be inspected before it is fed to the boiler 
in the burning plant, as the cans or receptacles used for 
its collection in the several shops will frequently be found 
to contain pieces of scrap metal that have been thrown 
in by the careless or unthinking operative. Where no 
burning plant exists and the refuse from the shops is 
consigned to one common dumping ground, it is of equal 
importance that such refuse be carefully inspected and 
all material of value, such as copper, brass, and other 
metals, removed and saved. As high an average as 100 
ib. or more daily of copper or other valuable metals may 
thus be recovered. The manufacturer who has not tried 
this plan will be surprised to find that the dump heap 
is worthy of constant inspection. 

The removal of ashes from power houses and of slag 
and other refuse materials from foundries also constitutes 
a large item of expense. Many modern plants are 
equipped with mechanical conveyors for this purpose. In 
a large percentage of others, however, the old practice 
still prevails of wheeling out in barrows to storage heaps 
and of periodically rehandling these materials to load 
them into cars. If the accumulation of ashes or other 
waste products is sufficiently rapid, it is more economical 
to transfer them directly to cars by means of mechanical 
conveyors. Even where refuse is used to fill some natural 
depression, a conveyor system, either alone or in con- 
nection with narrow-gage dump-cars, is undoubtedly the 
most economical and most satisfactory method of disposal. 
Foundry slag should be carefully looked over and run 
through tumbling barrels where practicable, in order to 
reclaim all the metal possible before consigning to the 
dump or fill. 

% 


Reducing Glare of Light Bulbs 


If prussian blue be applied to the light bulb as far 
down as necessary to prevent the direct glare of the light 
from shining in the eyes, it will be found much more 
comfortable for the workman. It is pointed out by Fred 
Fruhner. This will throw a bluish light to the eyes, but 
the direct rays of the light are thrown on the work. The 
blue should be evenly laid on. 
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Adjustable Tool-Milling Cutter 

The iliustration shows a milling cutter that has given 
good satisfaction. The holder is of machine steel, with 
the shank fitted to the miller spindle. The cutting 
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ADJUSTABLE TOOL-MILLING CUTTER 


tools are of high-speed steel, square section, and are 
adjusted to mill various diameters by being arranged at 
an angle to the center line of the holder, For ordinary 
setting of the cutters the holder is placed in the miller. 














Letters from Practical Men 
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Each cutter in turn is allowed just to touch a smal! 
surface piece resting on the platen and is then clamped 
Bridgeport, Conn. Cuares P, BALL. 
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Chasing Bar Attachment for 
Threading Shells 


The drawing shows an attachment may be 
adapted to any turret machine for recessing, counter- 
boring and threading the base of high-explosive shells 
The t.5-1n. 
twelve per hour, and the attachment does a superior 
job when compared with the work of the high-priced 
thread-milling machines. No rut is left where the 
cutter starts but the thread is perfectly 
clean and continuous throughout. The process is known 
as chasing with a multiple thread cutter. There is, in 
addition the attachment, an 
lilustration at lever for counterboring 


which 


for the gas plug. output on shells is 


and stops, 


to the general views of 


X of the hand 





Master Thread 
4 per Inch, | 
lef? Hand..| 
















Elevation 
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CHASING BAR ATTACHMENT 






FOR COUNTERBORING 
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Thread Chaser 
Details of Locking Pin 


Position for Threading 


AND THREADING SHELLS 
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Its position in chasing the thread is shown by another 
Details of the turret plate C are also given. 
and the recess, which 


view at Y. 

The shell is placed in the chuck; 
had been previously roughed out on a heavy drill press, 
is finished with the flat cutters held in 
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The tool block and its spindle are solid and consist of 

a wormwheel with a tool slot, a and a 

screw boss, and a spindle with a nut which should tighten 


Meshing in the wormwheel is the 


setscrew set- 


against a shoulder. 














the main turret. ‘The turret is run Saw ee — 

back, and the hand lever with the 

ounterboring cutter in position 1s Ratchet 

brought down as shown in the three t——, ] sii 

° mh . Vg iad 
veneral views. The brass followe (a iN 
pr Ae ia 

in // is so disposed that it does not en- c= [{ % “s 

gage the master thread while coun- ! \ le / N 

terboring the recess. In the details L Nib av ™ 
| g 

4 


of the turret plate the counterboring 
cutter holder » in, thinner 
than the threading cutter holder B, ps 
causing the lever to come in contact = a 
with the stop screw in the } 


7 
Ais 


proper 





plate KE, the one at # being for depth 
of counterbore and the other at G@ for 














depth of thread. 
To chase a thread, the operator turns 
the turret plate to the position shown 


at Y, moves the cutter up to the 
bottom of the recess in the shell and 
bears down. ‘This brings the brass 


thread follower at // into engagement 
with the master thread on the hub of 
the chuck plate, causing the multiple 
to the proper 
number of threads per inch. Several 


thread chaser advance ree 
cuts are necessary to finish the thread. 

When the hand lever comes down on the stop screw G, 
which determines the size, the thread is finished. 

With this arrangement it is impossible for the operator 
to use the wrong stop, as turning the turret plate deter- 
mines all the rest. H. P. Hoag. 

Brantford, Canada. 


Two Handy Planer Tools 


In many shops where a variety of planer work is 
handled, the machinist is often up against it for tools. 

The universal tool holder shown in Figs. 1 to 3 takes 
the place of single-sided tools and tool holders, as it can 
be used to advantage anywhere they can be used. 

It can be made cheaply, three forgings only being neces- 
sary. The shank of the tool should be rather long, and 1t 
need only be finished at the bottom, faced on both sides 
and bored for the swivel-box spindle. 

The swivel box and the tool block are 
shown. The taper-pin hole is drilled with the two parts 
together. Any kind of spring can be used, but the one 
shown has proved satisfactory and is of a form quite easy 


machined as 


to make. 

In use, the apron on the head is blocked to keep it 
from swinging. The beauty of the lower apron, or clapper 
box, is that it cannot be set wrong by an ignorant me- 
chanic—when a tool is set to cut one way, the apron 
must be right. 

Cutting out a circle to gage, with a common round-nose 
tool, is about the most:tedious job a planer hand can get. 
My dislike for such jobs caused me to make the tool shown 
in Fig. 4. It not only makes the work more agreeable, 
but does a better job in much less time. 





DETAILS OF TWO HANDY 
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PLANER TOOLS 


worm shown, held by two plates, cap-screwed to the bar. 
One end of the worm shaft is squared and fitted with a 
ratchet handle. 

In operation the head is clamped to the rail and the 
apron set central. The ratchet can be mechanically oper- 
ated, if so desired, by clamping a stop to the table, high 
enough to clear the job and move the handle the necessary 
amount, but owing to the variation in stroke, the hand- 
operation of this ratchet feed is best and safest in most 
cases, Jor V. Romia. 
Allentown, Penn. 
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Bolt-Threading Machine 
Fig. 1 shows a special bolt threader. This machine is 
of the single-purpose type and was designed for turning 
and threading the taper thread under the button head of 
radial stay-bolts. It has a reversible gear drive, mounted 
on a steel-plate superstructure. 

The die heads are arranged so as to be opened by 
hand by the lever at the side of the head. The top end 
of the stay-bolt is guided by an interchangeable sleeve 
in the spindle. Four of these guide sleeves are provided, 
to take care of all sizes of stay-bolts from 1144 to 1% 
in. inclusive in diameter and of any length. One end 
of the sleeves has a plain hole and the other end a 
threaded hole of the respective size of the stay-bolt to 
be guided. The left-hand die furnished with 
plain cutters, converting it practically into a box tool. 
The right-hand head has the threading dies. The auto- 
matic knock-off for opening the die is not used, because 
the recess under the head of the bolt is cup shaped and 
would not permit opening the dies before the bolt is 


head is 
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A 
FIG. 1. BOLT-THREADING MACHINE FIG. 2. SEQUENCE OF MACHINING OPERATIONS 


backed out a little distance, which is the reason for the 
reversible drive. 

In operating the machine the bolt is placed in the 
floating holder shown in the left-hand vise. The top 
end of the rough bolt A is entered in the guide sleeve in 


the spindle, the die head is closed and the bolt fed in 
i ind of “5, 
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FIG. 3. DETAIL OF SPINDLE AND HEAD 
After this operation the bolt looks like B, 
Next, the bolt is placed in the right-hand head 


The guide sleeve in this spindle 


by hand. 
Fig. 2. 
in the same manner. 
is threaded and can be adjusted so as to bring the threads 
at both ends of the stay-bolt in correct lead. 

The clutch on the right-hand head is adjusted to slip 
before any damage is done to the dies, in case the oper- 
ator should run the die up against the shoulder of the 
bolt. Before opening the die the machine is reversed 
about A in., so the dies clear the cupped shoulder of 
the bolt. After this operation the bolt appears as at 
C. Originally these bolts were turned and threaded on 
centers in the engine lathe at a cost of over 15c. per piece. 
With this remodeled bolt cutter the cost per piece has 
been reduced to 2c. for the finished bolt. This machine 

as been in service for over a year. It is convenient to 
operate and gives excellent results. 

A detailed drawing of the spindle and die head is 
given in Fig. 3. The die head is shown in the closed 


position. To open it, the sliding collar is moved back- 
ward. The jaws for holding the die blades are made 


in two halves, A and B. Fine adjustment is provided 
by the scroll-thread adjusting ring C. The angular T- 
head pins D, which open up the front parts of the 
jaws, are guided in hardened-steel bushings F and F, 
which in turn are tightly pressed into A and B. 


Minneapolis, Minn, WILLIAM SEELERT. 


lapsing 


tool out of the shell again. 


this a 


attachment 


The 


Shells for Weight 


illustration shows a forming tool for removing the 
length of thread in the nose of the shells, so 
inside of the wall of the shell will match with 


the end of the nose socket when it is assembled. 


The amount of metal to be removed is very 
small, for if the form of the shell before nosing 
and the shape of the nosing are carefully 
watched, the length of the thread can be 


brought quite close to the required dimension, 
leaving only a shaving to come off to bring it 
exactly to size, 

are using a collapsible 


Some manutacturers 


tool that will pass through the hole in the nose 


of the shell and can then be expanded. My eX 
perience with this type is that the chips 
will get into it and prevent it from col- 
and so give considerable trouble vetting the 


Another method is to make 
lathe, 
rest 


with a forming 


of the 


slide 


separate operation 


the machine 


actuating 


= 


ge 
4. <Q Ny 
Ww i 
Z ‘ sin! 





TOOL 


FORMING 


ECCENTRIC 


tool shown herewith has no moving parts that 


can be clogged by chips, and it can be used on the san 
turret lathe that faces the shell to length and bores and 


taps the nose. 
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The bushing A fits the turret hole and is bored 4 
in. eccentric, so that when the tool is revolved 180 deg. 
it will pass through the hole in the nose of the shell. 
When it is inside, simply turning it back to its original 
position makes the tool ready for business, as at B. 
After the cut is finished, a movement of the 
lever brings the tool into a position for withdrawal from 
the shell. The catches C are screwed into the face of 
the turret and’ act as supports or stops for the lever. 
The eccentric bush is cut open on one side to permit 
tightening up by the setscrews in the turret, and it 
adjusted to allow the tool to revolve without 
The catch will prevent the tool from pull- 


reverse 


should be 
any shake. 
ing out. 
In manufacturing any high-explosive shell where the 
limits of thickness of the of the shell allow for 
metal being removed from the base to bring the weight 
of the shell within the required limits, a wrinkle is as 


hase 


follows: 

After weighing, the shell is marked either O. K. or 
else so many ounces to be removed. In the latter case 
the shell is put in a lathe on which the slide-rest screw 
has a dial that is usually graduated to read in thousandths 
of an inch. This dial and a new 


one put on having divisions so graduated that by ad- 


should be removed 
vancing the screw one division after the tool touches 
the shell the tool will remove one ounce of metal from 
the base of the shell. This amount is usually taken as 
'/,, in. on the British With a screw of 
14-in. lead there would be 16 divisions on the dial, each 


t.5-in. shell. 


division representing */,,-in. advance of the tool. 
New Ulasgow, N. 8. JouN S. WaTTs. 


An Improvised Crown on a 
Flat Pulley 


This simple and effective method was devised for 
keeping a high-speed belt on a large-diameter iron split 
pulley driven from a motor. Owing to both pulleys 
being flat, considerable difficulty was experienced in 





AN IMPROVISED CROWN ON A FLAT PULLEY 


keeping the belt in the center of the pulleys. In the 
large pulley %4-in. holes were drilled between each pair 
of spokes and in the center of the face of the pulley. 
Two belt laces were then threaded on alternate sides of 
the rim, forming a false crown, as shown in the accom- 
panying illustration. Several methods were tried before 
this, but without success. 
arrangement before, but consider it may be a useful kink 
for any of your readers who have a similar difficulty. 
Harehills, Leeds, England. Artuur BINGHAM, 


I do not remember seeing this 
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Vol. 44, No. 26 


Holder for Plated Patterns 


A plated pattern is a very hard thing to hold in a 
vise, for repairing or finishing, so I have devised a holder 
that saves a great amount of time on these classes of 
work. 

It is composed of two pieces of hard 
slot, which will allow adjusting for any 


wood, with a 
size of plate. 





HOLDER FOR PLATED PATTERNS 


There is an iron pin at each end to engage the holes 
in the plate, and the whole fixture is held in the vise 
by the shank beneath. A. E,-Howapay. 
Naugatuck, Conn. 
& 


Some Die Makers’ Squares 


The square shown in Fig. 1 is valuable for testing 
The blade swings on a pin and 
A can be adjusted and held at 
should be noticed 


when filing out dies. 
by means of the screws 
any desired angle for die work. It 








MAKER'S SQUARES 


FORMS OF DIE 


that the part of the beam B is lower than the blade C, 
thus allowing the operator to see the blade from both 
ends of the die. 

The square in Fig. 2 is particularly helpful in making 
die bushings, Fig. 3. Bushings of this sort do not 
present enough plane surface to allow testing with the 
Therefore this tool, which spans the open- 
Fig. 4 is shown a 
It consists of 


other squares. 
ing, is useful for the purpose. In 
handy square that can be made quickly. 
two pieces of sheet steel soldered together at A. 
Newark, N. J. Gustave A, REMACLE. 
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Helpful Drafting-Room Aink 


The illustration of my drafting-room kink, on page 188, 
does not agree with my idea of the quill shape. There is 
no attempt at pointing the quill pen-shaped in my sketch, 
but it should be made with a broad pen, such as is used 





£ nlarged 
View of Cop- 
per Points 





HELPFUL DRAFTING-ROOM KINK 


in sign writing. My description states for what it is 

used—for quickly changing blueprints by making any 

inked-in or changed dimensien or note more prominent, 

so that when the blueprint gets into the shop and is 

handled by oily or greasy hands the important change 

will still be noticeable. W. J. GAFFKE. 
Buffalo, N. Y. 


Making Patterns and Castings 
for the Small Shop 


On page 667 Mr. Van Deventer points out some of 
the many troubles the small shop may run up against, 
especially in pattern work and the foundry. Now I 
do not mean to criticize any of those statements, but 
I wish to call attention to certain facts 
perience with a few similar-sized plants with and without 
foundries and pattern shops. The shop that bought all 


based on CxX- 


its castings we will call Mr. Rush. Mr. Rush was a 
man of the old school, with modern cost ideas, and 


figured that it would be cheaper to buy his castings, as 
it would cost him nothing to scrap a defective casting. 
Therefore the foundry equipment was sold. 

The castings in this factory ranged from 1 to 600 
lb. in weight. Castings were now bought on contract, 
but the troubles also began. Different foundries 
different mixtures and methods. Hence, some castings 
would not finish to drawing dimensions; in others the 
stock was excessive. The best joke on Rush was it did 
not cost anything to reject a casting. Of course, defective 
ones were replaced, but not very promptly. I have seen 
as many as 31 defective castings out of 40 pieces. Now 


used 


iscussion of Previous Question 


tur vntgnutuseqattegtunstitiuieeetseauenionesettanractcevitsatasictensessicvecainsinicsneevituetiiaticingutataaetaaea 
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TUVADUAEEALYOLEELSADUARU UDA ETY DALE 
when you figure the delay and the canceled orders result 
ing from late deliveries, the foundry in a small shop is 
not such a luxury after all 

The other shop, will 
manufactures a standard article. 
eight men and bought his castings, but 
that he must know what went into his product, which 
is exactly the same as that made by Mr. Rush. 

What I have said regarding 
ly to patterns made on contract. 
mean that all jobbing foundries or 
work; but 
is always or nearly always the lowest bidder that gets 
G. STROM. 


which we call Mr. Quick, also 
Mr. Quick began with 
found out 


soon 


the foundry applies equal- 
Of course, I do not 
pattern 
more 


makers do 
and it 


poor good work costs money, 
the contract. 


Brooklyn, N. : # 
R 


Taper-Shank Drills 


On page 554 of the American Machinist a writer calls 
attention to the proportion of drill sizes in relation to stand- 
ard Morse taper shanks. He says: “The No. 1 taper on 
the shank does not change over to No. 2 until * ‘og 1D. is 
reached. This leaves too ‘weak a tang for the ,)-in. 
drill, * * * * being out of all proportion to the 
stresses to which such a drill is ordinarily subjected.” 

This would no doubt be the result if the drill were to 
be pushed to the limit of its endurance in hard material 
on a machine fitted with powerful automatic or power- 
feed drive. 

The writer of the article presumes that it would be just 
as difficult to have manufacturers of drills adopt changes 
in the various sizes of taper shanks as it would be to have 
them all adopt a single standard taper on all tapered 
machine parts. It may therefore be of interest to call 
attention to the fact that these changes have already 
been effected by some makers. For instance, the Birm- 
ingham Small Arms Co., in England, has for some time 
standardized and put on the market small-sized drills 
with larger taper shanks than the usual older-style stand- 
ard adopted by the Morse Co. The No. 2 taper takes in 
og in., No. 3 taper % to 14% in., No. 
These dimensions approach the 


drills from ¥% to © 
t taper 1°*°/,, to 143 in. 
changes suggested in the previously mentioned article. 
It would be interesting to obtain more information with 
regard to the Morse Co.’s data, as the after 
all have been sound policy from a commercial point of 


sizes may 


view both in manufacturing and selling, as this company 


manufactures standard twist drills with taper shanks 


larger than regular as follows: 

Taper Shank Diam. of Dri 
No n ! 
2 ~ to ‘ 4 1% tol 
3 oT /e, to 5 1l**/y to 2 


ll, Taper Shank Diam. of Drill 
No li 


The same company also manufactures high-speed steel 
twist drills without tangs, the taper shanks being de- 
signed to fit steel sleeves with clutch drive, the drill he Ing 
entirely driven by the clutch—that is, two flats on th 
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larger diameter of taper shank—for use where a strong 
positive drive is absolutely necessary. 

Regarding what I have mentioned concerning the data 
adopted by the Morse Co.’s standard for small drills, con- 
sideration must be given to another side of the matter 
under discussion. Many concerns engaged in producing 
small work on a manufacturing basis find the No. 1 taper 
‘Take a case 


in which much small work is drilled to jigs in multiple- 


shank a distinct advantage in some respects. 


spindle machines, or light work of a delicate construction is 
The size of the taper 
hole in the machine spindle is usually taken as a basis for 


drilled in single-spindle machines. 
selling or purchasing purposes. As conditions exist, a 
machine with a larger-sized taper hole in the spindle 
would obviously mean an increase in price for the plant, 
and again the advantage of a wide range of drills with 
No. l taper shanks is well known to those who use quick- 
{ hange turrets or interchangeable collets for single-spindle 
drilling, reaming and tapping operations. 

In conclusion it seems that the safest policy regarding 
drills, is “the right 
tool for the job.” If tangs are broken through using im- 


as with numerous other small tools, 


proper sizes of shanks for heavy work, resort can always 
he had to various devices that it pays to stock in any well- 
for instance, 


equipped toolroom “a Tse-"em-up sockets,” 


which drive the drill by a flat ground on the shank in 
much the same way as the clutch drives on larger drills; 
or “Cleveland” double tang and drill sockets, both types 
of which are shown in the sketches. 


Pratt & Whitney, of America, and Vickers, of England, 


have codperated in the production of vanadium high- 
power drills twisted from flat bars with ‘taper shanks 
formed by an increased twist. Their contention is that 


with these taper shanks there is no strain on the tang and 
that it is impossible to break it under any condition of 


drilling. The No. 3 taper starts at "/,, in., No. 4 at 
17/,, in. and No. 5 at 1*°/,, in. IT understand the small- 
st shank is No. 2. With this size of shank, drills are 
made from %@ in. diameter. 


‘The writer's experience with this type of drill has been 
confined to the 1 [t can certainly take an 
normous power feed without the least sign of destroying 
the tang. J. I. Horner. 


-in. diameter. 


Glasgow, Scotland. 


"=. 
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The Best Way to Make Cores 
and Primts 


On page 640 is an article on the making of core boxes 
for what are known as tail-print cores, showing an “im- 
proved” Wwa\ of making the core box, Fig. 2, over the old 
and time-honored way, Fig. 1. In making patterns and 
core boxes, the pattern maker must at all times bear in 
mind the fact that his labor and its products are not the 
end, but only a means to an end—namely, producing cast- 
ings. Anything in the pattern or core box that would 
entail extra labor on the part of molder or core maker is 
not the best practice. 

In the core box, Fig 2, it would be necessary to lift off 
the side of the box having the cireular hole or holes and 
then turn over the box with 
lifting off the other half. The core would be left in the 
position B on the drying plate, resting on the inner edge 


ot thre 


the same side down before 


circle and the inside edge of the tail core, causing 
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sag in the long tail cores and bruising the sand on the 
sharp edges, thus making an imperfect core. 

In the old way, where the box is split on an even center, 
one can give all the draft required on both sides and face. 
When the core is rammed up, the box can be turned over 
with the tail side down on the flat side. The box can 
be taken off either side, leaving the core in the correct 
position on the drying plate—namely, on a flat surface, 
as shown at A—fully supporting the core till baked. 

Personally, I should hate to suggest to any practical 
core maker that he make cores in the box Mr. Eyre speaks 





CORES 


TAIL-PRINT 


TWO WAYS OF MAKING 
of, in preference to the old-style box. As far as expense 
of core boxes is concerned, one could make two of the 
split-in-center type to one of the kind suggested on 
page 640. JOHN PARKER. 

Boston, Mass. 

| There is no reason why the core box, Fig. 2, should 
not be laid with the face C on the core-drying plate and 
rapped lightly while the part D is drawn in the direction 
of the arrow, after which the part C is either drawn in 
the opposite direction or lifted vertically. Editor. | 


xe 


Wasted Intervals in the 
Small Shop 


With all the talk about rapid production and cost- 
reducing methods in the large munition factories and 
other manufacturing plants, it has often occurred to me 
that a great many of the methods used could, with modi- 
fications, be applied to the numerous small shops scat- 
tered throughout the country. Obviously, many of the 
developments could be used only where there is mass 
production, but others are broader and in some degree 
could be applied to almost any shop employing more than 
two or three men. , 

The division of labor can be used as an example, for 
I believe from personal observation that here is where 
the most glaring examples of small-shop inefficiency are 
to be found. It is a common sight in hundreds of small 
shops to see a first-class machinist start a piece of work 
and follow it through the different operations, often at- 





























June 29, 1916 AMERICAN 


tending to the most simple processes on it. This is 
unnecessary, for in almost any shop where there are two 
or more machinists there are, or ought to be, one or more 
helpers who could do some of the simpler parts of the 
work, such as centering shafts, almost all drilling, ete., 
as well as the skilled worker. This is not efficiency that 
requires long study or working out with a stop watch, 
but just a little foresight and tact on the part of the 
foreman. It would be surprising to some to know how 
many shops there are, employing a few men, in which all 
the workers are rated as machinists, with the possible 
exception of a boy who, for convenience, is known as an 
apprentice. 

This practice of following a job seems to be the tradi- 
tional way of doing the work and for that reason might 
but it 
that it is 


appear hard to change in some localities, seems 


to me that reasonable man ought to see 


unsound to have a 40c. man doing 20c. work. If a 


any 
man is 
capable of earning 40c. or more an hour, he should see the 
reasonableness of keeping him on 40c. work as much as 
The fact that he is able to 
wages shows that he can reason at least that far. 

Right here I should like to say a word for the foreman, 
the very 


work and plan- 


possible. very earn these 


who is supposed to plan all this. In many of 


small shops, besides supervising all the 
ning the next job, he is expected by the owner to turn out 
a certain amount of actual himself. And in the 
slightly larger shops, say those employing from 20 to 


in the minds 


work 


50 men, the tradition seems still to linger 
of the owners that there is no limit to the power of ex- 
pansion of a foreman. I personally know of shops doing 
a jobbing and repairing business where the foreman has 


] 
DOSSCS, 


charge of 50 men. He has a few so-called “straw 


who are supposed to be of great assistance to him; but as 
they usually have no real authority, they seldom accom- 
plish much beyond seeing that the younger workers do 
not Of course, there superin- 
tendents and others in authority; but the actual details 


of operation are left to the foreman, who attends to as 


actually sit down. are 


many as he is able and of necessity lets the rest go. 
Another thing quite noticeable around small shops is 
the care of drills Some drill 
press bovs handle the drills and reamers in the same way 
The drills 


or rather the lack of care. 


that they handle the clamps and rough bolts. 
are all piled together on a bench or table and dropped on 
the floor and the shanks dented, until I sometimes wonder 
how they are able to produce holes at all. 

[ have found it a good plan to acquaint the drillers 
with the value of drills, reamers and similar tools. Very 
few seem to have any idea of the cost of such tools and 
are usually quite astonished when told the actual price. 
This information generally results in much more gentle 
handling of the drills thereafter, for very few willfully 
maul tools when it is known that the price runs into a 
considerable amount of 

I wonder how many owners, unless they are around the 
shop most of the time, know that in the majority of cases 
the drills are returned to the and put in the 
racks without being sharpened, with the result that the 


money. 


toolroom 


next man who wants to use one has to wait for it to be 
ground, even though he is the highest-paid worker in the 
shop. 

In this connection a simple plan for shops too small 
to have a more complete system is to have a boy—appren- 


otherwise—whose duty it is to make the rounds 


tice or 
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reguiar intervals, return to the tool 
that 


bring to the machine such ones as will be 


of the machines at 


room all drills and other tools have been used and 


necessary fo! 


} 


the next job. The boy might not be at the machine every 


time a change was being made, but he would save the 


ps and the group of men wait 


machinist a great many t1 
ing at the tool window would be noticeably smaller, 
Is TO provide 


lathe 


Another thing that many owners neglect 


plenty of tool steel. I have often seen a hand 


roughing down a big shaft and using just one tool. When 
went to 


economy, espe ally 


this became dull, he stopped the machine and 


the emery wheel. This is surely false 
since most small shops use tool holders and bits and the 
additional outlay tool 
many times by the minutes gained, remembering that no 


the actual steel con 


for steel would be over-balance 


matter how tools are used 


sumed will be 


many 
the same. 
There is another tradition that I believe small-shop 
machinists ought to have outgrown by this time, but it 
the 


that 


is prevalent to a surprising degree in repair and 


smaller marine and jobbing shops. It is the idea 
should told 


The man 


a first-class machinist not be too minutely 


how to do a piece of work given him. recelves 


the rough material and a drawing, and anv information 


as to the details of doing the work is usually resented as 
Many 


most economical way: 


first-class mechanic. 
times the work the 
but if the method used is at all reasonable, the foreman. 


reflecting on the ability of a 

is not done in 
to keep peace in the family, says nothing, This is some 
thing that the owner is not apt to notice, unless he is an 


expert mec hani himself or has an elaborate cost system, 
which last is‘rather rare in the types of shops mentioned, 
that the 


entirely learned 


By this time the mechanics should realize ma 


chinist’s trade has grown too big to be 
by any one man and that suggestions as to methods can 
be given to the best of them. 

Of course, all of 


sary to the large-shop workers, who are used to the sub- 


this seems out of place and unneces 


dividing of the foreman’s duties and the instruction card 


with exact directions: but it should be remembered 
that there are hundreds of machine-shop workers who 
never even saw an instruction card or heard of a speed 


The only effort the owners of these shops 


seem to be making 


most ol 
to cut 


hoss 
production costs is to exper! 
ment with higher speeds and bigger feeds, overlooking 
the leaks that are much more important, for in most shops 
the that little 
without an almost complete change of equipment. 

I believe that if would 
to some of these things and to what John H. 


less to 


amount cuts can be speeded up is very 


more time 
Van Deven 
the 


modern 


many owners vive 


and speeding up cuts, 
they have the 
ment, which they could speed up to the limit without am 


WRIGLEY. 


ter calls “intervals” 


would soon means to buy 


‘ quip 
experimenting. E. W. 
Seattle. Wash. 
me 


Compulsory Adoption of 
Metric System 
In these days when Mr. McAdoo is being asked by the 
Bureau of Standards to push along the compulsory adop 
tion of the metric system into this country by advocating 
it at the conference in Argentina, it is interesting to have 
a little side light on Argentine conditions as regards t! 


use of the metri system. 
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The following excerpt from the May number of The 
Americas, published by the National City Bank of New 
York, is from an article on “How to Translate Argentine 
Prices.” It will be noticed that while the metric system 
is by law made compulsory in Argentina, they still con- 
tinue, according to this article, to measure great estates 
in square leagues and the square league varies in differ- 
ent 

Also, according to this article, occasionally old Argen- 


provinces, 


tine measurements and weights come up and puzzle the 
country, and the list shows that there are a good many 
of them. Evidently there would be as little success in 
this country in abolishing our own present measurements 
as there would be in any other country, and this article 
merely confirms the mass of other evidence offered by 
Mr. Halsey and Mr. Dale to the effect that a compulsory 
metric system merely adds another system and does not 
replace the old units. The extract referred to is given 
herewith : 


Great estates in Argentina are often measured in square 
leagues, The square league is measured differently in dif- 
ferent parts of the country, being equal to 10.4255 
sq.mi. (6,671.66 acres) in Buenos Aires, Santa Fé and Entre 
Rios provinces and to 9.6529 sq.mi. (6,177.85 acres) in the 
National Territories, with varying sizes in other provinces. 
In San Luis, Mendoza, San Juan and Catamarca the square 
eague equals 2,615.627 hectares; in Cordoba, 2,709.827; in Cor- 
rientes, 2.701.088; in Tucuman, 2,662.560; in Santiago del 
Estero, 1,880.485. 

These are the metric measurements. Occasionally the 
persistent “old Argentine” measurements come up and puzzle 
the reader. A few of them are: 

Onza 1.012803 oz. 28.7125 grams 

Libra 1.012803 lb. 0.4594 kilos 

Arroba 25.32 Ib. 11.485 kilos 

*Quintal 101.28 lb. 45.94 kilos 


Tonelada 0.904288 English tons 0.9818 metric tons 


Pulgada 0.947 in. 2.4055 cm. 

Pie 0.947 ft. 0.2886 m. 

Vara 0.947 yd. 0.866 m. 

Cuadra 4.17 acres 1.6871 hectares 


*Cuartilla 
jFanega 
Cuarta 
Frasco 


7.549188 gal. = 34.2992 liters 
3.774594 bushels = 1.3719 hectoliters 
1.0455 pt. 0.5937 liters 
2.091 qt. = 2.375 liters 
3.345 qt. = 


Galon 3.800 liters 
Barril 16.728 gal. = 7.6 decaliters 
Pipa 100.37 gal. 4.56 hectoliters 


Pesada of dry hides = 35.448 lb. 16.079 kilos 

Pesada of salted hides = 60.768 Ib. 27.564 kilos 

Pesada of washed sheepskins 30.384 Ib. 13.782 kilos 
*The international quintal is a metric measurement equal- 


ing 100 kilos. 


+These have also other values as variously stated 
Cincinnati, Ohio. EK. F. DuBrvt. 
Your editorial on page 563 and also Charles M. 


Muchnic’s article on page 692 again open a discussion 
which comes up from time to time and which is of especial 
interest to the American mechanic. Some years ago a 
crusade was put on foot to change the existing English 
standard of measurements to the metric system. This 
crusade was short lived, as the bulk of the manufacturers 
of this country could not see the need nor the advisability 
for such a step. 

Personally I have worked about eight years using the 
metric system and can say that it is the simpler of the 
two; but let the men who are advocating the metric sys- 
tem stop and consider the enormous loss in discarding 
small tools and instruments that the change will bring 
to the machinists, carpenters and all trades using linear 
measurements. This loss will be great even if the change 
comes gradually, to say nothing of the expense to man- 
ufacturers in altering equipment to meet the new condi- 
tions. That the metric system must come gradually—and 
very gradually—if at all, is a foregone conclusion. Any 
attempt to rush matters will surely end in failure, because 
of the vast amount of labor and money it will involve. 
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Speaking of the Latin-American and European coun- 
tries using the metric system and our export business 
with them, let the American manufacturers who deal 
with those countries adopt the metric system as a factory 
standard, as many have already done. This action would 
clear the horizon as far as foreign trade is concerned. I 
for one think that this country is not ready at this time 
to adopt the metric system. It may come eventually, but 
for the present the English system is good enough. 

New Britain, Conn. W. C. Berz. 

a 


Punches and Dies for Making 
Pepper and Salt Tops 


I was much interested in Mr. Mawson’s article on page 
805. Having had experience on this same job years ago 
in a small silver shop, I found it interesting to compare 
the methods, which, with but a few exceptions, were iden- 
tical. In spite of the fact that these tops were made in 
very large quantities the high-production compound die 


was not used. A compound die for a simple round cup is 


~ 





BULGING 


DIE 


A SIMPLE 


made almost entirely in a lathe and can be produced as 
cheaply as the two single-operation dies required. There- 
fore there seems to be no good excuse for not using a 
compound die for a job of this sort. 

A very important difference in methods was that of 
bulging the tops. The simple tool shown in the accom- 
panying sketch is much cheaper than the one illustrated 
in Fig. 9-A, page 805. In operating the die 9-A the 
halves must be held rigidly while bulging and then be 
separated to remove the top. The die shown is made of 
cast iron, machined to the radius desired on the shaker. 
A piece of rubber is secured to the punch, and the shape 
of the top is regulated by the amount of rubber used and 
the force with which it is bulged. 

The thread is rolled in a manner similar to that shown, 
except that the roll is mounted on a hand tool and operated 
on a T-rest by hand. 

A floral design is stamped around the tops, in the 
space outside the perforations. The design is stamped 
with five successive blows in a foot press, the operator 
turning the tops by hand for each stamp. Owing to the 
stamping of the design, it is necessary to perforate the 
tops after the stamping and bulging have been done. 

Newark, N. J. Gustave A. REMACLE. 
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Machinists Must Not Ealist! 


Only a few days of the mobilization of the National 
Guard have passed yet some facts have already been 
Among the guardsmen are many machin- 
In the aggregate there are several 
Not a few 


driven home. 
ists, skilled mechanics. 
thousand such men who are now under arms. 
shops have been more or less seriously crippled through 
their loss. 

It has been the custom in many communities to recruit 
machinists for batteries and machine-gun platoons. Their 
mechanical knowledge and training were of especial value 
in such military units. 

In allowing these skilled men to leave the shop for the 
camp we are making the same mistake that England and 
France and Germany made at the outbreak of the present 
European War. In their cases thousands of mechanics 
were sacrificed in the early days of the struggle, and later 
on as many such men as possible were withdrawn from the 
army and sent back to the factories. But the effect of the 
mistake could not be completely wiped out. Today, in 
spite of all this experience that stares us in the face, we 
are making the same mistake. 

It is possible that no central authority can interfere in 
the case of the enlisted guardsmen. But something must 
be done in connection with new enlistments, particularly 
if there is a call for 500,000 volunteers. We are short of 
good mechanics in our shops today, and this situation will 
grow progressively worse if munition orders are placed 
and pressure brought to bear to hurry production... A 
tremendous strain will be put on the machine shops under 
these conditions, and every mechanic will be needed. 

President Wilson or Congress should take immediate 
action to keep skilled mechanics out of the army. They 
are more needed elsewhere. 

Machinists must not be permitted to enlist! 


Courtesy Toward Visitors 


There is a lot of room for improvement in the methods 
of receiving visitors in many shops. Nor is this confined 
to the smaller places. Some of the larger institutions, 
with ushers and other appendages, do not leave a good 
impression with visitors. 

Many of the heads of reception rooms are gems of 
the first water. They are pleasant, diplomatic and 
thoughtful in the extreme. If the man you want to see 
is engaged, they make it as pleasant for you as possible 
and report progress from time to time. Such men are 
worth more to any concern than they ever get and are a 
decided addition to that great asset known as good will. 

In other cases the reception official is pompous and 
far from pleasing in any way. He irritates the visitor 
and increases rather than softens any grouch that may be 
lurking in the visitor’s system. And unfortunately these 


two types of men seem to reflect the character of those 
in charge of the business in many cases. 


UALSNTNT ELUATE ETT LUNCLUNAA TAMA 

The most annoying characteristic of these men is that 
they suddenly create an aversion to telling them the life 
history they demand, before your name goes in to the 
party you want to see. Perhaps the most exasperating 
experience is to go to such an office, armed with a per- 
fectly good letter of introduction to the president of the 
company from one of his friends, and then have the usher 
open and read it before he decides even to present it. 
If this is his duty, he should at least be provided with a 
booth into which he might retire from the gaze of the 
irate individual who presents the letter. 

There are few things that pay better in any business 
than courtesy and consideration in the treatment of visi- 
tors, whether they be ordinary mortals or angels una- 
wares. 


ee 


Standard-Size Holes--Why ? 


It is accepted practice in manufacturing machinery to 
make all holes of standard size and produce variations 1n 
fit between these holes and the parts that enter them by 
varying the sizes of the latter. This is a method of stand- 
ard-size holes. It has a strong grip in machine-shop 
practice, but one that is not too strong to question and 
challenge. 

It is difficult to point out the reasons that led to the 
establishing of this general policy. lt may go back to 
the days when fits were made by actually trying one piece 
with its mate instead of using standard or limit gages. 
Be that as it may, today we have these conditions: An 
enormous and continual expense in buying, making and 
keeping up reamers, boring cutters and standard arbors 
because of standard holes; easy methods in changing the 
dimensions of shafts, studs, pins and spindles through- 
out the range from driving to running fits. 

The disadvantages in these conditions surround the 
first item. 
machine-shop small tools—in fact, they are the most 
expensive, considering the work that they are called upon 
todo. <A standard-size reamer lasts but a very short time, 
or, put a little differently, will hold its size for only a few 
holes. Then it must go back to the toolroom for setting 
up and resharpening. It is this fact that has brought 
about the popularity of adjustable reamers. 

But even these expenses and disadvantages might not 
seem the final result—standard 
actually became a part of the finished machines. 


Reamers are among the most expensive of 


holes— 

How- 
ever, a standard hole seldom after it 
reaches the erecting floor. There come the operations of 
line reaming, scraping and fitting, which are very apt to 
change considerably the size of the hole originally pro- 
duced at a great deal of trouble and expense by using 
standard reamers. 

Along with this comes another feature of design, which 
is brought about by this practice of making standard holes 
and varying the size of the fitting members. Verv often 
bearings must be made with caps, because one of the 


so serious if 


remains standard 
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with a drive-fit section 
cannot be passed through a standard-size hole. On the 
other hand, if the holes were varied and the shafts stand- 
ard in diameter, the shaft could be passed through the 
running-fit holes to the drive-fit hole and do away with 
the and manufacturing split 
bearings. 


These reasons seem to make out a case for standard-size 


series is a drive fit and a shaft 


objection of designing 


shafts and varying-size holes which is worthy of serious 
The advantages as regards the cost and 

Reamers of a 
in use; and, as 


consideration. 
upkeep of reamers are at once apparent. 
size to give running fits can be started 
they wear, they can be reground and stoned to give other 
This 
feature should mean the saving of thousands of dollars in 
the machine shops of this country. Certain disadvantages 


in design will disappear by the adoption of such a method. 


variations down to holes small enough for drive fits. 


Standard arbors will have to be abandoned, of course, 
with these varying-size holes; but the expansion arbor 
has come to stay and is a far less delicate tool than the 
expansion reamer. There is no possible disadvantage in 


the manufacture of shafts, pins, studs and spindles with 


varying diameters. Our methods of production lend 
themselves easily to such a design 
Although this is not a new subject, let us have a free 


discussion of it. 


Some of the Troubles ofa 
Small-Shop Foreman 


The 
small-shop foreman was printed to call attention to a 
condition that is as deplorable as it is real. We all know 
that the problems and tools of the small-shop proprietor 
are many, but the foreman has his own troubles as well, 
as indicated in the letter. We also that success 
is not to be had by saving five dollars on a clock and 
wasting twenty-five by not having one; that the foreman 
is right in saying that you cannot get good men to begin 
work at 6 a.m. when other shops start at 

No matter how many problems the small-shop proprie- 


letter on page 860 discussing the troubles of a 


know 


7 or even later. 


tor has, and they are many, he must consider the gen- 
eral trade conditions and meet them, if he expects to keep 
good men in the shop. Good men who can be retained 
are more of an asset to even a small shop than many seem 
to realize. 

The incident of the brass castings indicates the nec- 
essity for some responsible person’s being in charge of 
Here again the cost 
of error foots up to many times the saving supposed to 
be effected by letting things themselves. If the 
“old man” cannot look after such things, the foreman 
should be given authority and time to do it. Expensive 
economy is all too prevalent in small shops as well as 


work, to prevent suc h occurrences, 


run 


in large ones. 


we 
are showing the truest 
the welfare of the depend- 


Many American employers 


loyalty by making provision for 


ta 


ents of such of their emplovees as are now enlisting or 
have the National Guard. In 
cases Wages are being guaranteed for the duration of mili- 


been mobilized in some 


tary service, in other wages and salaries are being guaran- 
teed for a specified number of months or until a certain 
date. 


In still others, life-insurance policies are being 
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taken out on the lives of the employees who have gone 
With hardly an exception, an- 
nouncement has been made that the positions will be held 
open until the men return. 

Firms who have made these patriotic provisions include 


with their regiments. 


almost every kind of business and industry. The Ameri- 
can people are duly grateful. Machinery-building firms 
have not been mentioned in this connection for the ver) 
good reason that their employees should not only be dis- 
couraged from enlisting, but even prevented from so 
doing. Every mechanic will be needed in our shops if 
conditions grow any worse than they are today. 

It is reported that one large manufacturer has an- 
nounced to his employees that the men who are mobil- 
ized with or enlist in the National Guard or Army can 
consider themselves discharged, as their places will not be 
held open for them and no preference will be given to 
them should they apply for reémployment. If this report 
is true, his act seems to border dangerously on the edge 
of treason. The announcement itself is like the proverbial 
fly that buzzes into the ointment. 
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Machine-Tool Shipments from 
Port of New York 


— 1916 





First Quarter April 
EP FE CE Oe ee ee $36,527 $10,103 
Australia , cP 131,290 54,365 
MUSTER GUE TASMAMIS. 2. cw sccccees 213,891 es 
Barbados . ae ; j Spina te 26 
sermuda haters aoe gerd ea 64 
Bolivia .. (hetatetensgneee | lade | Se @bthen 
Brazil ee civatvns 6,389 212 
British East Africa ; ; 61 
British South Africa a 19,564 
British West Africa. - 3,894 
British Honduras -asecKeeikaseacan ~<a 
British East Indies, other 
cc Vee See MOE. wniceceneses 8 ... = i #\emuen 
British India . ; tay claw bate een 10,013 11,941 
tC cittctsasssteueendeeees  .. «© WW - (wwe 
RE: cance seewetectteesaveaianeeas  ~ daria en 
Chile ‘ F — 5,542 13,313 
China i 2,729 2.787 
Colombia npn ait 832 1,135 
Costa Rica ; aie 1,395 71 
Cuba . - ae 20,284 18,962 
Danish West Indies 5 én ee 
Denmark ... 26,254 1,604 
Dutch East Indies. > 769 . 
Dutch West Indies 2.702 
Dutch Guiana sasawe. ~ deeeinen 
Ecuador . ; varie 591 >02 
Egypt 178 ee 
England aera ; 4,471,340 1,482,903 
EE csin seas i ee ; 11,133 2,442 
EE errr ead eee ee ee er 3,108,251 1,699,746 
French Azores asain ate a wien 55 
French China .... - re . ‘ . 
oy... 6U re eee 
i ee ee... Cesk enbaebeses ° abenk “4 geebes 
GEDPRIERP wo cccccs ‘eweus a 6 60SC—té‘ét( RW 
Guatemala ...... ; al ct 425 64 
Greece “ae — ‘ 544 580 
Haiti : Re en rs hone es 24 
Hlonduras 7 ‘ ‘ 729 ] 
Hongkong oe : 47 — a 
Italy ar oe ae 1,539,410 605,291 
Jamaica ee PA Ee cette 
rr 98,839 5,617 
Mexico i 12,117 58,485 
Newfoundland and Labrador 3,196 125 
Ne”... rar es 65,146 30,428 
New Zealand 39,804 1,711 


Nicaragua i 36 





Norway 89,898 19,170 
re 20,211 15,688 
,, ere ees 7,130 289 
Philippine Islands 934 47 
Portugal : aad 482 267 
Portuguese Africa —— 60s 
tussia in Asia.... ae ; 30,174 23,636 
Russia in Europe. iaieiate 671,986 81,177 
Salvador Lae aeb os da tae ek wore ae 71 1,072 
e.g ccctvnte wean ; 749 129 
Scotland ‘ ; Jackal are 108,558 51,446 
_.. vo a : 337,155 7,851 
Straits Settlements ———  . seca 
IR eee a a 29,852 452 
EE ES ae een ae 9,938 
Trinidad and Tobago 500 , 
Uruguay iach Pe eee 1,434 144 
Venezuela 3,083 446 
Total $11,156,916 $4,214,621 
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Miller with Vertical and Hori- 
zontal Attachment 


The hand miller shown represents a combined horizontal! 
and vertical type recently developed by the Bickford Ma- 
chine Co., Greenfield, Mass. 

The rack for the table feed is a quarter-section of a 
screw and is driven by a worm gear that is designed to 
reduce backlash and chatter to a minimum. A weight 
returns the table when the feed is stopped and thereby 
prevents the cutter from marking the work at the end 

















VERTICAL ATTACHMENT 


15 in.: crossfeed of saddle, 
full size of table, 8x23%% 
largest diameter 
capacity of vise 
weight of 


MILLER WITH 


Feed of table (hand or power), 
4% in.; vertical range of knee, 8 in.; 
in.; greatest distance table to spindle, 8% in.; 
of cone, 9% in.; width of driving belt, 3% in.; 
jaw 1%x5 in., opens 3 in.; floor space, 30x36 in.; 
machine, 920 lb.; size of box, 21x37x58 in., 26 cu.ft. 


The feedshaft is extended to take a lever for 


Lever clamping screws are provided, 


f the cut. 
hand feed. 
idjustable graduated collars on both elevating and CTOSs- 


aiso 


feed screws. 

The vertical attachment, which is readily shipped in 
place on the machine, has a crucible-steel spindle running 
in phosphor-bronze bearings and bored for No. 9 Brown 
& Sharpe taper. The spindle is driven through stee! gears 
bv a driveshaft that enters the main spindle of the ma- 
hine. As will be observed, the attachment when in place 
becomes a part of the machine, its spindle receiving all 
the power of the main driving belt. 

The swivel vise is of simple design, being in reality the 
addition of a circular plate and ring to the plain tise. 
For keeping the cutters cool a geared pump is attached 
to the rear of the machine, the supply tank being in the 


machine base. 


Bench Miller with Adjustable 
Head and Overarm 


The illustration shows a bench miller of the adjust- 
able-head type recently developed ky the Morris Machine 
Tool Co., Cincinnati, Ohio. 
able in the column form. 


The head slides up and down the column by means of a 


The machine is also avail- 


rack and segment operated by a lever that can be placed 
in two positions to suit the convenience of the operator, 


and is also arranged with micrometer depth gage, It is 
counterbalanced by a weight that is adjustable to take 


care of different sizes of cutters or arbors. 
The spindle runs in bronze bearings, the front bearing 
The back shaft also 


heing taper and adjustable for wear. 
\ll bearings are arranged fo1 


runs in bronze bearings. 








BENCH MILLER 
Size of table, 4x15 in table feed, 6 in.; vertical travel of 
head, 5 in.; spindle speeds withthree-step cone, 120, 180, 270 
480, 720 and 1,080 r.p.m.; countershaft speed, 360 r.p.m 


lubrication by the capillary oiling system. Six speeds are 
obtained the 


the pullevs on the end of the spindle and the end of the 


through and by reversing 


thre e-step cone 


hack shaft. The table traverse is operated by a lever 
through rack and pinion, The saddle Is fed by a square 
thread screw that has a micrometer attachment. 
Safety Belt Clamp 

In addition to the safety feature of the belt clamp 
shown it is calculated to save time in taking up belt 
slack and lacing belts. 

The operation of the clamp is made apparent by the il- 
lustration. Each side has a swing bolt that enables thy 


operator to quickly put the clamps over a slack belt o 
insert the ends of a broken belt: then apply the swing 


| until the 


bolts, tighten the clamps and turn the cran} 
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desired tension is secured. The adjustment is thereby 


made while the belt is on the pulleys, eliminating all 


The 


guesswork as to the amount of slack to be taken up. 


rack pinion is worm driven to eliminate slippage. 
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= 
SAFETY BELT CLAMP 


Four sizes for belts ranging in width from 1 to 6, 1 to &, 

to 10 and 1 to 12 in. 

The clamp may be readily separated into two sections, 
making it easy to carry about and apply to inaccessible 
drives. 

This form of clamp is a recent product of the Cleveland 
Fabric Belting Co., Cleveland, Ohio. 


Quick-Change Engine Lathe 


The illustration shows a quick-change engine lathe 
built by the Lehmann Machine Co., St. Louis, Mo. 

The headstock is provided with a three-step cone of 
a wide face and double back gears that give nine spindle 
The spindle is made 
Bearings are of phos- 

They are securely 
End thrust is taken 


speeds in geometrical progression. 
of high-carbon steel and ground. 
phor bronze and positively lubricated. 


held in place, but may be renewed. 
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cutting lubricant inside of the V’s. Shear wipers fast- 
ened to the carriage keep the V’s lubricated and clean. 
The apron gives double support for studs and a double 
bearing for running shafts. The lead screw and feed rod 
have bearings in the apron. All gears and pinions ex- 
cept friction gears are of steel, and the studs are hardened 
and ground. A safety device prevents engagement of 
the feed rod and the lead screw at the same time. 

The tailstock is clamped to the bed by bolts brought 
up to the top of the barrel convenient for the operator. 
The spindle is large and is provided with an improved 
The lead screw is of high-carbon 
It is provided with 


device for locking. 
steel with a four-pitch Acme thread. 
a ball thrust. 


* 


New Cutting-Tool Alloy 


A new alloy for cutting-tool purposes is being intro- 
duced by Darwin & Milner, Ltd., Sheffield, England. With 
this alloy no heat-treatment is needed, the material being 
ready for use after grinding. It is cast in bars of any 
section, those that were used in a recent demonstration 
being from 2 in. square down to 14x;°, in. 

The same firm is said to be making experiments with a 
view to the direct casting of such things as milling cut- 
ters. Another application of the material proposed is for 
motor valves. The alloy is put forward as a substitute 
for the best high-speed steel, and its composition includes 
no vanadium, tungsten, molybdenum or cobalt. It is cast 
in iron or sand molds, iron giving slightly better results. 
It is said to be much tougher than, stellite. 

To demonstrate the material a bar of chrome-nickel 
steel was turned in a 24-in. lathe, the bar turned con- 
taining, according to the analysis given: Carbon, 0.52 
per cent.; manganese, 0.63 per cent.; chromium, 1.17 per 
cent.; nickel, 3.28 per cent. A tool of this material 114 
in. square ran for 8 min. against a well-known high-speed 
steel tool, which ran for 3 min., the 





| me 








cutting speed being 100 ft. per min. 
and the cut ;*; in. deep by »'5 in. feed. 
In subsequent demonstrations the cuts 
were at 45 ft. per min., 75 in. deep by 
14 in. feed, the tool running for 714 
min. and remaining in good condition 
at the end. A 2-in. square tool was 
run at 35 ft. per deep 
by 44 in. feed; a Y%-in. square tool at 
15 ft. per min. with a cut 3%; in. deep 
by 4; in. feed; and a tool 144x+% in., 
without tool holder, was used at 50 ft. 
per min. with a cut about sy in. deep by 
in. feed. 

The demonstration altogether took 
about two hours, during which time two 


: “or 
min., yg mm. 


A. 
16 








QUICK-CHANGE ENGINE LATHE 


Swings over shear, 18% in.; swings over carriage, 12 in.; takes between cen- 
; diameter of spindle nose, 2% 


ters, 5 ft.;: hole through spindle, 1, in.; 
ber of threads on spindle nose, 6 U.S.S.; 
in.; width of belt, 3 in.; weight, 3,120 Ib. 


cone-pulley 


by fiber in contact with steel washers hardened and 
ground. 

The bed has chilled ways, is deep and wide and is 
braced by large crossribs. All bearings fastened to the 
bed are doweled into position on planed bosses. The 
carriage is provided with an oil trough that returns 


diameters, 


114-in. square section bars of the new 
material were cast in iron molds. When 
fairly cool one bar was at once ground 
to shape on an emery wheel, finishing 
on an ordinary grindstone. It was then 
for a time cooled in an air blast, so that the workmen could 
handle it, after which it was placed in the lathe and run 
for about 13 min. at 47 ft. per min. on the chrome-nickel 
steel bar mentioned, the cut being ;*; in. deep by yy in. 
feed, altered at about halfway to 44 in. deep by yy in. feed. 
The tool was in good condition at end of test. 


6 in.; 
64 in., 84 


_num- 
in., 10 
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Hand Screw Machine with 
Wire Feed 


The hand screw machine shown is of similar type to 
that illustrated on page 1093, with the addition of wire 
feed and automatic chuck. 

The machine is made by the Pierce Machine Tool Co., 
Chicago, Ill., and requires no further description as to 




















HAND SCREW MACHINE WITH WIRE FEED 
Capacity automatic chuck, round, 1,, in.; capacity auto- 
matic chuck, square, % in.; capacity automatic chuck, hex- 


agon, ii in.; capacity threaded work on soft steel, % in 
U.S.S.; capacity pipe threads in brass, up to lyy in.; capacity 
drilling in soft steel, % in. 


design and construction than that given in the previ- 
ously mentioned article. 


Duplex Slot Miller 
The illustration shows a double-spindle slot miller 
built by the Newton Machine Tool Works, Inc., Phila- 
delphia, Penn., and designed for a wide range of work. 

















DUPLEX SLOT MILLER 


maximum: work table, 44x9 
capacity, %& to 
in.; driving 
diameter, 


Table feed, per stroke, , in. 
in.; maximum capacity, 4-in. shafts; keyseat 
% in.; maximum distance between spindles, 10 
pulley, 10 in. in diameter; countershaft, 20 in. in 
weight, 3,000 Ib. 
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The spindles are provided with double taper bearings 
fitted with draw-in collets for holding the slot-milling 
cutters. The spindle heads have automatic feed with 
safety release when milling cotter holes. 
of geared spindle speeds are available without changing 
High spindle speeds are obtained by open belt 
The feeds for 
the work table are either continuous for long splines or 


Four changes 


rears. 


and slow speeds through the back gears. 


reverse automatically for cottering. 


Bar-IJron Cutter and Shear 
The illustration shows an iron cutter and shear 
by W. A. & C. F. Tucker, Hartford, Conn. This 
chine is made in six sizes to cut round iron up to 34 in. 
and to shear flat stock up to 7% in. thick. The cutters 


built 
ma- 

















ROD CUTTER AND SHEAR 


for the round stock are in the shape of bushings, made of 

The 
The direction 
into the shear. 


tool steel and held in place by setscrews. shear 
blades are of wrought iron, tool-steel faced. 
of the shear cut tends to draw the stock 
An adjustable length gage is provided for the bar-stock 
cutters. The machine is also built without the bar-stock 
cutters, as a flat-stock shear. 


Direct-Current Motors of the 


Lower Horsepowers 

To meet the increasing demand for direct-current mo- 
tors of the smaller horsepowers for direct connection 
and drive of all kinds of industrial machinery, machine 
tools and the many motor applications requiring a low- 
power compact motor, the C. & C. Electric and Mfg. Co., 
Garwood, N. J., has developed a new line. 

The new motors, known as the Type IB, are of bi-polar 
type, with interpoles, and can be furnished in ratings up 
to 10 hp. in either the shunt or compound wound. For a 
general manufacturer’s drives, as machine tools and other 
industrial machinery, the characteristics of the shunt- 
wound motor are the most desirable. 
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Master Mechanics’ Convention 


The annual convention of the American Railway Mas- 
ter Mechanics’ Association was held at Atlantic City, 
N. J., June 19 to 21. While there were more exhibits 
than in 1915, the number of machine tools and appliances 
was and the total fell that of 1914. The 
general appearance of all exhibits was more attractive, 
Some of the few 


less below 
however, and the attendance was good. 
machine firms represented were new comers at this con- 
vention. Among the exhibitors of machine tools or appli- 
ances were: 

E. C. Atkins & Co., Indianapolis, Ind.; C. H. Besly & 
C'o.. Chicago, [ll.: S. F. Bowser & Co.. Fort Wavne, Ind.: 
Carbie Manufacturing Co., Duluth, Minn.; Carborundum 
Co, Niagara Falls, N. Y.; Chicago Pneumatic Tool Co., 
Chicago, Ill.; Clipper Belt Lacer Co., Grand Rapids, 
Mich.; Crucible Steel Co. of America, Pittsburgh, Penn. ; 
Davis Machine Tool Co., Rochester, N. Y.; Dixon Cruci- 
ble Co., Jersey City, N. J.:; Fairbanks, Morse & Co., 
(Chicago, Ill. : General Electric Co.. Schenectady, N. z.: 
Gibb Instrument Co., Pittsburgh, Penn.; Gilbert & Bar- 
ker Co., Springfield, Mass.; Goldschmidt Thermit Co., 
New York City; Greene, Tweed & Co., New York City; 
Greenfield Tap and Die Corporation, Greenfield, Mass. ; 
Edwin Harrington Son & Co., Philadelphia, Penn. ; Inde- 
pendent Pneumatic Tool Co., Chicago, Ill.; Ingersoll- 
Rand Co., New York City; Keller Mechanical Engraving 
Co., Brooklyn, N. Y.; Keller Pnenmatic Too! Co., Chi- 
cago, Ill.; R. D. Nuttall Co., Pittsburgh, Penn.; Nutter 
& Barnes Co., Hinsdale, N. H.; Oxweld Railroad Service 
Co., New York City; Quigley Furnace Specialties Co., 
New York City: Reliance Electric and Engineering Co., 
Cleveland, Ohio; Wm. Sellers & Co, Philadelphia, Penn. ; 
Simonds Manufacturing Co., Fitchburg, Mass.; United 
Engineering and Foundry Co., Pittsburgh, Penn.: 
Warner & Swasey Co., Cleveland, Ohio: Watson-Stillman 
New York City: Westinghouse Electric and Manu- 
facturing Co., Pittsburgh, Penn.; Wilson Welder and 
Metals Co., New York City: Yale & Towne Manufactur- 
ing Co., New York City. 

A gratifying feature of the meetings was the interest 
shown in the paper by F. O. Wells on the “Standardiza- 
tion of Threads.” This will he 
remembered, was one of the pioneers in the adoption of 
standards of various kinds, and the screw-thread question 
is likely to receive careful consideration at the hands of 
its members. Mr. Wells pointed out the sources of error, 
the necessity for tolerances that are commercial vet suffi- 
ciently accurate for the work in hand, as well as the 
means for measuring the threads properly—that is, at the 
pitch diameter. 


(‘o., 


Screw association, it 
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NEW PUBLICATIONS 


Honsaunnneneseennenesniang 





AND STEEL—By 
thirteen 5x8-in. pages; 237 
cloth bound. D. Van 
$1.50 

intended for use in 
Its author has had an extensive experi- 
smithwork. As a result he has 
statements and illustrations 


FORGING OF TRON 
Two hundred and 
appendix; indexed; 
New York City. Price, 
This textbook is 

schools and the shop. 

ence in teaching forging and 
gathered together in this book 
of principles rather than specific exercises. 

The first chapter is historical in nature and, while interest- 


William A. Richards 
7 illustrations; 
Nostrand Co., 


colleges, secondary 


ing, is not pertinent to the purpose of the book and might 
well have been omitted The second chapter deals with iron 
and steel in their different forms, briefly indicating how they 
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are produced. The third chapter shows the equipment needed 
for forging, and the fourth takes up the matter of fuel and 
fire. 

With Chapter V begin the various forging processes, run- 
ning through to Chapter X. The headings are: Drawing 
Down and Upsetting; Bending and Twisting; Splitting, 
Punching and Riveting; The Use of Blacksmith Tools; Weld- 
ing. Then follow two chapters that hardly seem to belong 
in a textbook of this kind. Chapter X deals with electric, 
autogenous and thermit welding. All three processes are 
special in character, requiring peculiar, expensive equipment 


Furthermore, they are not likely to be met with by the 
ordinary graduate of a course in forging and smithing. 
Chapter XI is in the same class, as it deals with brazing, a 


very specialized process in metal working. 

Chapters XII and XIII take up tool steel and high-speed 
tool steel, giving much helpful information in regard to their 
treatment and working. Chapter XIV is devoted to art iron- 
work and Chapter XV to steam and power hammers. The 
final chapter deals with the calculations of such shapes as 
are commonly met with in blacksmithing. An appendix of 
33 pages gives a course of instruction that the author has 
usecd with high-school and college pupils. 

Taken all in all, the book seems well thought out and 
prepared, with the exception of some matter that seems 
unnecessary. An unfortunate selection of the type of illustra- 
tions mars the otherwise pleasing appearance of the pages. 


SUCCESS IN THE SMALL SHOP—By John H. Van Deventer: 
One hundred and thirty-six 9x12-in. pages; illustrated: 
indexed; cloth bound. Published by the “American Ma- 
chinist,” New York City. Price, with one year’s subscrip- 
tion to the “American Machinist,” $4.75. 

Reviewed by Dexter S. Kimball* 
This interesting book presents in collected 
articles and a part of the discussion they called forth in 
the “American Machinist” during the years 1914-16. These 
articles were the results of a definite idea—namely, showing 
the place and possibility of the small shop in the manufactur- 


form fifty 


ing field. It was their purpose also to analyze the situation 
regarding small shops, to find out their weaknesses and 
their strong points and to offer suggestions and criticisms 


that would be helpful and strengthening. 

Included in the collection are discussions on financing, 
accounting, management, machine equipment, small-tool 
equipment, selection of work, helpful devices, shop kinks and 
methods, all with reference primarily to the small shop 
The discussion and comments that were evoked throw many 
interesting and amusing sidelights on life in the small shop 
In presenting this material in collected form it is the hope of 


etc., 


the editors of the “American Machinist” that the book will 
be found of service not only to the owner and manager of 
the small shop, but also to men in larger shops where de- 


partments are often so organized as to present problems much 
the same as those of their little neighbors. 

Some of the articles are of peculiar interest. Thus the first 
one, entitled “The Future of the Small Shop,” contains some 
detailed historical data bearing on the probable future of 
the small shop. The argument presented that there will 
always be room for the small shop in spite of the higher 
efficiency of the large shop is worth reading. It is of inter- 
est also to read that 80 per cent. of all American manu- 
facturing plants are small ones and that in the machine- 
tool using industries there are 15,000 small shops employing 


less than 20 men to 1,200 large shops employing more than 
250 men. One is led to believe that, after all, the complete 
consolidation of industry is some distance away. There are 


many other exceptionally good articles and some on the man- 


agement of small shops that are worth reading even for a 
man who is managing a large enterprise. 

The object of the book is most praiseworthy. All will 
agree that anything that will foster individual effort, that 


will assist in retaining and increasing widespread ownership 
of industry and that will assist the little fellow to retain his 


foothold in the industrial field is commendable. The small 


shop is proverbially less efficient than the large shop. Buta 
perusal of this volume will show that much of this diffi- 
culty often arises from lack of financial and manufacturing 
knowledge as much as from inherent and unalterable cir- 


The treatment of specialization, interest and de- 
expense, inventory, profits and 
the small shop is therefore 
though sometimes written in 


cumstances. 
preciation, 
kindred subjects as 
highly pertinent and 


manufacturing 
applied to 
important, 


a jocular manner with many anecdotes to illustrate the 
points presented 
To those who, like the writer, served an apprenticeship 


in a small shop in the real old-fashioned way the book will 
awaken memories of many interesting people. There was a 


*Professor, Machine Design and Construction, Sibley Col- 


lege, Cornell University. 
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picturesqueness about the old-fashioned small shop that 
been lost in the larger, more modern and specialized factory. 
The many character sketches scattered throughout the book 
cannot fail to remind older men very vividly of the days when 
trades still had “mysteries” and interchangeable systems were 
unknown. There was some roughness, but also a great deal 
of kindliness in the old shops, and and workman 
much closer to each other than they ever can be in the 
modern plant arid in fact than they in most small plants 
of today. True, these old shops were not efficient, 
their successors of today may not be so efficient as 
should be. But the small shop certainly contains some things 
that worth saving. It stands for individuality and in- 
dependence. This book should be an aid toward the better- 
ment of the chances for success of the small manufacturer 

The book is attractively bound, and the subject matter is 
fully illustrated as it was in its original appearance in the 
“American Machinist.” 


“boss” were 
larger 
are 
and 
they 


are 





PERSONALS 








foreman of the screw-machine 
Sharpe Mfg. Co., has 
Drill Co., succeeding A. N 


D. A. Urquart, until recently 
department of the Brown & 
superintendent of the Union Twist 
recently resigned. 


become 


Goddard, 


F. A. Robinson, for several years a member of the execu- 
tive force of the Becker Milling Machine Co., Hyde Park, 
Mass., has been appointed advertising manager, succeeding 


Young, recently resigned. 
Frank 0. Wells, president of Wells Bros. & Co., Greenfield, 
Mass., has also been elected president of the F. E. Wells and 


Wells who has relinquished active 


George Y. 


Sons Co., succeeding F. E. 











control after fifty years’ association with the business 

J. F. Tinsley has accepted the position of assistant super- 
intendent of the Crompton & Knowles Loom Works, Worces 
ter, Mass., having resigned the superintendency of the South 
Works of the American Steel and Wire Co. Worcester, 
Mass. 

John D. Hughes, superintendent of the Putnam Machine 
Co., Fitchburg, Mass., and for a number of years connected 


Tool Co., Bridgeport, Conn., in 
June 15 as the result of an auto- 
native of Bridgeport 


with the Bullard Machine 
various capacities, died on 
mobile accident. Mr. Hughes was a 
was but 42 vears of age 


and 


mechanical circles through 
prevention as head of the 
the Travelers In- 


George Gilmour, well-known in 
constructive work in accident 
and inspection 


his 


engineering department of 


surance Co., died at his home in Brooklyn, N. Y., on June 
16. Mr. Gilmour was born in Petrograd, Russia, Jan. 5, 1565, 
of Scotch parents, his father being chief naval constructor 
for the Russian government The son learned the trade of 
mechanical engineer with John Elder & Co., shipbuilders and 


After learning his trade he 
worked for a time. 
French 


department of 


Scotland 
where he 


of Glasgow, 
America, 


engineers, 
went to South 
ing by way of Panama he 
neers to take the 
work on the Panama Canal. 

the Isthmus, he became an engineer for the 


Return- 
enei- 


the 


was engaged by 


charge of mechanical 
Following a period of service on 


Atlas Line of mail 


steamers and, when the West India Improvements Co 
bought the Jamaica Government Ry., he was chosen master 
mechanic of the system. The Jamaica Light and Power 
Co. also had his services as superintendent of motive power! 
and later as consulting engineer After eight years spent in 
Jamaica, Mr. Gilmour was appointed mechanical engineer fo 
the New York Telephone Co. and he worked in New York 
eight years, resigning in 1905 to become chief engineer for 
the Travelers Insurance Co 
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Birming- 
machine 


Great 
Great 


Hampton St., 
Britain for 


Edward G. 
ham, England, 
shop equipment 

The Capital Stock of the Cincinnati Screw Co., Twightwee 
Ohio, has been increased to $200,000 Additional large orders 
have been placed for equipment 


Brown, 5, 6, 7 
wants agencies in 


has 
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The Federal Tool & Stamping Co. has been organized at 


Zeeland, Mich., to do metal stamping, tool designing and 
light machine work The officers are R. B. Somers, presi 


dent; J. L. De Glopper, vice-president; F. L 
J. S. Van Volkenburgh, treasurer and 


Joseph H. Roach & Co., Inc... was organized and 
chased a foundry and machine shop in Bridgeport, 
formerly engaged in the manufacture of Wilkinson stokers 
In addition to the manufacture of stokers the new firm will 
conduct a general foundry and machine shop business. Joseph 
H. Roach, president and founder, was Philadelphia manager 
of the Hoover, Owens, Rentschler Co 


Jer ome, 
manager 


secretary; 


has pur- 
Penn., 


The Vulcan Trading Corporation, a consolidation of the 
businesses of Archibald J. Wolfe, London and Lancashire Trad- 


ing Co. and F. Veithardt, has been organized in New York 
City, to carry on a general exporting business, specializing in 
iron, steel and machinery Mr. Wolfe, who will be in charge 
of the Russian and machinery departments, was for a num 
ber of years connected with the United States Department of 
Commerce, as Commercial Agent, and later Russian repre 


sentative of the U. S. Steel Products Co, 





CATALOGS WANTED 


eueventasenesonneninc 


seenneneannnnsearasenneenene 


vanes 











- B. Giovanoli, Supervisor of Tools, Continental Motors 
Co., Muskegon, Mich., would like to receive catalogs of ma 
chines and tools used in the manufacture of gasoline auto 
mobile motors 
f : 

Herringbone Gears Fawcus Machine Co., Pittsburgh, Penn 


Catalog Pp. 16, 9x12 in illustrated 


Hilo Black Enamels and Japans Moller & Schumann Co., 
Marcy and Fushhing Ave., Brooklyn, N. Y Bulletin No. 1. Pp 
14, 5x8 in.; illustrated 
Worcester Prescott St... Wor 


Engine Lathes. Lathe Co., 68 


cester, Mass Set of circulars illustrating and describing the 
different sizes of lathes built by this company 

Chain Belt Traveling Water Screens Chain Belt Co., Mil- 
waukee, Wis Bulletin No. 64 Pp. 8 6x9 in illustrated 
This describes water screens designed primarily to remove 
refuse and foreign material from water before it enters power 
and industrial plants, et requiring large quantities of clean 


water 





FORTHCOMING MEETINGS | 


*venentoneoneenveseensnsee 





American Society for Testing Materials Annual meeting 
June 27 to July 1, 1916, Hotel Traymore Atlantic City, N J 
Edgar Warburg, secretary, University of Pennsylvania, Phila 


delphia, Penn 


ition and American Insti 
September 11-16, Cleveland 


American Foundrymen’'s As 


American Foundrymen’'s Asso« 
tute of Metals Annual meeting, 
Ohio, A. O. Backert, secretary, 
sociation, Cleveland, Ohio 


Monthly 
West 


Mechanical Ene 
Tuesday Calvin W. Rice, secretary, 29 
New York City 


National Metal Trades Association 
Wednesday of each montl Young's 
Central St., Boston, Mass 


Mechanical Engineers Mor 
month J \. Brooks, 
a 


Society of 


American ineers 
meeting first 


Thirty-ninth St., 


Monthly 
Hotel 


Boston Branch 
meeting on first 
W. W. Poole, secretary, 40 
thly 


secre.- 


Association of 
Wednesday 
Providence, R 


Providence 
meeting fourth 
tary, Brown University, 


New 


ing second 


each 


meet- 
Kos- 


Association Regular 
month Exchange Club, 
Cambridgeport, 


England Foundrymen's 
Wednesday of 


Stockwell, 205 


each 


ton, Mass. Fred F Broadway, 
Mass 
Engineers’ Society of Western Pennsylvania Monthly 
meeting third Tuesday: section meeting, first Tuesday Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Pent 
Rochester Society of Technical Draftsmen meet- 


Monthly 


nz, last Thursday oO. L. Angevine, Jr., secretary 7 Genesee 


St., Rochester, N 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 


meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Il tegular meet- 
ine first Wednesday evening of each month, excepting July 
ind August J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Ill 

Philadelphia Foundrymen's Association Meetings first 
Wednesday of each month Manufacturers’ Club, Philadelphia, 


Penn Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

Technical League of America Regular meeting’ secona 
Friday of each month. Oscar 8. Teale, secretary, 35 Broadway, 
New York, N , 
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IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 23, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $14.50 $15.00 $9.75 
No. 2 X Northern Foundry, New York. 19.75 20.75 14.25 
No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 
PPOGEGEROE, TUCCWTEE ccccccscecesvcss 21.95 21.95 14.65 
a i iene @ tere lace me 18.95 18.95 13.60 
Re rer rrr 19.75 20.50 14.25 
i, fo i pekabo e des eae 6 ee 18.25 18.50 12.50 
No. 2, Southern Cincinnati............ 17.40 7.90 12.65 
Basic, Eastern Pennsylvania......... 19.50 20.50 13.75 
Gray SOPMO, PiCtGOOPTGM. 2c ccccvccscess 18.70 18.70 13.35 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates %4 in. and heavier from jobbers’ warehouse 
at the places named: 

-——_New York——Y 
One One 
June 23, Month Year Cleve- Chi- 


1916 Ago Ago land cago 
Steel angles, base......... 3.50 3.50 1.85 3.10 
ee SO See eee 3.55 3.55 1.90 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.10 
POE Ghiesateediicesseweenes 4.00 4.50 oe 3.50 





Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 
New York ——— 





One One 

June 23, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Se OT re 3.65 3.65 2.60 3.20 3.20 
TS ae 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.70 2.35 3.70 3.60 
No. 14 blue annealed.... 4.35 4.60 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.50 2.20 3.55 3.45 
No. 10 blue annealed.... 4.25 4.55 ve 3.50 3.40 
No. 28 galvanized....... 5.40 5.65 6.00 5.50 5.50 
No. 26 galvanized....... 5.10 5.35 5.70 5.20 5.20 
No. 24 galvanized....... 4.95 5.20 5.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 





— -—Galvanized— 
June 23, One 


-—— Black 
June 23, One 





1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 79% 81% 50% % 72% % 
2% to 6 in. steel lap weldec. 68% 80% 48k % 72% % 
Diameter, In 
et tie ate wae sec barat 3.45 5.69 3.16 
l : oes , o* een 5.10 8.42 4.68 
i, ae Per ere eee ; 6.90 11.39 6.33 
1% 8.25 13.61 10.18 
2 11.10 18.32 10.18 
2% 18.72 30.13 16.09 
S }§ ev ewese €8b500e50 60a w ONE 24.48 39.40 21.04 
D> note eee SG eee ene eaeN 34.88 56.14 29.98 
S  atuntntsbe6eeeenn cae eane 47.36 . 76.22 40.70 
BS ose den sai neneaeee basasaens 61.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 

Black Galvanized 

3% to 6 in. steel lap welded............. 61% 36% 

% to 3 in. steel butt welded............ 64% 42% 


Malleable fittings, Class B and C, from New York stock 
sell at 30 and 5% from list price. Cast iron, standard sizes, 


55%. 
Bar Iron—Prices are as follows in cents per pound at 
the places named: 
June 23, Three 
1916 Months Ago 
SE ee err ee 2.60 2.45 
Warehouse, New York.... + a 3.25 3.10 
Warehouse, Cleveland ..... oe eae we 3.25 3.25 
We GHD eiccccncrecccccecn 3.10 3.10 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 
- New York —— 
Today One Year Ago 
$6.00 $3.75 @4.00 Cleveland... $6.30 Chicago... $5.25 
In coils an advance of 50c. is usually charged. 





Cold Drawn Steel Shafting—From warehouse to consumers 

requiring fair-size lots, the following quotations hold: 
June 23, 1916 Three Months Ago 

er MO isasacsiace List price plus 20% 5% above list 
OO” See List price plus 20% List price 
EE Er errr List price plus 10% List price 

Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65%; extra, 60%; special, 55%. 

High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follow3 per pound in New York 
EE iNcundénsescauioten $2.40 Pn: Wattnsoudcduskeuaes $3.25 
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Prices--Materials and Supplies | 
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METALS 
Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 





-————- New York 


One One 
June 23, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 28.00 30.50 20.50 
RO ei Er Se ae 40.00 49.00 41.50 
Rr ee eae 7.00 7.50 5.75 
i606 ¢ unin were uae eee eeeiele 12.25 13.50 20.00 
ST. LOUIS 
OT CO PR Ee ee Ee Rte 6.85 7.50 
CE 66a4 nessa nde tegwe cane anes 12.25 13.37% 


At the places named, the following prices in cents per 
pound prevail: 
c—— New York ——, 


One One 

June 23, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 37.50 26.00 37.50 37.50 
Copper wire (carload 

DD: Widcui ds see awe eh ae 37.50 37.50 26.75 33.00 38.00 

Brass rods, base........ 44.50 44.50 29.00 42.00 38.00 

Brass pipe, base........ 46.50 46.50 33.50 45.00 46.00 

Perr eee 44.50 44.50 29.00 42.00 38.00 
Solder % and % (case 

St. ah acne oe Rak G86 4 cho 25.62%4 30.62% 29.50 28.75 27.00 


Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
-—New York—, -—Cleveland—, 


One Three 

June 23, Year June 23, Months 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 21.75 17.00 21.00 24.00 
Copper, heavy and wire...... 21.25 ean 20.50 23.00 
Copper, light and bottoms.... 18.00 14.00 18.00 20.00 
NS a Oo ay ak Osa mw ans a 5.00 4.50 5.75 7.00 
I ida at ne itl gn a aiken ed 4.50 4.00 4.25 5.25 
DE Saas anleucaeaeaee 12.25 8.50 13.00 19.00 
PPC rrr 9.75 10.00 10.50 12.00 
No. 1 yellow rod brassturnings 13.00 ee 12.00 14.50 
Dl cnducennet deans dete ees net 9.00 15.00 8.00 15.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 





- CR Gissee 35.50 36.50 37.00 38.00 
4 to Mesneas 35.25 36.25 36.75 37.75 
me: OR Bes came 35.00 36.00 36.50 37.50 
Rae SO Bis cccs 35.75 36.75 37.25 38.25 
Rounds 
-. 2 Bes «e500 36.50 37.00 37.50 38.00 39.00 
Squares 
D pi advleanwtes 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 33§..... 36.25 36.75 37.25 37.75 38.75 
Squares 
Bee Oe BM. coc 36.25 36.75 37.25 37.75 38.75 
Rounds—Squares 
4 ) 2 37.00 37.50 38.00 38.50 39.50 
5 SSP 38.00 38.50 39.00 39.50 40.50 
o  weitews bewe es 38.50 39.00 39.50 40.00 41.00 
eer 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % in. thick 

Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add le. per Ib 

The scrap allowance is 18c. per lb. delivered at works. 


Copper Bars from warehouse sell as follows in cents per 


pound: 
June 23,1916 Three Months Ago 
i, I ee ee 43.00 39.50 
FR are ae 40.25 39.00 
RE scken cs nnsnapanaekans 40.25 37.00 
Zine Sheets—The following prices in cents per pound pre- 
vail: 
eB re ee 19.00 
-—In Casks—, --Broken Lots—, 
ree Three 
June 23, Months June 23, Months 
1916 Ago 1916 Ago 
a ee ee 21.50 26.00 22.00 26.50 
rr 22.75 26.25@26.50 23.25 26.50 
0 a aren ee 20.00 27.00 21.00 28.00 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 
June 23,1916 Three Months Ago 
45.00 


Fe 6 RR er ee 18.00 Y 
DE tcceenaesnacwaw ann 24.00 50.00 
RDS 66d te eu 60 cee xe eee 23.00 45.00 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places named: 
New York Cleveland Chicago 
PT eer Ce 60.00 49.50 60.00 
CUE cee sdastewvnce 30.00 18.25 25.00 
























